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Transition studies and
animal-free research

Transition studies examine profound changes in society in relation to sustainability
challenges. At the core of this interdisciplinary field is the realisation that, in many cases,
sustainable change does not arise from the way our society works at present or from
technical innovations alone; changes are often needed to existing ways of thinking,
working and organising. Such changes bring uncertainties, as we do not know precisely
what society will look like once they have taken place. We refer to these fundamental
changes as ‘transitions’.

We also use transition studies to promote research into animal-free methods. In 2016,
the National Committee for the protection of animals used for scientific purposes (NCad)
issued a policy advice on how to phase out animal experiments, which took advantage of
the knowledge available from transition studies.

The NCad is working on a new policy advice in 2025, the transition policy advice 2.0.
Here, we will takes advantage of the latest insights from transition studies, as a good
deal of knowledge has been gained since 2016 on how major changes in society take
place. The NCad has therefore asked Dr. Jarno Hoekman and Prof. Ellen Moors of the
Copernicus Institute of Sustainable Development of Utrecht University to compile that
knowledge. The result is a background document titled ‘Perspectives on the transition to
a society without animal experiments: an overview of insights from transition studies’,
which has been published on the NCad website.
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Organisation of this document

Transition studies provide valuable insights for the transition to animal-free research.
This public summary aims to share that knowledge more widely, so that more people can
relate to this subject.

It discusses the following topics:

« What are transition studies, and how are they applied to the transition to
animal-free research?

- Different perspectives and new insights into transitions, and how those transitions can
be managed effectively.

+ Insights and recommendations for the new transition policy advice 2.0.



Transition studies

1.1 Whatis a transition, and why do we need transitions?

Our society faces persistent problems, such as the exhaustion of natural resources and
the loss of biodiversity. Problems of this kind are complex, having no clear cause or
simple solution. Also, different stakeholders (e.g. companies, government bodies and
citizens) have their own, knowledge and interests. Moreover, these problems are often
interlinked. Such complex problems are referred to by scholars as ‘wicked problems’.

Simple solutions - e.g. small measures, new technology, or more effective partnership
between organisations — are often inadequate to deal with wicked problems. They can
certainly make a contribution, but they will not fundamentally solve the problem.
In order to achieve real change, the entire system needs to work differently: rules,
policies, technology and people’s behaviour need to change as well. That is a transition.

1.2 Why do we examine systems in transition studies?

Transition studies looks at major changes in society through a systems thinking
perspective. Systems thinking helps us to understand that changes in those systems
often cannot be brought about with a single solution. Instead, the system as a whole
needs to be examined, as all its parts (technology, legislation, behaviour) are inter-
connected. Social and technical changes come together in those systems. That is why
technological innovations combined with changes in behaviour and policies play a vital
role in transitions.
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Transition studies focuses on socio-technical systems, i.e. complex networks in which
technology, organisations, people and rules come together to perform a social function.
Like how we produce energy, for instance, or grow our food. Transitions occur when the
stability of the regime (existing structures and habits in a system) comes under pressure
and a fundamental change towards a new system takes place. A transition is a lengthy
process in which solutions are usually of a radical and disruptive nature: they break
existing patterns, exert pressure on vested interests, and thus give rise to resistance.

What do we mean by ‘radical’ and ‘disruptive’?

The term ‘radical’ refers to the magnitude of the change, not how rapidly it

takes place. Radical change can be sudden and profound, or it can be slow and
gradual. The term ‘disruptive’ is also used in transition studies: this describes a
change that affects various parts of a system simultaneously. It therefore involves
not only technological innovation but also changes in, for example, behaviour,
practices, legislation, markets and policies.

1.3 Features of transitions

+ They bring about profound (radical) changes in systems.

- They entail social and technical changes.

+ They are characterised by a continuous tension between innovation and stability.

+ They involve many different actors, each with their own interests and ideas.

+ They are processes in which different elements (e.g. technology, markets and policies)
interact with and reinforce each other.

+ They are usually a gradual process, in many cases taking decades.

+ They are difficult to predict and uncertain as to how they will develop.

- They may meet resistance.

» They require governance and partnership, as nobody can do it alone.
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+ Regime: the established way of doing things. Existing rules, norms, infrastructures

and habits. These are often stable but can hinder change.
 Niches: experimental and innovative developments, often protected from the
pressure of the regime.

The dynamics of a transition develop through interaction between these three levels.

Transitions often begin in niches, where innovations develop and are shielded from
regime pressures. These niches can destabilise the regime, particularly when there
are simultaneous pressures from the landscape (e.g. crises or changes in public
opinion). This transient force field is sometimes referred to as a ‘window of
opportunity’. If niches are strong enough and the regime comes under pressure,
they can break through and result in the development of a new socio-technical
system, as shown in the figure below.

The MLP describes four stages in transitions:

During the first stage, experimentation, innovations emerge in niches. This is
followed by a period of stabilisation, during which innovations take shape and
become more robust. The third stage is acceleration: innovations spread and start
competing with the dominant regime and system. This can eventually lead to
reconfiguration, with the existing regime adapting or making way for a new system.
During the acceleration and reconfiguration stages, destabilisation and phasing-out
processes also occur. Existing structures disappear or are actively dismantled.

This ‘downside’ of transition is part of the dynamics; it is not regarded as a

separate stage.

1.5 Other perspectives for examining transitions

More and more ways of understanding and influencing social changes (transitions)
have been developed in recent years. Thinking about transitions has not only
deepened but also broadened. Insights from other social sciences have been added,
forinstance, and an increasing amount of consideration is being given to actively
managing transitions. The transition perspective has also been applied to other



social issues that had not previously been considered. Recent overview studies show

that three major developments took place between 2000 and 2024 in thinking about

(understanding and studying) transitions and acting in transitions (management and

governance):

1. The growth and refinement of transition studies: transition studies has grown
substantially and developed various frameworks. In addition to the MLP, three
other complementary frameworks have come into common use that help to
analyse change processes:

- Strategic Niche Management (SNM) and Technological Innovation Systems
(TIS) focus mainly on the early stages of transitions, and on how innovations
emerge and grow in niches.

- Transition Management (TM) provides a broader, practical approach to
managing and accelerating transitions, looking at both building and
dismantling of systems.

2. Enrichment with insights from social sciences: our understanding of transitions
has been further refined with knowledge from disciplines such as sociology,
political science and institutional theory. As a result, we have a deeper
understanding of the mechanisms behind transitions and the obstacles that can
delay these changes.

3. Focus on transition management and practical application: thinking about
transitions focuses not only on analysis but increasingly on active management
and steering. Approaches have been developed to actively guide transitions (e.g.
the transformative governance approach). Also, specific governance approaches
have been developed to support and accelerate experimentation and innovation
in practice.

The following sections discuss these insights in more detail, focusing on the
developments that have taken place since the publication of transition policy advice
1.0 by the National Committee for the protection of animals used for scientific
purposes (NCad) in 2016.
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New insights from
transition studies:
the role of niches
In transitions

Innovation and renewal are key in transition studies. New ideas and technologies
often emerge in niches, i.e. protected environments in which innovation can grow
without having to compete directly with established practices. These innovations can
develop through experimentation and eventually influence the broader system of
existing rules, practices, norms and institutions (the regime). The interaction
between these two levels plays an important role in the MLP framework; it also
provides the basis for complementary frameworks such as Strategic Niche Management
(SNM) and Technological Innovation Systems (TIS).

The first generation of transition literature focused mainly on technological and
infrastructural innovation within niches, whereas more consideration has been given in
recent years to social and political dimensions.



2.1 Strategic Niche Management (SNM) -
the development of niches

The SNM framework helps to understand how radical innovations can emerge and
grow in niches. These innovations often require protection initially to shield them
from regime pressures, as they are immature and expensive and not yet properly
aligned with the existing rules, markets and habits. Without protection it is hard for
them to survive in the current system. Niches can be protected through for instance
subsidised projects, support from user groups, or through networks of researchers,
companies and civil society organisations.

Pivotal processes that contribute to the success of a niche often take place in pilots

and real-world experiments in which involved actors learn together. These include:

+ Learning, both technological and social: for instance about user needs, types of
organisation, infrastructure and policies.

+ Vision development: developing shared expectations that steer the innovation and
can attract support.

+ Networking: actively involving various actors to build knowledge, resources and
legitimacy.

Exchange between niches plays a vital role, as niches can learn from each other

by sharing knowledge and experience, especially during the stabilisation and
dissemination stages of a transition. Organisations that enable these links (e.g.
professional or trade associations, intermediaries) play a major role here, organising
partnerships, disseminating best practices, and helping to formulate shared interests
and goals.

2.2 Technological Innovation Systems (TIS) -
interaction between niches and the system

The TIS framework helps to understand how an innovation develops into a mature
system. It focuses on the question: What is needed to enable a new technology or way of
working to successfully emerge and be disseminated?

According to this perspective, knowledge and technology are not sufficient on
their own: an innovation needs to become embedded in a larger system that supports
its development, diffusion and scaling. Actors need to work together, markets to
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develop, policies to be aligned, resources to be available, and ideas to be accepted.
Once these elements interact effectively in a system, an innovation can really
break through.

Innovation often starts small. New ideas usually take shape initially in a small market
segment or a specific application. Once successful, they can gradually extend into
broader applications. Those initial successes increase trust among policymakers,
companies and investors, thus attracting greater interest, more resources, and possibly
educational or training programmes related to the innovation. The result are positive
feedback loops in the system that support a growth dynamic.

What key processes contribute to the successful development of a
new system?

- Knowledge development: developing new scientific and technical insights.

- Knowledge dissemination: circulating and sharing relevant knowledge
among various organisations.

+ Entrepreneurial experimentation: pioneers who are willing to take risks and
enter new markets.

+ Providing direction: developing shared visions and policy objectives.

» Market formation: creating space for new products through subsidies,
regulation or standardisation.

» Resource mobilisation: access to money, people and infrastructure.

« Creation of legitimacy: gaining public and political support.

These key processes influence each other: if there is a clear policy (direction-setting),
entrepreneurs are more likely to step in (entrepreneurshial experimentation). If there is
support (legitimacy), investors will be more inclined to fund the innovation (resource
mobilisation). The converse is also true, however: if there is no trust, funding will not
materialise, and without vision companies may not be willing to commit.
Interactions and feedbacks of this kind can either accelerate or inhibit innovation.

The TIS framework has been applied mainly in the energy, mobility and food sectors.
Itis currently used less in areas such as health and industrial chemicals, but there too
it can provide valuable insights.



2.3 Niche and regime: interaction and tension

Early use of frameworks such as SNM and TIS focus particularly on the development
of innovations within niches. These frameworks, however, pay less attention to what
happens when those innovations try to influence the regime. Social and political
factors, which often constitute the main resistance, receive insufficient attention in
these approaches.

Transition studies has given increasing consideration in recent years to the
interactions between niches and the established regime, i.e. how innovators and
established actors influence each other. This includes consideration of actors that
connect both worlds, such as academic or professional associations, multi-
stakeholder networks, and other actors that are innovating while operating in
existing systems.

An important concept here is niche empowerment. This is the process whereby

niches become stronger and can influence the dominant regime, or even form

an alternative to it. There are two types:

+ Fit-and-conform: the innovation adapts to and is incorporated in existing
structures.

+ Stretch-and-transform: the innovation tries to change or renew the existing
structures.

These strategies are not neutral: they revolve around interests, power, and the
distribution of resources. Established actors may resist innovation that threatens
their position. This makes transitions political, since who has decision-making
power, who decides what is desirable and who ultimately benefits are also factors
here. Increasing attention is therefore being paid to the political dimension of
transition. This encompasses the influence that niche actors try to exert on
policymaking, public opinion and investment flows. Attention is also being paid to
the risk of co-optation, where established actors take over innovations without
changing anything substantially.
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2.4 Social innovations and power

Transitions are not only about technology but also about social change: take

new ways of working together, organising or dealing with inequality, for instance.
Social innovations of this kind often deliberately focus on breaking down existing
power structures or tackling social injustice.

Bottom-up (grassroots) initiatives. Many social innovations develop from the
bottom up, in neighbourhoods or communities. These grassroots initiatives are often
set up by citizens or local organisations in response to problems experienced by
people in theirimmediate community. They try to bring about change themselves,
often based on shared values or beliefs. Sometimes they remain small and local,

but they can also grow into movements in pursuit of more widespread change.

This often involves seeking contact with governments or companies, to find
resources or exert influence.

Influence and strategy: social innovations gain influence by:

« working together with others who have similar goals,

« negotiating access to resources,

- influencing the public debate, e.g. through campaigns or gaining media coverage
of social problems.

The power of these initiatives resides in their ability to make alternatives visible,
mobilise people and set change in motion. The better they are organised internally
and know how to work together, the greater their impact.

Tension and risks: social innovations can clash with vested interests. Tension can
also develop within the movement itself, for example regarding goals or strategy.
There is also a risk of co-optation, of powerful actors (such as governments or
companies) taking over an initiative and diluting the original aims. At the same time,
working together with those established actors can also provide opportunities,

for example to scale up or to obtain resources. Many initiatives have to balance
between maintaining their autonomy and leveraging external support to achieve
more effect.



New insights from
transition studies:
regime change

Regime change is the process whereby existing systems adapt or change. This goes
beyond simply replacing an old system with a new idea. Change in systems is often
gradual and complex, with various actors playing a major role. It involves not only
introducing new technologies but also changing old structures and dismantling existing
systems.

3.1 The nature of regime change

Two perspectives have been developed in transition studies to better understand regime
change. These two approaches look differently at how systems change.

The institutional perspective is based on the assumption that a regime is made up of

rules, norms and habits that we refer to as ‘institutions’. These institutions determine

how people behave in a system, like in the supply of energy. They provide stability, but

can also block change. As a result, change is often slow and existing structures shift only

gradually. There are three important types of institution:

 Regulatory institutions: based on formal rules such as laws.

« Normative institutions: existing habits and what is regarded as socially appropriate.

« Cultural cognitive institutions: shared beliefs and ways of thinking about how things ought
to work.

These institutions can operate in different ways, depending on the underlying logics
that guide people’s behaviour in a system. Logics encompass the norms, values and
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beliefs that determine what people regard as legitimate and appropriate. The logic
of public service, for example, may focus on accessibility and risk avoidance,
whereas market logic emphasises efficiency and profit. These different logics can be
complementary, but they can also clash. When different logics are present within a
particular regime, this can create room for change. Actors can choose between
different logics to justify their actions.

The system architecture perspective looks at how a system, e.g. the transport
system, is made up. The system comprises various interlinked parts. There are two
ways of bringing about change:

« Byimproving or replacing components of the system.

By reconfiguring the way in which those components work together.

This approach helps us to analyse which components of a system are most prone to
change. In some cases, certain components of the system can change without
disrupting the entire system; in others it will be necessary to restructure the system
as a whole. Analysing system architectures also helps explain why some transitions
are slow. Sometimes there is simply insufficient cohesion between parts of the
system, so changes in one part have little effect on another.

3.2 Therole of actors in change

In a transition, actors such as companies, governments and civil society
organisations play a major role in creating, maintaining or changing the rules and
structures in the regime. From an institutional perspective this process is called
‘institutional work’, i.e. deliberately influencing the institutions that guide the
behaviour of actors in a system. The main strategies that actors employ to exert
influence are as follows:

1. Creating new institutions, e.g. lobbying, building networks or formulating new
rules and agreements. Actors thus try to change the institutions and the regime
by introducing new norms and values.

2. Maintaining existing institutions, often by established actors. For example,



monitoring compliance with existing rules, highlighting positive examples of the
current system, or presenting existing norms as the ‘best’ way of acting.

3. Disrupting existing institutions, by challenging, undermining or even replacing
existing rules. For example, introducing new ideas that challenge the old
institutions, or deliberately ignoring rules.

There is often tension between new, peripheral and established actors in the
institutional work they employ and the success they have. Whether institutional
work is successful will also depend on the strategies chosen by actors and their social
position in the system:

* Peripheral actors, such as smaller companies or niche innovators, often have more
scope to develop new ideas and implement innovations. They however do not
usually have the resources to bring about these changes on a large scale.

These actors may therefore be more inclined to disrupt established institutions,
but their influence may be limited without broader support.

« Established actors, such as large companies, often have more resources and
influence to steer changes, for example access to networks and resources that
enable them to exert influence effectively on policies and regulation. On the other
hand, they may be less inclined to implement radical changes that could threaten
their existing interests or dominant positions.

Established organisations play an important role in transitions, but their influence often
leads to minor adjustments in the existing system. They can also support changes,
however, especially when new technologies are incorporated in their core activities.
Different departments of the organisation may have conflicting goals, thus increasing
the complexity of the transition. Research into how these internal dynamics affect
transitions is still in its infancy, but is gaining traction in transition studies.
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3.3 Dismantling old systems and the process
of unlearning

Destabilisation is vital to overcome old ways of working. This process ensures that

systems become unstable, creating scope for new technologies and ideas. There are

various ways of destabilising a system:

« Phasing out: gradually discarding technologies or practices that no longer
contribute to the transition.

« Unlearning: abandoning old habits, ways of thinking and skills to make room for
new ideas.

« Reduction: reducing the influence or use of systems or technologies that are no
longer in line with the desired change.

The X-curve is often used to better understand the destabilisation and transition
stages, showing how old systems gradually disappear and new systems begin to take
shape. Chaos can sometimes arise during this process, as the old system is no longer
performing its function. This creates opportunities for change, as the disappearance
of elements from the old system creates space for new alternatives.

Lock-in and inertia, defined as clinging to outdated ways of working, thinking and
organising, often present obstacles to transitions. Established actors may actively
reduce their involvement in the old system in order to overcome these obstacles.
This can be difficult, as they often benefit from the existing system, but there will
only be space for the necessary changes if it does happen.

Socio-cultural factors such as unlearning processes play an important role in the
transition process. A transition includes actors deliberately abandoning old ways of
thinking and habits, which is often a difficult, painful process. Unlearning usually
happens when the old system no longer functions and a crisis or confrontation
arises. Unlearing is not only a cognitive process but also an emotional one,
sometimes referred to as ‘transition pain’.



New insights from
transition studies:
the influence of
the landscape

The landscape encompasses major social changes and worldwide trends, e.g. in cultural
values and political ideologies and crises. These shifts can exert pressure on the regime
and provide scope for niche innovations.

Criticism of the original ‘landscape’ concept focused on the unclear definition:

its deterministic nature (the landscape influenced systems but was not itself influenced)
and its presumed stability (the landscape was not likely to change much). Also, it was
often difficult to distinguish between landscape and regime. This criticism has led to new
developments. There is now a greater focus on how broader social values and norms
that used to be attributed to the landscape directly influence transitions, and how
transitions in different sectors and domains relate to each other. The landscape is
regarded as a dynamic entity, in which different systems can influence each other.
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4.1 Society-wide value frameworks

Shifts in social values are crucial for transitions, as they affect the direction and speed of
change. Values are the fundamental beliefs and norms that define what we as a society
regard as important. When these values are entrenched, they can hamper transition
dynamics. Transition scholars used to think that they are difficult to influence, but recent
understanding shows that they can indeed change: take the shifting value frameworks
regarding how we deal with animals in research, for instance.

Transitions are often complex because different sections of society have different values
and interests. Itis important to understand these values properly, as they affect the
acceptance and legitimacy of new technologies, policies and changes. It is essential,
therefore, to adopt an approach that takes the different values in society into
consideration.

Increasing consideration is being given in transition studies to encouraging shifts in
value frameworks. Acknowledging that a particular transition can be part of achieving
broader social sustainability goals, for example enables existing regime structures to be
called into question and changed. Changes in values can lead to reconsideration of what
is regarded as important in policies and practice, enabling dominant norms and
decision-making frameworks to be actively questioned. A concrete example is the
debate on animal-free research and how it balances animal welfare and the acceptability
of risks from the use of chemicals.

Another way of tackling this complexity is to ‘break open’ transitions. This means that
changes do not only come top-down, but various groups in society actively share ideas
and participate. Broad social participation enables us to consider different values and
interests and challenge dominant values, thus creating broader support for the transition
and making it inclusive.



4.2 Multi-system changes

Interdependencies between systems have become increasingly important in transition
studies. Systems are interlinked, and it is acknowledged that those links affect the speed
and direction of change. Those interactions can accelerate or delay transitions,
depending on how well the systems are aligned.

Systems can interact in two ways. Structural interactions arise when systems share the
same actors, technologies or institutions (e.g. companies operating in multiple sectors).
Functional interactions arise when systems are dependent on the same infrastructure
or value chain (e.g. the interactions between transport and energy).

Perspectives on how systems affect each other emphasise the following:

1. Dependencies between systems can create synergy and cause conflicts. Sometimes
systems reinforce each other, for example when a technology is used in multiple
systems simultaneously. Or dependencies can cause conflicts, e.g. when resources for
one system hamper the progress of another.

2. System entanglers play a vital role by interlinking different systems. These actors
create shared infrastructure or networks that promote collaboration, for example,
thus making transitions more effective.

3. Integrative management means that policy goals are not set in isolation.

System interdependence makes alignment necessary, e.g. setting shared goals that
influence different systems simultaneously, thus optimising the way in which
systems work together.

4. Deep (long-lasting) transitions require structural changes in multiple systems at the
same time. This applies not only to technological innovations but also to
adjustments in the underlying values and structures of the systems which are
mutually reinforcing and thus make larger transitions possible.
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New insights from
transition studies:
governancein
transitions

Increasing attention has been paid in recent years to the role of governance in transitions.
A central question is whether and to what extent the speed and direction of social change
processes towards a more sustainable society can be influenced. As transitions are complex,
multi-causal processes, a single actor cannot completely control or direct them. They unfold
over lengthy periods, involving various actors. The phrase ‘governance in transitions’ is
consequently more often used than ‘governance of transitions’. Governance in transitions
is mainly about influencing their speed and direction, rather than fully controlling them.

A distinction is usually made between governance aimed at coordinating a variety of
transition processes and more experimental approaches aimed at learning and
stimulating change processes.

5.1 Frameworks for coordinating transition processes

Itis important in transition processes to develop frameworks that help to steer and
coordinate changes, especially in the case of major social challenges. This requires proper
coordination between different types of governance, such as government policy
measures and initiatives by other actors. This is also referred to as ‘meta-governance’.
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A specific type of meta-governance aimed at driving radical social change is
transformative governance. Transformative governance assumes that broad social
change is possible with governance that is active, direction-setting and democratic.
It therefore not only focuses on technological innovations but also looks at how
change in social systems, values and goals integrative, inclusive, adaptive and
responsive to diverse societal needs.

An important principle of this approach is inclusivity: building new coalitions
between different actors such as governments, companies and citizens. Citizens and
marginalised groups in particular could be more involved in the process, as they
often have less influence on decision-making. This contributes to the demo-
cratisation of transitions, as everyone’s voice is heard. The authorities play a vital

role in this process: not only do they have a role in working together with other
actors, they are also required to make bold choices. Authorities must harness
innovative forces in society by providing space for experimentation and learning. It is
essential, moreover, for them to set out a clear and inspiring vision for the future that
steers the transition.

Another important aspect of transformative governance is that policy focuses not
only on stimulating new innovations, but also on dismantling outdated, inefficient
systems that hinder the transition. This requires a transformation-focused policy mix
that revolves around innovation and the necessary dismantling.

5.2 Tools and methods for experimental approaches

Several experimental approaches have been developed in transition studies to guide
the speed and direction of transitions. These approaches help in testing and
strengthening innovations in practice. Three main approaches are as follows:

1. Strategic Niche Management (SNM) focuses on supporting niche innovations by
initiating experiments and protecting niches from the selection pressure exerted
by the dominant regime. This is not only about technological progress but also
about creating the right conditions for the acceptance of these innovations in
society. Social aspects include developing demand and infrastructure, creating a
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clear vision for the future to attract investors, and also building networks to
involve more people and resources in the innovation. Policy tools such as
subsidies, legislation and public procurement play an important role in protecting
niche innovations.

Transition Management (TM) focuses on different actors working together to
manage transitions effectively. This often takes place in ‘transition arenas’,
where actors jointly develop visions and strategies and conduct experiments.
The process emphasises participation and social learning, with people from
different disciplines and backgrounds working together to devise and test new
solutions. Scenarios are used to explore different transition pathways, conduct
experiments or try out new ideas and practices. The aim is to learn together,
evaluating and adjusting where necessary, so that the transition can be steered in
the right direction.

The Small Wins approach focuses on making small, achievable steps that evoke
less resistance. These small victories create momentum, attract resources and
enable new networks to develop. The successes act as catalysts for further
change (the snowball effect). This approach also helps to avoid paralysis: instead
of becoming trapped in the complexity of the process, people focus on short
learning and evaluation cycles. This allows for quick adjustments and progress,
without waiting for complete information or the perfect solution.



New insights for the
further development
of transition policy
advice 2.0

Insights from transition studies combined with the review of the literature on the transition
to animal-free research give us a better understanding of how thinking about transitions
has developed, both on transitions in general and specifically on the transition to animal-
free research since transition policy advice 1.0 (2016). This chapter sets key lessons that
have enriched our understanding of transitions and how these new insights can
contribute to the further development of transition policy advice 2.0.

6.1 Perspectives on transitions in animal-free research

Transition studies are also applied to the transition to animal-free research. A systematic
literature review identified six key academic articles that use transition frameworks to
better understand and steer this social change. Key insights from that literature show
how barriers and opportunities arise at various levels, and what kinds of governance

are proposed.

All of the key articles used the MLP perspective to analyse the dynamics of animal-free
research, linking drivers and barriers to one of the three MLP levels (niche, regime and
landscape). Most of the articles were based on empirical research, e.g. interviews,
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surveys and expert panels. Each article focused on a specific context, such as food safety
assessment, vaccine development, medical sciences, or risk assessment of chemicals and
pharmaceuticals. One article used the TIS framework, focusing specifically on factors that
hamper the acceptance of animal-free methods in drug development, with the emphasis
on regulatory acceptance.

Insights from broader relevant literature

In addition to these key papers, a broader group of 366 articles that touch upon

the transition to animal-free research were analysed. This literature can be divided

into three types:

- Transition studies: papers on general transitions in other sectors and domains with no
specific focus on animal-free research.

« Socio-technical aspects: articles that discuss the ethics, scientific reliability and
acceptance of animal-free innovations, including its drivers and barriers.

« Animal testing and animal-free innovation: articles that provide detailed scientific,
technical and legal overviews without using transition studies frameworks.

This literature discusses themes that are recognisable at the three MLP levels
(niche, regime and landscape). Some articles also discuss the governance of the
transition to animal-free research.

6.2 Insights about the dynamics of the transition
to animal-free research

Combining the advancing general insights in the transition studies field with the
applications to animal-free research, we observe three important developments since
the publication of transition policy advice 1.0 that help to better understand the
dynamics of the transition to animal-free research:
1. Focus on acceleration and system change
The emphasis in transition policy advice 1.0 was mainly on identifying barriers and
opportunities at the various levels of the transition (niche, regime and landscape). More
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attention is now being paid to accelerating the transition and changing existing - Inrisk assessment, the emphasis is on the interaction between regulation and

systems. In addition to technological changes, the social and political dimension
of the transition is now being acknowledged, e.g. in greater social involvement
and the dismantling of old structures.

Transition policy advice 2.0 should provide insights into how the transition can
be accelerated, taking social involvement and the dismantling of old structures
into consideration.

The interaction between the three levels

More attention is now being paid to the mechanisms that enable interaction
between niche, regime and landscape. These interactions play a crucial role in
the speed with which a transition can take place and the direction in which it
develops. There is a need for strategies that can better strengthen niche

innovations, and ways in which niche actors can influence the established regimes.

The role of the government, the public and civil society organisations is becoming
increasingly important in these processes. The political nature of transitions is
increasingly being acknowledged, and more consideration is being given to the
role of values and shifts in value frameworks.

Transition policy advice 2.0 should focus on how the interactions between niche and
regime actors can be strengthened to accelerate the transition to animal-free
research, and how government bodies and civil society organisations can make a
contribution to institutional changes.

The variety of transition dynamics and paths

Transitions are multi-layered and complex, and they do not always proceed in

a straight line from one system to another. Within the transition to animal-free

research, various such as fundamental research, translational research,

risk assessment, and education come into play. Also, each domain has its own

challenges and resistance:

- In fundamental research, issues of academic freedom, ethics and the shift
towards open science are involved.

corporate interests and the influence of the government on the direction of
the transition.

In the broader transitions (e.g. in agriculture, food production, and health systems),
social challenges such as pollution, safety, animal welfare and the protection of
public health may be shared. But conflicting goals may also arise, thus making the
transition more complex. It is important, therefore, to understand the interactions
between these systems, as they can reinforce or hinder each other.

Transition policy advice 2.0 should acknowledge that there is no universal pathway
towards animal-free research. It should focus on developing strategies tailored to
each domain that take the variety of transition dynamics and the interactions with
broader sustainability transitions into consideration. This should result in an
integrated approach that incorporates social, political and institutional changes.

6.3 Insights on governance in the transition to
animal-free research

The insights gained from transition studies offer starting points for steering the
transition to animal-free research. The central premise is that transitions cannot
be completely controlled by single actors. The direction and speed, however,

can be=influenced, and the government plays a crucial role here at various levels.

Three key points for managing the transition to animal-free research:

1. A combination of experimental and integrative management
The transition to animal-free research requires not only experimentation and
innovation but also a broader approach that allows for long-term strategies.
Itis important to understand that, while we can set short-term goals,
the transition continues to develop over time. It is difficult to predict when it
will be fully realised.
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2.

Besides long-term strategies required for a sustainable transition, transition policy
advice 2.0 should maintain a focus on short-term goals for experimental approaches.

The role of the authorities in governance

The government plays a major role in coordinating the transition, i.e. it develops
policies, sets goals and ensures alighment between different processes. There are
challenges, however, such as aligning policies between countries and influencing
global changes. The possibilities for governing in transitions moreover appears
to differ from one domain to another. In fundamental science, for instance,
self-regulation often plays a greater role than in other domains. This affects the
way of governance.

Transition policy advice 2.0 should emphasise how the government can strengthen its
role by effectively aligning policy internationally, and by acknowledging the
differences between research areas with appropriate strategies for policy
management.

Strengthening niches and scaling up innovations

In the initial stage of the transition it is important to strengthen niches.

The emphasis eventually needs to shift to scaling up innovations for broader
acceptance and greater impact. That requires better collaboration between new
initiatives and existing systems. It is also essential to involve civic society actors
such as citizens, patients and consumers, as they can influence the transition.

Public summary

Besides technological and scientific innovations, increasing consideration is being
given to social, political and ethical changes, e.g. in norms and responsibilities.
This shift could affect the balance between promoting initiatives that remain
within existing structures and initiatives those that seek to change those
structures. It is also important to evaluate the progress of the transition
systematically, with clear goals and reflexive learning methods, so that
adjustments can be made effectively.

Transition policy advice 2.0 should focus on strengthening niches and innovations,
actively involving civic society actors. It also should stress that social, ethical and
institutional changes are at least as important as technological innovations, and that
an evaluation system needs to be set up to monitor progress and make the necessary
adjustments.
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