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Introduction: the overall ambition and approach of the
‘Pathways’ TKN

The ‘Pathways’ transformative knowledge network started off by asking how
transformations to sustainability are conceptualised across different theoretical
and scholarly traditions, and how this can guide and influence the organisation
of transdisciplinary research. We were interested in the role of transdiscipli-
nary research involving new tools and practices and our role as researchers,
in both understanding and helping to bring about the kinds of transformative
change called for in the 2030 Agenda. In this final chapter we discuss these
questions and consider what broader lessons can be drawn regarding the role
of research — in particular research that is rooted within the social sciences but
extends to incorporate other disciplinary and practice-based inputs — in these
transformations.

As discussed in Chapters 1 and 2, we adopted a structured but flexible ap-
proach across hubs that allowed for transdisciplinary co-design, theoretical and
methodological plurality and co-learning. Research teams in each hub worked
with local stakeholders to identify and define the sustainability challenge (prob-
lem space) and to design and implement an associated research intervention over
subsequent years. We worked with a small number of theoretical anchors (fram-
ings, systems and pathways) around which different hubs experimented and in-
novated. Individual hubs in fact adopted very different theoretical approaches
and used the project to ask different questions about processes of transformation
and the role of transdisciplinary action research within them (discussed in Chap-
ter 3). However, there were some key elements that were common across all the
hubs. They all made a concerted effort to bring out perspectives that might re-
veal alternative plural pathways, recognising and engaging with asymmetries in
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power relations, social differentiation in transformation processes and the politics
entailed in understanding and fostering transformation processes.

The transformative knowledge network (TKN) adopted the notion of T-Labs
as a methodological anchor (discussed in Chapter 2), building on the wider lit-
erature around participatory action research. Experimenting around the T-Labs
concept, each of the hubs selected different social science and transdisciplinary
methods (discussed in Chapter 4). Chapters 5-10 outlined the research and en-
gagement processes undertaken across different hubs, in which various T-Labs
focussed on conducting (or synthesising) research to understand the problem (all
hubs), highlighting diverse framings about challenges and solutions (e.g. UK,
Mexico, Argentina — see Chapter 11), where necessary helping to create a col-
lective sense of the need for change (e.g. China, India), bridging across different
views to build alliances (e.g. India, Kenya, Argentina), or helping to develop
some more specific social innovation, prototype or experiment (e.g. Bioleft in
Argentina, Gurgaon Water Forum in India).

Within the processes undertaken in each hub, we aimed to collect a minimal
amount of comparable data around research and engagement activities (at T-Lab
workshops 1 and 2) that was shared across the TKN through the mechanisms
described in Chapter 2, and via bi-monthly online calls that continued beyond
the lifetime of the project. As well as regular virtual interactions, moments of
in-person reflection and exchange across all hubs took place at the outset of the
TKN project (Buenos Aires, Argentina, April 2016), at the mid-point (Dun-
dee, Scotland, September 2017), and towards the end (Nairobi, Kenya, Octo-
ber 2019) with representatives of some hubs meeting in person at other times.
These in-person meetings were important for developing the friendship, trust
and respect that was necessary to learn from diversity. They also offered some
scope for in-depth discussion about comparative theory, methods and evalua-
tion, however as discussed elsewhere (Ely et al 2020) time and resources were
limited and insights have continued to emerge during the writing of this book.

The extent to which the original ambitions were realised differed across each
of the hubs, and has been discussed in the earlier chapters. This chapter focusses
on further insights that emerged from the processes of learning across disciplines,
cultures and contexts. We organise our reflections on the basis of theoretical
insights, methodological insights and learning about the co-learning/evaluation
process. We offer tentative conclusions about “transformative pathways to sus-
tainability” and lessons for future internationally networked, social science — led
transdisciplinary research for sustainable development.

Theoretical anchors and related insights

As discussed in Chapter 3, the history of collaboration across the network pro-
vided us with a number of theoretical “anchors” that could be applied differently
in each case. The role of the project was not to test these concepts (derived from
work led from the global North) for their applicability in different contexts, but
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to explore their limitations and put forward alternatives grounded in the contexts
in which the research was conducted:

e Systems — defined as “particular configurations of dynamic interacting so-
cial, technological and environmental elements” (Leach et al. 2010). The
focus on some kind of fundamental system-wide change which will reach
desired functions — concerned with enhancing environmental integrity and
social justice — underpinned the design of the project and was an important
aspect of our conception of transformation. However, the notion of “trans-
formations” was not an anchor with a common definition across all hubs
at the outset of the project. Chapter 3 (Table 3.1) discusses the objectives
of each hub case study and the underlying theories of transformations that
informed their work.

*  Pathways — “the particular directions in which interacting social, technolog-
ical and environmental systems co-evolve over time” (Leach et al. 2010). The
concept notes that emerged from co-design workshops identified dominant
and alternative pathways. Each of the hubs adopted different lenses through
which these were characterised (associating them with concepts such as
niches, paths, trajectories, mental models or windows of opportunity), as
is evident from Chapters 5—10. The work from the various hubs has led to
emerging understandings of how pathways may be/become transformative.

e Framings — defined as “the different ways of understanding or represent-
ing a social, technological or natural system and its relevant environment.
Among other aspects, this includes the ways system elements are bounded,
characterized and prioritized, and meanings and normative values attached
to each” (Leach et al. 2010). The co-design workshops and concept notes
that emerged from them recognised different system framings, and their
fundamental link to debates and challenges associated with sustainability.
Chapter 11 considered processes of ‘re-framing’ in transdisciplinary action
research and how reframing (of system boundaries, what matters in a system
and how, the nature of sustainability challenges and potential solutions) can
underpin an appreciation of plural transformation pathways and the poten-
tial for realising them.

These anchors helped us to share findings and exchange conceptual interpreta-
tions between the hubs. They helped to inform our thinking together about trans-
formations, including the identification and discussion of different approaches to
transformations research (structural, systemic and enabling — also discussed in
Chapter 3 and in Scoones et al. 2020). Building on these, we highlight examples
where one or more of these approaches can form the basis of a transdisciplinary
intervention within “solution-oriented” (Feola 2015) “transformational social
science” (ISSC 2012).

Structural theories relate primarily to historical analyses of Western socio-
political systems and draw on concepts such as Marx’s (1995) class struggle,
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Gramsci’s (1971) overturning of established social values/understandings or Po-
lanyi’s (1944) notion of the double movement to explain structural reconfig-
urations at the level of societies. While none of the hubs explicitly cited this
literature at the outset of the project, some of the cases in this book point to the
importance of structural factors, including those that are pertinent to locally spe-
cific conditions, whether of political economy or governance. An example would
be the China case, which highlighted attention to workers and the dispropor-
tionate burden that green transformations had placed on them. Beyond the status
of worker ‘subjects’ within the Chinese political context, the hukou “household
registration” system in China, an important organising structure in the country’s
urbanisation process, is also relevant. The laid-off workers described in Chapter
8 were primarily land-lost peasants employed in private cement factories before
the strict implementation of air-pollution controls. Formally, they had been re-
registered as urban residents with urban hukou. However, they had only received
basic education, were equipped with limited skills for the urban labour market,
and had been forced to leave the agricultural sector (both physically and psy-
chologically). Pollution control policies assumed that technical solutions could
result in a more sustainable transformation, but little attention had been paid to
the people who were carrying the costs of the resultant changes. Not only was
this process of pain made invisible, but the omission of the re-registered urban
hukou holders also allowed for a portrayal of China’s green economic transition
and poverty alleviation as a complete success.

Class was a central organising theme in the T-Lab work in India (Chapter 10),
which was “conceptualised as a counter-hegemonic process of intervention”.
This highlighted intersectionalities between these traditional structural catego-
ries and other divisions around caste and gender (with urban-rural migration also
playing an important role). Working across these identities, the Gurgaon Water
Forum (GWF) (as a multi-stakeholder platform) attempted to build solidarity
against the unfettered neoliberal forces shaping unsustainable and inequitable
urban development. These elements of structural power comprise finance capi-
tal, real estate and IT, land owning castes in urban and peri-urban villages, lack
of participation of poor and marginalised people, women workers in decision
making, locals versus outsiders and religious and ethnic divides, and adverse
integration of formal and informal (economy, urban settlements, planning, etc.).

Drawing on a long heritage, enabled by developments in computer modelling
(see Scoones et al. 2007), systemic approaches to understanding transformation
draw primarily on more recent theories of socio-technical or social-ecological
systems. They are usually based on Cartesian, formal scientific understandings of
system dynamics and struggle to accommodate indigenous and situated knowl-
edges or alternative framings. Atleastin their earlier formulations, socio-technical
systemic approaches insufficiently engaged with concepts of power (Meadowcroft
2009; Smith et al. 2010), but have increasingly started to incorporate these cri-
tiques into research on sustainability transitions (Avelino et al. 2016). As initially
structured, approaches to transformation in the social-ecological literature only
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superficially addressed issues of agency, power and the implications of differential
understandings of system dynamics (Brown 2013; Davidson 2010). There has
been a significant effort in recent years to bridge more actor-centric and system-
centric approaches to understanding transformative change by highlighting the
role of leadership in system-level change (Westley et al. 2013) and by engaging
with differential meanings of resilience at different organisational levels and with
different societal actors (West et al. 2014; Borie et al. 2019). Challenging fram-
ings within and beyond system boundaries, and fostering cognitive shifts towards
local collective agency, played a role in a number of the cases.

In the UK hub, which focussed on agri-food systems at a local/regional level
(Brighton and Hove), there was a clear recognition from the point of the co-
design workshop that the notion of a self-contained agri-food system (scientif-
ically defined in terms of stocks and flows) at this level was questionable, given
the high proportion of external inputs of food and energy. While recognis-
ing the absence of a closed system, the social-ecological boundaries associated
with the Brighton and Lewes Downs Biosphere provided more scope to engage
with nearby growers. Towards the end of the project the research was framed
around the Downland Estate (seen as a system providing multiple benefits to the
city, beyond food, governed by the local authority). This system focus brought var-
ious stakeholders together, including more powerful actors with a financial fram-
ing and others prioritising biodiversity, access or local food systems, in a process of
reimagining the potentials of the Estate for food production and other purposes.

In the work in Mexico (Chapter 9), chinamperos as well as residents of irregular
settlements of Xochimilco had understandably partial perspectives on the prob-
lems facing Xochimilco, viewing the system from their own position, agendas
and experiences. As a result, they put forward narratives that lacked an integrated
systemic vision of the challenges of the wetland and their roles and influences
within it. Changes in the Xochimilco Wetland were largely seen as driven by
external forces; solutions were sought that were linear (rather than systemic)
and to be applied to very specific needs. The T-Lab process and our work with
chinamperos and activists concerned about the future of the Xochimilco wetland
offered an opportunity to explore the more subjective (affective, experiential)
nature of social-ecological systems and how they were perceived and deline-
ated. We reframed the problem at hand by making visible the underlying web of
meanings, values and aspirations of the livelithood practices in the region. The
wetland “system” was thus reimagined as a product of deeply subjective and per-
sonal social relations and identities, rather than geographic attributes, ecological
processes and abstract social structures. Through this process, the participants
in the T-Lab process in Xochimilco articulated their own roles, relationships
and activities in the system, rather than conceptualising the system as somehow
external to themselves.

Enabling approaches differ greatly, depending on power relations between
researchers and different actors. These approaches focus primarily on individ-
ual and collective capacities and agency in provoking transformation. Enabling
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approaches emphasise what O’Brien and Sygna identify as the “personal” sphere
of transformation, in which internal reflection, shifts in individual values and
ideas leads to deep, cognitive change and personal commitment to alternative
trajectories of action (O’Brien and Synga 2013). Power is explicit in this approach
to transformation, given that it emphasises the abilities of different actors, in-
cluding those in the research team, to mobilise material resources, ideas, knowl-
edge, or technology to instigate change (Scoones et al. 2015). And since power
is relational — towards someone and about something/someone — “enabling” is
always a social matter (Ahlborg & Nightingale 2018). To some extent, all of our
efforts were vested in this approach as those on the research teams engaged with
others to explore alternative pathways to change and use our collective agency
to pursue such change. This was often intertwined with processes of reframing
values, systems, problems or solutions (as discussed in the previous chapter).

In the work in Mexico, our effort was concentrated on building the social
scaffolding for the emergence of collective agency. Each participant carried their
own social and political history and agenda, which in some cases conflicted with
the understandings of other participants. In such a context, working towards
building collective agency required acknowledging others as equals, valuable
in their own right and as legitimate speakers. As facilitators, the research team
had to create a sufficiently safe/“safe-enough” space (Raudsepp-Hearne et al.
2019) for everyone to open up and share their thoughts and feelings towards
Xochimilco, regardless of their political views and social position in the com-
munity. For example, the research team worked with the other participants to
identify what capacities and “powers” each had, and how these powers could be
collaboratively mobilised to accomplish more than what any individual could
accomplish alone (Ruizpalacios et al. 2019). The team could then see the nascent
elements of collective agency emerging, largely through interpersonal trust and
frank discussion of values and responsibilities.

The India case (Chapter 10) shows how mobilisation followed from conven-
ing groups that spanned different sectors, classes and interests as described above,
recognising intersectionalities but trying to overcome them by developing col-
lective practical understanding and collective agency. This was enabled through
the process of building a “Network System of Solution Implementation” (NSSI)
to evolve alongside the Gurgaon Water Forum on the ground and the Trans-
disciplinary Research Cluster on Sustainability Studies in the University. In a
similar way, Bioleft (in the Argentinean case — Chapter 6) provided an insti-
tutional focus for enabling this collective agency — “bridging” across different
framings and creating an alliance against the dominant patent-centric pathway.
In both these (and other) cases, the resulting alliances enabled action and solution
experimentation interspersed with critical reflection. Like the environmental
movements described by Temper et al. (2018), these T-Labs adopted “values and
ideologies that overtly reject hegemonic economic and political practices” and
aimed to “confront and subvert hegemonic power relations”. Enabling in this
context meant assembling collectives that shared these values and found agency
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in developing the bridging innovation (Bioleft or Gurgaon Water Forum). This
collective agency was further strengthened through broader mobilisation and
follow-on projects that extended the scope of its work, as discussed later in the
chapter.

Other examples across the TKIN attempted to enable transformative pathways
via broadening out (Stirling et al. 2007; Ely et al. 2013) the inputs to decision-
making or action around different technologies. The Kenyan case (Chapter 7)
illustrates the benefits of bringing different groups (with very different framings
of energy futures) together to raise awareness of these tensions, and enhance
mutual understanding. This represents a different approach to ‘bridging’, where
alliances do not rely on shared opposition to an incumbent pathway, but rather
seek to hybridise between established and novel approaches.

In other socio-cultural contexts, the enabling approach was less applicable.
China’s long history of a repressive authoritarian regime is intrinsically embed-
ded into Chinese political and cultural practice, thus legitimising top-down
decision-making and the dominance of the Party-state. People (e.g. the laid-off
workers described in Chapter 8) naturally see the Party-state as rulers and them-
selves as subjects, especially when policies are associated with environmental
protection. In this context, despite attempts to create a safe space and reframing
sustainability problems and solutions, the enabling approach didn’t work and
success was limited.

To summarise, the experimental approaches detailed in each hub drew from
the broad international body of literature on transformations and various con-
cepts in transdisciplinary and action research domains (see Chapter 3) to pur-
sue efforts towards transformation in their own specific context. This discussion
cannot fully explore the disciplinary and cultural entanglements that led to the
different strategies that were taken, but the notion of structural, systemic and en-
abling approaches provides a lens for comparison. Table 12.1 attempts to illustrate
whether and how these were applied in each of the hubs.

The work also illustrates how these different approaches interacted with one
another. In some of the cases structural perspectives were important in explain-
ing stasis and undesirable outcomes, but also helped new alliances to envisage
pathways to transformation. The role that enabling research can play in unset-
tling structural divisions (e.g. through convening broad networks and building
alliances) was particularly evident, e.g. in the GWF, in which middle classes
and migrant workers collaborated in opposition to the structural drivers of un-
planned urban development. Future research that moves beyond those structural
categories that are prominent in the (primarily European) literature to include
non-Western categories and social orderings (caste, hukou) offers opportunities
to further internationalise our understanding of transformations. Others among
the cases presented here bolster the already expansive literature that adopts sys-
temic perspectives to analyse contemporary transitions/transformations, injecting
it with an awareness of power and positionality characteristic of ‘enabling’ ap-
proaches. In particular, they contribute new insights about the role of researchers
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in bridging innovations and socio-technical configurations (niches, e.g. Bioleft),
the importance of landscape changes (including exogenous events) during the
transdisciplinary research process (e.g. citizen mobilisation against land sales)
and an appreciation of different framings and re-framings of (socio-technical
or social-ecological) systems, (several hubs, as discussed in Chapter 11). Perhaps
more than either structural or systemic approaches, the T-Lab processes under-
taken by the ‘Pathways’” TKN have helped to define ‘enabling’ approaches to
transformations and what they look like in different contexts. The different en-
abling strategies adopted in each T-Lab (e.g. methods of monitoring network
development/broadening out across aligned or non-aligned partners), the pre-
liminary work to try to measure and characterise these strategies and insights
about how they changed over time are discussed further in the next section.

Transdisciplinary methods and related insights

Chapter 2 described how the project adopted transformation laboratories
(T-Labs) as a methodological anchor around which different hubs innovated and
experimented. As discussed in detail in Chapter, 4, a T-Lab aims to:

e “Frame the challenge, find change-makers and strengthen their individual
and joint capacities to more effectively address the challenge;

*  Develop change strategies that test multiple solutions, which could help to
solve the challenge;

*  Create early prototypes of interventions and build momentum for action.
In this case, prototypes could be new business models, services, or kinds of
governance that fundamentally change human-environmental interactions
and contribute to changes for a better future”.

T-Labs, as explored in this volume, opened up spaces for productive collab-
oration and interaction between diverse stakeholders, drawing on a range of
participatory research methods and engagement strategies to help contribute
to sustainability transformations. Seen as a process rather than a methodology,
T-Labs have been used in diverse ways to create the kinds of “transformative
spaces” in which experimentation with new configurations of social-ecological
systems, crucial for transformation, can occur (Pereira et al. 2018; van Zwanen-
berg et al. 2018; Marshall et al. 2018; Charli-Joseph et al. 2018). “Transform-
ative spaces” has emerged as a concept from diverse cases in the Global South
that emphasise the complex realities of what transformation entails from more
bottom-up approaches. It is a reflection of navigating histories and differences
that have been reinforced through a largely colonial project within which West-
ern extractive science remains embedded (Pereira et al. 2020). By opening up
and giving space to interpret the idea of transformative change from the perspec-
tive of a specific place (rather than a “lab”) and build theory and understanding
from experiential knowledge (rather than privileging the scientific), an attempt is
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made to reconfigure the power dynamics away from the researcher and towards
the participants. Part of this involves the need to strike a balance between ‘safe
spaces’ (in which marginalised groups can feel confident to voice their concerns)
and ‘safe-enough’ spaces for transformation (which leave room for tension and
discomfort, e.g. where dominant narratives are challenged). The operational re-
alities of achieving this balance in T-Labs are extremely context-specific.

T-Labs as transformative spaces are conceived as open-ended processes and
developed in this way, however, how to do so remains a difficult area for the
action research/research-practice interface. We encountered various problems
well-known to those familiar to action research — our research aimed to ensure
that marginalised voices were included, however we could not assume that any
such partners would have time to engage, and needed to avoid setting expecta-
tions of change that we had relatively little agency to galvanise, given the time-
frame over which transformations can emerge and the limited time and resources
available to the project. In all cases, T-Lab participants were engaging largely on
the basis of shared normative commitments and continue to do so in various hubs
at the time of writing this chapter, two years after the official end of the project.

Under these circumstances, it was important to consider the roles played by
academic researchers (and ‘research’ more generally) alongside other actors in
transformations, over the short and longer term. There are different conceptu-
alisations of the role of researchers in transdisciplinary endeavours, particularly
those that are more about process than knowledge production. Witmayer and
Shipke (2014) posit that researchers can play different roles over the course of
transdisciplinary research initiatives, and different members of a research team
can also serve distinct functions. They identify five such research team roles: as
change agent, as knowledge broker, as reflective scientist, as self-reflexive scien-
tist and as process facilitator. In more traditional research projects, researchers
often are positioned exclusively as reflective scientists, collecting and analysing
data as an external observer, while the other roles are typically more prominent
in transdisciplinary work. Across our projects, our research teams combined roles
in different ways according to the circumstances and demands of actors with
whom we were engaging. Furthermore, our multiple roles changed and evolved
as the T-Labs’ activities responded to changing conditions.

While T-Labs (as described in Chapter 4) may rely on “participants who are
willing to take a leading role” in transformation, this “change agent” role was
rarely borne by researchers. In Mexico, e.g. the team served as facilitators and
conveners, and brokers of knowledge, but refrained from actively directing the
assembled group towards a specific previously defined end, in order to let the
agency for change emerge from the convened group as a whole. Self-reflection
was a critical part of the project, as the research team pushed back on demands
that they provide specific solution pathways yet also recognised that they too
had resources and capacities to offer to the group as part of collective efforts
towards change. As the Xochimilco T-Lab work developed beyond the lifespan
of the project, researchers and other participants established an NGO — Umbela
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Transformaciones Sostenibles — inspired by the desire to take forward the kinds
of engaged and experimental forms of action research that had been pioneered
in the TKN, and to create the institutional form that would best enable this
collective action. In India, the Gurgaon Water Forum continued to attract part-
ners, secure additional funding and implement water projects after the formal
International Science Council (ISC) grant came to an end, illustrating the lon-
gevity and continuing evolution of the NSSI. The GWF was able to initiate the
process of institutionalisation of emerging practices and processes of knowledge
co-production.

The changing role of the researchers co-evolved with the changing roles (and
make-up) of other T-Lab participants. The design of the project (described in
Chapter 2) allowed us to trace how engagement with aligned/non-aligned or
more/less powerful actors (as described in Marin et al. 2016) changed over time.
While attempts to quantify subjective measures of alignment and power were
not seen as appropriate by all hub teams, even qualitative reflection about “align-
ment” yielded interesting insights. Different strategies were identifiable, e.g. in
comparison between the UK (Chapter 5) and Argentina (Chapter 6) cases. From
the point of the co-design workshop to T-Lab workshop 2, we can see that the
UK hub broadened out from a more aligned to a less aligned T-Lab network.
It began by engaging primarily with civil society actors, but increasing project
momentum meant that the team — acting as knowledge brokers — were able to
engage representatives of statutory bodies and the local authority at the second
T-Lab workshop. The process facilitator role ended here, but, along with a num-
ber of other processes, the T-Lab activities foreshadowed a formal consultation
initiated by Brighton and Hove City Council in 2020, that aimed to set out a
vision for the future of the City Downland Estate. Here, some members of the
research team continued to be knowledge brokers, but engaged as citizens rather
than any of the roles described by Witmayer and Shipke.

The Argentinean hub began with a broader engagement approach (including
with non-aligned actors), but later played a change agent role in collabo-
ration with the narrower, aligned network involved in Bioleft (while still
engaging with non-aligned, powerful actors through indirect means). Chapter
6 illustrates how the involvement of various groups, aligned in opposition to the
dominant pathway but not necessarily in their vision for the future, led to con-
tinuous diversity and negotiation of choices, with expectations often generated
by particular actions and pathways, rather than an orderly adoption of plans in-
formed by a settled consensus. This came alongside the team’s conscious decision
to “relinquish some degree of power” (Chapter 6).

Across the hubs, we discussed these changing roles and the questions posed
by such open-ended research. Pereira et al. (2019) point to “ethical dilemmas
associated with creating a transformative space”, which were undoubtedly en-
countered in many of the hubs, despite the differences in approach that they
followed. In all our work, the ethical issues entailed in our interventions were
also prominent: who decides what the scope and boundaries of the process should



218 Adrian Ely et al.

be? Who decides who participates and why? What might be possible unantici-
pated adverse consequences of implementing a T-Lab process in specific political,
economic and social moments? What might be the potential for harm, and who
is responsible? In all instances, deliberatively convening a space with the aim of
transformation is an act that requires ethical reflection, especially when mar-
ginalised voices are included (Pereira et al. 2020). Before embarking on a T-Lab
process, expectations need to be managed; and what convening the space could
mean for the participants who engage, especially for those who may already be
vulnerable, needs to be deliberated on and transparently communicated to all
those who take part. The acknowledgement of uncertainty in the process also
has implications for how to apply for ethical clearance from universities that are
generally less well-equipped to assess such collaborative, messy transformative
processes. These ethical issues played out differently in different contexts (which
are themselves changing — see, e.g. Yang and Walker 2020). More research and
experience would enable a learning community to better ascertain and assess the
ethical implications of T-Lab processes and perhaps establish a set of guidelines
for setting up such interventions.

Transdisciplinary research and the alliances of actors that it enables are instru-
mental in navigating the politics of knowledge, and can be influential in address-
ing the structural biases in knowledge systems that cause cognitive lock-in and
resist transformative change (Marshall et al. 2018). These roles in challenging
cognitive lock-in, understanding resistance to change and working with diverse
stakeholders to reframe elements of sustainability challenges in order to reveal
plural pathways for transformation were apparent in all cases. However, the nav-
igation of these multiple roles was a struggle that has been felt across all the
cases as teams have attempted to balance their normative commitments, exist-
ing and emerging alliances and multiple institutional pressures at local, national
and international levels. The TKN’s meetings have enabled a sharing of lessons,
understanding and support across the hubs about the multiple, changing roles of
researchers in these sort of transdisciplinary research processes.

Learning from, through and about transdisciplinary
research for transformations

The project aimed to better understand the role transdisciplinary research can
play in transformations to sustainability. Accompanying the move from anal-
ysis to action was our desire to build understanding of the causal relationships
between the research processes we were facilitating and emergent transforma-
tional outcomes, or movement towards them. This understanding had to be built
through the specificity of the problem areas and the particular stakeholders en-
gaged in each hub context. The theoretical conceptions of transformations ap-
plied in the hubs differed (Table 3.1) and were used to select appropriate methods
for the T-Labs (Chapters 4—10), which meant that the interventions themselves
also necessarily differed greatly.
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As well as a high level of diversity across the hubs, the interventions were also
built with stakeholders, implying that we could not know or specify what would
be done in advance. This emergent and participatory design made it challenging
to determine at the outset the specific indicators of intended impact, and so it
was not possible to develop a baseline against which to later measure the effects of
interventions. In addition, the transformative change we were aiming to evaluate
was/is dynamic and unpredictable, and the timeframe long. It was, therefore,
highly unlikely that end impact, even if it were to eventually occur, would be
discernible during the project lifetime or in the years following (e.g. through to
the publication of this volume). Application of simple pre- and post-evaluation
methods to measure the net effect of research as an intervention was simply not
appropriate.

Our response to the combination of internal diversity and unpredictability
was application of complexity-aware evaluation approaches (e.g. Douthwaite
et al. 2017; Patton 2010; Apgar et al. 2020). Such approaches argue for regu-
lar revisiting of assumptions about how change is unfolding (though real time
feedback loops) coupled with the use of goal independent evaluations that cap-
ture change as it emerges rather than through tracking predetermined indicators.
Evaluating emergent design of interventions to contribute to emergent impact
pathways requires, fundamentally, that implementers learn as they go and focus
on understanding how change unfolds rather than measuring net effect.

In practice the approach was operationalised through purposefully building
moments for critical and evaluative reflection at two levels — (i) within the partic-
ipatory research processes in each T-Lab and hub and (i1) across them. Reflection
within the different hub contexts provided insights in terms of single-loop learn-
ing (instrumental learning through theoretically informed action). For example,
Agency Network Analysis and Q method were used to explore quantitative dif-
ferences in perceptions of T-Lab participants as the Xochimilco T-Lab evolved.
Alongside qualitative evidence of increased empathy, the theory of change saw
these as contributing to collective agency — “one important ingredient towards
system transformation” (Chapter 9).

Moments of exchange and reflection within hubs (across academic and non-
academic stakeholders) and across teams from other hubs in the network sup-
ported double-loop learning (questioning the underlying theories in order to
improve them). Double-loop learning can be seen in the shifts in theory of change
and strategy in Argentina, from policy engagement towards the action-oriented
establishment of Bioleft. Double-loop learning in India involved transdiscipli-
nary co-design with trade unions (Centre of Indian Trade Unions) and science
and technology-based voluntary organisations (Society for Geo-informatics),
enabling them to change their practice in ways that were more consistent with
the longer term interests of working people. Our periodic efforts to report our
activities and evolving thinking to each other in the form of blog posts, virtual
discussions across multiple time-zones and in-person project meetings provided
opportunities to step outside our efforts and take a critical look at the rationales
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and assumptions we held in each of our separate efforts. Three moments shown
in Table 12.2 created opportunities to make explicit and reflect in person upon
the assumptions we held about how the T-Lab interventions were supporting
process of change, and so to bring together our theoretical work on transforma-
tions with our empirical and experiential learning from implementation.

Embedding evaluative thinking into our collaborative research processes
within and across hubs enabled learning, yet it also made it difficult to create the
space and process to examine causal inference around how change was unfolding
as a result of the T-Lab interventions. Opening up space for critically examin-
ing evidence of causal inference from within the change process is challenging.
Indeed, normative, change-seeking participatory researchers often struggle to
evaluate their contribution to change because they are so directly implicated in
it. Working across different disciplines and contexts aided the process of reflec-
tion by drawing attention to differences in framings and assumptions underlying
our efforts, but causality remained elusive.

Our experience aligns with emerging evidence across evaluations of complex
research for development programmes (Apgar & Douthwaite, forthcoming; Ap-
gar et al. 2020) on the time it takes, and explicit effort required to refine theories
of change through the research process itself. When causal pathways are long and
unpredictable, and when the research is participatory in nature, any initial defi-
nition of theories of change should be thought of as ‘plausible promises’ provid-
ing a broad direction of travel without prescribing or constraining action. In our
case, the initial participatory impact pathways analysis (PIPA) processes enabled
an early and prospective view of opportunities for supporting outcomes through
contributing to changes in the knowledge, attitudes and practices of specific
stakeholders (e.g. shifting demand towards local food in Brighton and Hove).
This was helpful to orient strategies for engagement, but as noted in Chapters
5-10, as implementation evolved in context, the teams refined their strategies
and so too their assumptions about how they might influence change. It was
not till the later stages of the process, through learning and building trust with

TABLE 12.2 Reflective moments and their contribution to evaluation of T-Labs

Reflective moment Contribution to evaluation of T-Labs

Inception workshop April 2016  Informed by co-design workshops in each hub,
Buenos Aires adapted PIPA processes provided a prospective
view of how the T-Lab might influence networks
and stakeholders in the system — fed into T-Lab 1
designs (shared between some paired hubs).
T-Lab reflection workshop Consolidation of early insights and deeper reflection
September 2017, Dundee on theories of change, building on initial PIPA —
informed some T-Lab 2 activities.
Final workshop October 2018,  Reflection on impact and researcher experience as
Nairobi change agent.
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stakeholders, that greater specificity on potential causal links between research
and outcomes was revealed. Within the growing use of contribution analysis
(Ton et al. 2018; Mayne 2008) and realist evaluation (Pawson & Tilly 2001; Pun-
ton & Vogel 2020) employed in evaluating research as an intervention, evaluators
are grappling with how to identity the ‘right level” of theory of change and at
what scale along emerging pathways, to be able to investigate causal claims. In
reality, it is often not till the end of the research endeavour that we have sufficient
understanding of what is even worth evaluating.

An associated challenge to understanding causal inference was the temporality
of the change process. In the project timeframe it was not possible to collect robust,
observable evidence of transformative change, and so naturally researchers were
focussed more on deepening and further opening up opportunities for change as
they saw them emerge. Evaluation efforts were therefore proportionate to the scale
of the project activities and the resources available. This balance differed across
hubs, but in all cases the available time and resources were stretched between
commitments to opening up hub-specific transformations and commitments to
the overall international TKN-based evaluation/learning enterprise. Individual,
institutional, disciplinary and national political cultures all shaped the ways in
which we navigated these tensions (reflecting the observations in Chapter 3).

Beyond these instrumental and substantive learning efforts, the project sought
triple-loop insights of a “learning about learning” nature (see Argyris & Schon
1996; Tschakert and Dietrich 2010), in this case learning about the learning and
collaboration process (Hackett and Eakin 2015 — see Chapter 2). Through in-
sights into transformative spaces including those above, and an examination of
the effectiveness of our collaboration (Ely et al. 2020), we have to some extent
realised these ambitions. The writing of this volume offers, in itself, a renewed
opportunity for this learning about learning, as we evaluate what aspects of the
activities we engaged in, and which outcomes we’ve seen, embody the transfor-
mations we are ultimately interested in mobilising, participating in and realising.
We are learning from the ways in which different hubs explored specific aspects
of what we might understand as ‘transformative pathways to sustainability’.

Transformative pathways to sustainability

Taking the above analysis further allows us to explore the notion of “transform-
ative pathways to sustainability”, one of the original aims of the project (and the
book), as a development of the pathways approach. In our search for a conceptual
contribution, we have not articulated an overarching theory of transformative
pathways to sustainability, but this should not be seen as a failure. To the con-
trary, we learnt that there is unlikely to be a single theory of change that works
across all disciplines, cultures and contexts, and that the pursuit of such a theory
may say more about academic ambitions than it does about the process of change.
Instead we draw from the work in different hubs to point to various findings that
resonate with, complement or challenge the pathways literature to date.
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Pathways are “the particular directions in which interacting social, tech-
nological and environmental systems co-evolve over time”, but what makes
them “transformative” (able to bring about profound change)? What deter-
mines the extent to which these profound reconfigurations of interacting so-
cial, technological and environmental systems tend towards “sustainability”?
What makes them durable or resilient? And what are the roles of research and
practice, and the structures of real-world experimentation in helping to bring
these about?

In answering such questions, we expanded upon the theoretical “anchors” —
reframing, systems-thinking, pathways — discussed above and in the previous
chapter. More work is required to explore how these inevitably play roles of
differential prominence according to the political, institutional and social con-
ditions where T-Labs are implemented. But elements of the work presented here
offer a foundation upon which to build in the future. These could be further
examined in future collaborations that apply some of the lessons learnt from the
‘Pathways’ TKN to new cases, or build upon the rich body of knowledge that has
emerged from the network so far.

The structural, systemic and enabling approaches to transformations discussed
above can be viewed through the lens of pathways, with each prioritising par-
ticular actors, forces, relations or causal mechanisms in their explanation of trans-
formative change. The enabling approach that was common to each of the hubs
focussed on fostering transformative agency at the level of individual actors but
also across T-Lab networks. Whether through intellectual or affective engage-
ment, several actors witnessed a reframing of sustainability challenges and their
capacities to address them. But these became more potent when combined with
new relationships and partnerships, reflecting earlier work that has suggested
“transformative pathways will often involve transformative alliances among dif-
ferent actors — governments, businesses, academia, and citizens” (Leach et al.
2018). In both these individual and collective senses, the T-Labs played an im-
portant role.

While our approaches, activities and the contexts of our separate initiatives
differed greatly, we recognise collectively the value of the figurative, social and
physical “space” that the T-Labs provided. In each case, the T-Labs simulta-
neously were providing activities that were directly engaging with, while also
providing the reflexive spaces to separate from, ongoing processes of social, eco-
logical and technological transformation. The changing nature of the T-Labs,
including the stakeholder categories, alignment and power of the actors in-
volved, and their shifting roles, represents an important ‘transformative’ aspect
of the pathways under construction. The evolving activities, from convening
to “establishing a collective sense of the need for change”, through to proto-
typing, developing and testing innovations, represent a microcosm of the kinds
of transformation required at the societal level. In some hubs (e.g. Argentina)
this evolution was seen as cyclical and iterative. The T-Labs provided a space
for both thinking and action, with each informing the other and contributing
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to innovation and enhanced collective agency. As explained in Chapter 6, “the
ability to demonstrate how an initiative works, even if only as a prototype, is a
critical source of agency”.

The transformative spaces offered by T-Labs thus allowed for the sharing and
combination of knowledge and resources (with a view to innovation) in ways
that were otherwise rare. At least in some cases, they fostered collaborative
imagination and inclusive (and accountable) experimentation. Each of these ex-
periences offers lessons for the design and implementation of Labs as a contribu-
tion to transformative pathways in specific contexts. Transformative pathways
at societal scales might be characterised by similar cultures of experimentation,
drawing on broad knowledge/capabilities and open-ended, non-hierarchical
collaborations.

We also recognise the complexity of social transformation and innovation.
‘What might constitute significant change must also be understood in relation
to place, culture and political-economic conditions. Whether at the level of in-
dividuals, T-Labs or wider processes of transformation — our responsibilities as
researchers led us to reflect as much on changes in ourselves as in the systems in
which we were intervening. We were required to re-think the role of science and
to interrogate the politics of knowledge within social change at a personal level.
Transformations research, like the process of co-design (Moser 2016) can be “an
agent of transformation itself” and an agent of self-transformation. A number of’
members of the Pathways network continue to discuss these issues as an aspect of
triple-loop learning.

The limited timeframe of the project required attention to what would come
afterwards, given the “monthly to decadal” nature of sustainability impacts
(Norstrom et al. 2020). In the Mexico case, T-Labs could be seen as a kind of
“cocoon” that participants created to protect themselves while exploring trans-
formation, after which — at some point — it opened up to reconnect to the wider
system. With this in mind, the Mexican team were cautious both in the selection
of participants and in where interventions would take place (at the university,
chinampas, etc.). In the India hub, the NSSI structure was designed to realise a
minimum level of political and academic rigour that ensured the GWF did not
collapse after the project was over. In all these cases, collective agency may not
lead immediately to wider change, but creates a resource — a latent structure or
propensity to collaborate — that may be able to respond to future windows of op-
portunity or moments of need. The T-Lab relationships that aided collaboration
following the earthquake in Mexico (Ruizpalacios et al. 2018), or those that have
enabled a more coordinated response to the agri-food changes underway in the
UK (Ely and Wach 2018), are examples. The arrival of the Covid-19 pandemic
(between the completion of the previous chapters and the drafting of this one)
posed challenges in every hub, and in many cases, the relationships and networks
that had emerged from the previous five years’ work supported the immediate
responses seen in hubs. Transformative pathways emerging from local levels will
play an important role in resetting the 2030 Agenda, alongside top-down efforts
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(exemplified by the United Nation’s call for governments to use the opportunity
of Covid to ‘build back better’ — see UN 2020).

Lessons for internationally networked research on
transformations into the future

As a contribution to Future Earth, the Transformations to Sustainability Pro-
gramme represents one of the few social science-led initiatives applying truly
international research effort to the SDGs and wider sustainability challenges.
The important leadership of the International Social Science Council (ISSC) in
co-ordinating the programme since its genesis should be acknowledged. The role
of social science is crucial in understanding — and intervening in — social trans-
formations for sustainability, and this needs to be borne in mind in the design of
future research programmes. It is especially important following the merger in
2018 with the traditionally more natural science-led International Council for
Scientific Unions (ICSU) to form the International Science Council (ISC).

The findings in this book offer lessons for integrating social and natural
sciences with other non-disciplinary specialisms across international networks
that are engaging with locally specific sustainability challenges. As is evident
from the discussions above and in preceding chapters, the design and imple-
mentation of the project tried to balance trade-offs between various objectives
at the hub and TKN levels. Moser (2016) described similar phenomena when
analysing co-design across a broad range of projects in the same Transformations
to Sustainability programme — trade-offs and tensions “between scientific rigor
and an open, bottom-up design; codified data and the non-reductive work with
parallel narratives; an emphasis on the advancement of science (and theory) for
its own sake and the instrumental character of research with practical benefits
in specific grounded realities; the immediate needs and wishes of actors and the
long-term focus on a more transformative agenda; work at multiple scales with
diverse geographies and site-specificity; and, finally, between funder require-
ments involving multiple innovations creating challenges around feasibility and
cost (the opportunity, monetary and environmental costs of global collaboration)
and the familiarity and ease of collaboration following more familiar standard
procedures”. We feel that there is more to learn from our experiences of trying
to reconcile these tensions, and from the project’s broader strengths and limita-
tions. In considering these, we hope that the triple-loop learning enabled by the
Pathways TKN may improve the learning process in future networked transdis-
ciplinary research projects.

A group discussion of “what worked” and “what didn’t work”, undertaken
at the final TKN project workshop in Kenya in 2018, highlighted the flexible

3

approach as a strength citing “respect, learning from diversity across hubs”; “au-
tonomy in the hubs (freedom to find what works for them)”; “legitimate input
from the global South” as positives of this approach. At the same time, theoretical

and methodological exchanges were suggested to have been limited by the fact
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that different hubs approached methods very differently. We feel that the use of
theoretical and methodological anchors helped us to strike a good balance, but
regret that we did not take longer to interrogate these concepts at the outset.
Likewise, a structured approach to collaboration that provided a common sched-
ule of research and data collection but allowed hubs to diverge (see Chapter 2) is
a pragmatic adaptation that future projects can learn from.

Incorporating online and in-person communication and exchanges into the
design of the project was important, however the practical ways in which inter-
actions emerged also showed strengths and weaknesses. The discussion in Kenya,
which included senior and junior team members from all hubs, found that the
“inception workshop for getting to know each other made a good base — the
culture and tone of the project set from the start”, mentioned that “having meet-
ings at points throughout the project was great” and stressed the importance of
“friendships and networking”. Without these enduring friendships, it is highly
unlikely that the bi-monthly teleconferences would have continued on so long
beyond the end of the project, or that the completion of this book would have
been possible. On the subject of virtual communications like the teleconferences,
SharePoint, etc., the discussion noted the “technological challenges of virtual,
de-centralised information exchange” and, despite experimenting with numer-
ous tools over the time period of the project, concluded that all platforms were
“problematic or limited”. More broadly, the approach to pairing hubs did not al-
ways work due to different approaches/lack of continuity of engagement/‘chem-
istry’ and one table thought that “South-South interactions were not fully made
use of . This may have been a consequence of time and resources, which were
found to be “a constraint to interactions, reflection and learning”. Nevertheless,
the discussion commended the “commitment from hubs despite challenges faced
in their different contexts of work”. This has been especially pertinent during
2020-21, when regular interactions continued despite the end of the project and
the urgent Covid-19-related challenges being faced by all hubs.

For some, the transdisciplinary nature of the project was their first experi-
ence of such work, and the discussion celebrated “knowledge generation and
the move from their research to action and impact”. Starting with an intention
to engage in and be part of a change process offers for some sustainability re-
searchers a radically different positionality which comes with both opportunities
and challenges. Reflecting the discussions above, measuring impact was seen
as a weakness by some “because of a lack of clear definition of what impact
is”, although this view was not widely held. More broadly, the TKIN members
were positive about “establishing a global movement in sustainability, transform-
ative research and action”. This movement, in which the Pathways TKN plays a
small part, is building momentum and increasingly drawing upon more diverse
knowledge and practices. Our TKN has seen the completion of PhDs by students
across three hubs (Mexico, Argentina and China) — these and other early career
researchers are leading innovators in transdisciplinary research methods and ap-
proaches. Incentive structures must recognise this leadership and help to build
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this momentum. The urgent need to transform science and research further,
ensuring that investments deliver on shared global challenges (by bringing about
changes at multiple levels) has never been greater.

The discussion in Nairobi also reflected upon the long time-scales over which
these changes sometimes take place, and TKN members lamented that “oppor-
tunities for follow-on funding have not been successful” and “stakeholders in
hubs expect continued support but resources are no longer available”. At the
time of writing (December 2020), at least three hubs (Argentina, India, Mexico)
have been successful in obtaining funds to continue or develop their T-Lab work
turther, and others (UK, Kenya, China) have seen their engagement continue in
other ways. Through Bioleft, the open-source seeds initiative that was launched
through the project, a new network of researchers, growers and policy actors
is exploring potentially transformative ideas for Argentina’s seed system (also
initiating collaborative work on maize and tomatoes with the Mexican team).
In India, the Gurgaon Water Forum set up during the project continues to be a
venue for deliberation on the city’s infrastructure. In Mexico, the work in Xo-
chimilco has generated a set of innovations and ideas on research and appraisal
methods, which is being taken forward into new initiatives in late 2020 and
2021 that seek to deepen alliances by creating an NGO that institutionalises the
collaboration between academic and non-academic T-Lab partners. In the UK,
the project outputs are (alongside other resources) feeding into a broad process
to develop a “vision for how our downland could be managed over the next 100
years” (BHCC 2020). In Kenya, the new ‘African Research & Impact Network’
hosted by the African Centre for Technology Studies (ACTS) is taking forward
discussions on ‘inclusive energy’, including through a series of online discussions.
The China work in Hebeli is being built upon by work on multiple dimensions
of poverty, including those linked to green transformations (which have been
studied in Datong Coalfield, Shanxi).

Multi-million dollar bids to continue and extend upon the collaboration
across the TKN (submitted to UK research councils) have been unsuccessful.
This is unfortunate because change of any such scale and depth requires persis-
tence. However, collaborative work involving the UK, India hub and collabora-
tors in China is being funded by the British Academy and the Argentina, UK and
Africa hubs are being supported by a new grant from the International Develop-
ment Research Centre (IDRC). Notwithstanding these encouraging trends, the
points raised in the discussion regarding funding highlight important questions
for the ISC, Future Earth and other organisations wishing to support networked
transdisciplinary research towards the transformative agenda of the Sustainable
Development Goals.

When addressing SDG-type challenges, we enter a hybrid space of research
and development impact. The sustainability space calls for a focus both on the
production of knowledge (often with a focus on actionable or policy-oriented
knowledge) and generation of evidence, while also thinking about whether and
how we make a contribution to ultimate development outcomes — the desired
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transformational outcome. As one of the first international projects that has gen-
erated evidence about how to accelerate learning and change in this hybrid space,
the experience of the TKN in this regard sparked a number of insights that
are relevant for the funding, design, implementation and evaluation of future

programmes.

Funding

In general, the funding provided by the T2S programme (now in its second
phase) provided better opportunities for new forms of transdisciplinary ex-
perimentation than those available in many national or international con-
texts. More funding of this type, with mechanisms to ensure continued
support should be encouraged.

We would recommend that research funders collaborate with other types of
donors (private foundations, impact investors) to improve the ecosystem of
support for the kinds of experiments and innovations that emerged from the
Pathways TKN.

Various elements of the T2S programme (e.g. grants led or co-led from a
low- or low-middle-income country, emphasis on early career researchers)
represent best practice in the field. Resources need to be allocated to build-
ing long-term capacity in project management as well as research.
Bureaucratic challenges of these types of programmes should not be under-
estimated. International efforts by the Belmont Forum and others to develop
infrastructures that address these and reduce transaction costs are of long-
term benefit to all.

Flexibility in contracting modalities should be sought to remove bureau-
cratic obstacles to learning in real time. Many of the lessons (including those
summarised below) require leaders to embrace ambiguity and take risks
which are in tension with incentives to communicate simple messages about
measurable impact achieved.

Design

Programme design that incorporates and incentivises interaction across in-
ternational teams (as in the T2S programme) is to be welcomed. Providing
adequate resources to enable face-to-face interaction in the global South is
a long-term requirement if ownership is to be shared and power imbalances
challenged.

Rather than aiming solely for academic outputs (e.g. publications) pro-
gramme design should recognise the enabling elements of transformations,
including collective agency, alliances and their role in resisting/destabilising
unsustainable incumbents as well as generating alternatives.

Attention to structural, systemic and enabling approaches towards trans-
formations may be more appropriate in different contexts and at different
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times. This book illustrates how programme design may incorporate these
as feasible contributions to transformative pathways.

Implementation

Internationally networked, transdisciplinary research is not well-served by
conventional ethical norms (which are often based on “best practice” in
Western medical settings). While these play an important role they can
hinder transformations and may not be able to recognise the potential risks
inherent in actively seeking to co-produce solutions for transformative
change.

Implementation of transdisciplinary research requires more flexibility, ad-
dressing changes in knowledge, networks and contextual developments. In
this regard, reflexive use of theory of change can help to reconcile tensions
between funder and researcher logics.

Evaluation and learning

Research in the field of transformations to sustainability is not used to eval-
uating its impact, so there is lots of room for methodological innovation.
Some of the work presented here (e.g. India, Mexico and Argentina hubs)
offers lessons for how to measure change in networks and enrolment, but
these represent a small component of ‘transformations’.

Much of the work in this area needs a broadening of evaluation designs to
more theory-based evaluation research that is embedded in how transdisci-
plinary researchers theorise and learn from their practice. This also needs
the funding world to move away from simple, linear and attribution focussed
evaluation design. The challenge will be to establish an appropriate balance
between catalysing and sustaining change, on the one hand, and studying
and evaluating the process, on the other.

It is important to acknowledge recent progress in supporting design and
evaluation of research for development impact, illustrated by IDRC RQ+
(Ofir et al. 2016; Lebel and McLean 2018) and Global Challenges Research
Fund (GCREF) foundation evaluation design (Barr et al 2018), which provide
some early evidence of a broadening of evaluation approaches and an em-
phasis on learning. The latter requires nested use of theory of change across
scales, e.g. in large international projects such as the GCRF Interdisciplinary
Hubs (UKRI 2019).

Particularly encouraging developments include the reflexive use of theory
of change that is promoted through funder guidance to grant holders — this
requires grant holders to revisit and update theories of change based on the
evidence and learning generated within their projects. This call for adaptive
management (see also Ramalingan et al. 2019; Prieto Martin et al. 2020) is
in line with much of the learning shared in this book. Deepening impactful
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practices will require the whole ecosystem of transdisciplinary research net-
works to focus on how it enables or hinders learning and reflexivity.

We offer these concluding insights to donors, academics, policy-makers and civil-
society organisations who support, develop, implement and evaluate transdisci-
plinary work on transformations to sustainability. Many of the recommendations
above are easily articulated in the pages of a book. However, they are more dif-
ficult to action, given the political and institutional structures in which current
transdisciplinary sustainability science is embedded. Alongside action-oriented,
engaged scientific enquiry and activism, efforts to challenge the power relations
that act as a barrier to sustainability need to be seen as an intrinsic element of
transformations research. We hope that this book can be seen as a contribution
to this ongoing work.
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