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Social networks of actors and networks of networks are
essential in transformative change for biodiversity. In particular,
cross-boundary networks such as science—policy-society
interface networks are relevant for exchanging ideas that may
shift values, paradigms, knowledge, policies, and practices. On
the basis of literature and a collaborative design process, we
develop three pathways for social networks to navigate in
advancing their transformative aspirations: ‘collaborate’,
‘challenge’, and ‘disrupt’. The ‘collaborate’ pathway operates
within existing systems, working with ‘coalitions of the willing’.
The ‘challenge’ pathway criticises the politics of unsustainable
and inequitable practices and calls on powerful actors to take
responsibility. The ‘disrupt’ pathway is aimed at removing
elements of the current system that hinder transformative
change for biodiversity. We suggest that the transformative
potential of networks depends on their ability to navigate
between the pathways. Networks of networks provide
opportunities for networks to combine pathways and leverage
each other’s capacities.
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Introduction: the role of networks in
sustainability transformations

‘Bending the curve’ of biodiversity decline implies
building a ‘nature-positive society’[1], which no longer
contributes to the destruction of nature, but enables its
restoration. This requires profound and widespread so-
cietal transformations, which involve shifts in modes of
production and consumption, lifestyles, markets, gov-
ernance, values, and paradigms [2,3]. It has become
evident that traditional nature conservation, which tends
to emphasise the direct drivers of biodiversity loss,
is insufficient on its own, and that indirect drivers
and underlying causes of biodiversity loss need to be
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2 Transformations

targeted. Indirect drivers and underlying causes operate
at multiple scales and levels and include regulations and
policies, power asymmetries, and culture and value
systems in the broadest sense [4]. It is widely acknowl-
edged that transformative change requires not only en-
vironmental practices, structures, and views, but also
the emancipation of currently marginalised groups and
voices [3,5]. There are various ‘theories of transformative
change’ describing what transformative change entails,
categorised, for example, as ‘structural’, ‘systemic’, or
‘enabling’ [6*]. Structural approaches emphasise the way
that societies and markets are organised and governed
and how this constrains and perhaps even determines
possibilities for change. Systemic approaches emphasise
interrelations between the social and the ecological at
multiple levels of scale, and often focus on the role of
technological innovation, experimentation, and policy.
Enabling approaches emphasise the role of agency, civic
engagement, cultural change ‘from the bottom up’, and
empowerment. The three approaches are interrelated
and complementary [6].

With a focus on the role of social networks in transfor-
mative change for biodiversity, this paper adopts an
agency lens while acknowledging the role of structures
and the value of systems thinking, in particular related to
networks aimed at maintaining and enhancing biodi-
versity [7]. Because of our focus on transformative
change, we adopt a broad definition of social networks,
embracing their plurality. With social networks, we refer
to social relations between actors who are connected
through formal or informal ties [8]. Social networks can
be homogeneous or consist of different types of actors,
such as farmers, scientists, and policy makers [9,10].
Social networks are not easily delineated: they can be
conceptualised as networks of networks that are em-
bedded and interconnected [11,12]. In many cases, while
being emergent and self-organising, social networks
have a certain intentionality: there is a reason for being
connected [1,13]. With this article, we address social
networks with transformative aspirations.

For transformative change, networks of actors and net-
works of networks are essential [9,13-17]. Networks and
networks of networks can empower change agents because
they enhance access to resources and a broader discourse
and strengthen a sense of relatedness, autonomy, compe-
tence, impact, meaning, and resilience with their members
[13,18]. In addition, it is through networks that ideas travel
and are translated, people learn, practices change, and in-
fluence is exerted across boundaries of groups, organisa-
tions, and ‘worlds’ [19-24]. For system-wide reorganisation
of society as advocated by Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services
(IPBES) [2,3] and a ‘Whole-of-Society’ approach as agreed
at the CBD COP15 [25], ideas must travel across bound-
aries of societal institutions, such as policy, market, science,

and civil society. Therefore, networks and networks of
networks at the science—policy—society interface (SPSI) are
particularly relevant [11,26-29]. 'This includes science—
policy interfaces (SPIs) such as the IPBES and the Inter-
governmental Panel on Climate Change, as well as the
numerous SPIs at regional levels. By adding the ‘S’ of
society, we further extend the SPI to acknowledge the
inclusion and plurality of wider societal perspectives and
forms of knowledge as well as the power of social move-
ments in societal transformation [1,12,30]. Such SPSIs offer
the opportunity to better meet the needs of communities
and amplify transformative change from local to global
scales, and from initiatives from society and science to
policy and vice versa [13,26,31,32].

After explaining our approach, we summarise the recent
literature on the transformative potential of networks. After
that, we propose three pathways for social networks to
combine and navigate in their transformative aspirations:
pathways that collaborate, challenge, and disrupt. We
conclude with suggestions for social networks with trans-
formative aspirations and for future research.

Approach

The pathways proposed in this paper are based on
iterations of design workshops and a narrative literature
review [33]. The pathways were collaboratively pro-
duced by an international group of researchers (15 per-
sons) from a range of social and natural sciences in the
context of a Horizon Europe project. The pathways were
developed in the course of eight online workshops with
the aid of the online brainstorming tool Miro. Between
these workshops, the participants worked on a joint
document in which the collective knowledge of the lit-
erature was brought together. In this joint literature re-
view, rather than exploring the general functioning of
social networks, we focused on their transformative po-
tential. The pathways emerged from our online discus-
sions, in which we tried to create a joint understanding
of the transformative potential of networks on the basis
of the literature.

Transformative potential of networks

The transformative potential of networks consists both
of contributing to transformative change (outcome) and
working in transformative ways (process) [22,34,35]. To
contribute to transformative change, networks must ad-
dress the indirect drivers of biodiversity loss [36]. This
includes, for example, challenging, altering, or replacing
dominant institutions [13,35]. Addressing indirect dri-
vers may occur intentionally or unintentionally; making a
theory of change explicit may support networks in
transformative strategy development [1,37,38]. For ad-
dressing indirect drivers, leverage is often proposed as a
strategic lens to find places and ways to intervene in the
system [39,40]. Potential levers identified by IPBES
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Transformative pathways for social networks Westerink et al.

Box 1 Pathways to combine and navigate for social networks with transformative aspirations.

Three pathways for networks to navigate in contributing to transformative change for biodiversity. All pathways work towards influencing indirect
drivers of biodiversity loss and social injustices, but do so through different modes of working.

Collaborate.

The ‘collaborate’ pathway operates within existing systems, building relations of trust and working with ‘coalitions of the willing’. The ‘collaborate’
pathway is aimed at constructive and inclusive forms of interaction and learning, seeking shared meaning that can be mobilised to move forward
together (even despite disagreement) [64,65]. This pathway can contribute to transformative change, for example, by working with change agents
within powerful institutions [16] and contributing to pluralised, depolarising debates. Examples of collaborative modes of working include devel-
oping principles and standards for businesses or sectors with high impacts on biodiversity; public—private partnerships; community-based natural
resource management; living labs; and capacity building programmes [34,66].

Challenge.

The ‘challenge’ pathway is also constructive, but more critical and confronting [40]. The challenge pathway gives more attention to the politics of
unsustainable and inequitable practices, and calls on powerful actors to take responsibility [67,68]. At the same time, the ‘challenge’ pathway
seeks to empower biodiversity innovators and activate enabling players that could help create leverage [40]. Examples of challenging modes of
working include analysing biodiversity impact chains that track direct negative biodiversity impacts back to underlying causes and actors re-
sponsible for this; ambitious policy to regulate actors impacting negatively on biodiversity [69]; co-creation of open science letters to government
calling for higher environmental ambitions; and actions to centre and engage marginalised groups within policy and science [64].

Disrupt.

The ‘disrupt’ pathway is aimed at breaking down and removing elements of the current system that prevent transformative change for biodiversity
(i.e. ‘phasing out’), and at re-configuring the whole of society to have a positive impact on biodiversity and equity outcomes (i.e. ‘phasing in’)
[42,70,71]. Disruption does not necessarily include violence: nonviolent strategies of networks include supporting or working with activist groups
and social-environmental lawyers to stop harmful production or consumption processes or perverse incentive systems. Examples of disruptive
pathways include activism, providing evidence to support social-environmental litigation, providing science support to social movements, and

3

disruptive communication [63,72,73].

include ‘cross-sectoral cooperation’, creating cross-
boundary networks for change [2]. Thus, social networks
are crucially strategic for transformative change because
they can spark change as well as provide places to in-
tervene in the system. In addition, social networks, as
actors, can strategically position themselves to intervene
for societal transformations [14].

In addition to contributing to transformative change,
transformative potential entails working in transforma-
tive ways. In the context of transformative governance,
this has been described as integrated, inclusive, adap-
tive, transdisciplinary, and anticipatory [41]. Transfor-
mative networks can be expected to have a
transformative vision, knowledge of systemic change,
and adaptive and emancipated agency [42]. Boundary
work, co-production, inclusion, critical reflection, plur-
alising, and understanding and challenging power
structures are important for the transformative potential
of SPSI networks [27,29,43-45]. ‘Working in transfor-
mative ways’ has been conceptualised as interweaving
the principles of pluralising, empowering, politicising,
and embedding (PEPE) [46]. Pluralising requires ac-
knowledgement and making sense of the diversity of
values and knowledge systems by actively bringing them
to the fore in debates and collective action [4,37,47-50].
Empowering involves mobilising and enabling oneself
and others to engage in collective action for biodiversity,
change practices and speak up, often with a special
emphasis on marginalised perspectives and groups
[18,24,51,52]. Politicising acknowledges the role of power

in transformations and addresses power lock-ins through
engaging with politics, policy, and decision-making, and
also critiquing power imbalances, for example, at the SPI
[24,29,49,53,54]. Embedding implies actively promoting
reflexivity and learning in societal institutions [55,56],
and sustaining transformative collective action in public
and private policies and practices [57]. These four
principles complement and reinforce each other.

Strasser et al. [16,35,58] propose that transformative
changes occur across networks through ‘network lea-
dership’ roles and practices, which can contribute to
the development of ‘transformative capacities’.
Transformative capacities are viewed here as the col-
lective abilities among transformative networks that
are required to achieve ‘transformative impacts’ at a
socictal level, across three dimensions of change
(depth, width, and length). Network leadership is as-
sessed based on the extent to which complementary
roles and practices are distributed across a range of
individuals and organisations, to support the devel-
opment of transformative capacities. Eleven common
network leadership roles are identified, such as plat-
form host, broker, organiser, weaver, and advocate.
The transformative capacities these roles support and
enable can be assessed by the extent to which the
networks can expand their reach to involve diverse
people, places, and contexts (width); attain funda-
mental changes in rules and incentives, values, and
discourses (depth); and strengthen continuity, accel-
eration, and evolution over time (length).

www.sciencedirect.com

Current Opinion in Environmental Sustainability 2026, 79:101617



4 Transformations
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Current Opinion in Environmental Sustainability

Theory of transformative change for social networks with three pathways navigating towards a nature-positive society. The ‘stepping stones’ follow a
theory of change approach starting from the motivation/mission of the network, to composition/structure, via internal processes, activities, and
external processes to outputs, and finally contributing to transformative impacts. The three pathways collaborate, challenge, and disrupt are based on
the external processes of social networks. The stepping stones visualise the possibility of combining and navigating pathways. Some aspects are valid
for all pathways: these are listed on the left. The figure was made by Angela de Lang.

Three pathways for transformative networks

To foster transformative change effectively, a better
understanding is needed of how to deal with tensions,
trade-offs, and different levels of agency in multi-agency

processes [59]. Views differ on how networks, and in
particular those at the SPSI, should position themselves
in promoting transformative change. Some prefer to
change the system from the inside through collaborative
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modes of operation [27,60]. Others believe that trans-
formative change can only be achieved by disrupting the
system [01,62]. Shrivastava et al. [40] propose a com-
plementary set of transformative pathways for inter-
vening in the system: doing change, co-creating change,
directing change, and forcing change. These pathways
are located between the axes creation—destruction and
collaboration—confrontation and connected to the cate-
gorisation of leverage points by Abson et al. [39]. We
similarly argue that multiple modes of working are
needed for social networks with transformative aspira-
tions, proposing three complementary pathways: colla-
borate, challenge, and disrupt (see Box 1). In addition,
we propose that the transformative potential of networks
can be enhanced by their capabilities to combine and
navigate these transformative pathways, depending on
the situation and the target group(s). For example, a
strategy to challenge status quo actors to take responsi-
bility for their impact on biodiversity can include co/la-
borating with or supporting change agents such as NGOs
or journalists. Disruptive action may include supporting
an NGO or a citizens’ initiative against such powerful
status quo actors in a court of law, or collaboration be-
tween activist groups [63]. Importantly, all pathways
work towards a nature-positive society by tackling in-
direct drivers and underlying causes of biodiversity loss
and social injustices (Figure 1).

In this line of thought, the transformative potential of a
network would start with reflecting collectively on its
transformative aspirations and its position in a network
of networks. Such a reflection forms the basis for a
‘theory of transformative change’ for the network, as it
has consequences for the network’s mission and vision,
organisational structure and composition, internal pro-
cesses, activities, and external processes and outputs
[1,74] (see Figure 1). These steps will ultimately affect
the network’s outcomes in terms of influence and its
impact in terms of transformative change and bending
the curve of biodiversity loss [16] (which in turn should
be part of its mission and vision: a theory of change is
future-oriented, but not necessarily linear [37]). Because
theories of transformative change will differ across net-
works [1], they will combine and navigate the pathways
in different ways [cf. 47]. However, in our conception,
some aspects are essential for all networks aspiring to
contribute to transformative change (Figure 1): they
share an ambition to address underlying causes of bio-
diversity loss and a commitment to equity and jus-
tice [16].

All three pathways have strengths and pitfalls. The
‘collaborate’ pathway seems suitable for interactions
with allies in the transformative aspirations of the net-
work, and in situations that require exploration and
learning [23,31,65]. However, the ‘collaborate’ pathway
could involve the risk of being used for greenwashing,

Transformative pathways for social networks Westerink et al. 5

which delays transformation [75]. The ’challenge’
pathway seems more appropriate in situations that re-
quire behavioural change, and in interactions with
powerful actors who could become enabling players in
transformation [52,68]. A potential pitfall of the ’chal-
lenge’ pathway is ostracising influential players needed
in the transition and delegitimising political efforts to
support and institutionalise transformative initiatives
[61]. The ’disrupt’ pathway seems suitable in con-
fronting powerful actors with vested interests, who are
not inclined to respond to collaborative or challenging
modes of interaction, and in situations that require mo-
bilising the public [63,72]. However, disruption could
also intensify public unrest and human conflict [76].
Explicit attention to these risks improves the ability to
anticipate and manage them.

Conclusions and directions for future
research and practice

Different networks may afford different priorities to
working with pathways that collaborate, challenge, or
disrupt [77]. However, in working to change the status
quo, we suggest that the transformative potential of
networks can be enhanced by their ability to collectively
navigate between these three pathways, to anticipate
and combine or change strategies based on the changing
context, the target groups, and the opportunities and
needs of the moment. It is not necessary (or perhaps
even desirable) for all networks to be proficient in all
three pathways. For example, some networks might
focus more on collaboration, building strong alliances
and partnerships to achieve incremental changes. Others
might prioritise challenging existing systems by ques-
tioning and pushing back against dominant unsustain-
able and inequitable practices, while some may focus on
disruption, seeking to radically alter or replace existing
structures and systems. However, pursuing fast effects
by targeting a narrow audience can suffer backlash in a
broader movement and not achieve the desired social
shift [78]. Therefore, networks should be able to re-
cognise that the capacities of other networks in relation
to the three pathways, although seemingly at odds with
each other, may mutually reinforce societal transforma-
tion [16,77].

SPSIs, as networks of networks, can play a central role in
navigating between the three pathways. For example,
some networks lack the skills for organising campaigns
or for high-level interactions with policy or business
sectors. Furthermore, engaging in such activities without
an intermediary might conflict with members’ institu-
tional policies [cf. 13]. This particularly applies to gov-
ernment institutions, which are generally more
constrained to ‘challenge’ and ‘collaborate’ than science
and society organisations. Boundary-crossing SPSIs as
networks of networks provide access to complementary

www.sciencedirect.com
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6 Transformations

capacities and pathways, weaving to support transfor-
mative pathways that would otherwise be out of reach.
Further research can seek to better understand the ex-
tent to which it is feasible, necessary, and effective to
weave these three pathways and leverage each other’s
capacities across networks of networks.

Some unresolved questions remain in the literature re-
garding (i) the combining of different pathways in net-
works, (ii) the governing of networks, and (iii)
stimulating network monitoring, learning, and adapta-
tion. First, further research is needed on the promise and
pitfalls of combining different pathways both within and
across networks: Under which contexts and conditions is
it feasible and desirable to link the different pathways?
What are the key synergies, tensions, and trade-offs in
combining the different pathways, and can these be ef-
fectively navigated? What is the link — or potential
conflict — between the three pathways and various
forms of democracy?

Second, the governing of networks that aim for trans-
formative change is relatively unresearched, particularly
in the context of informal networks. This applies to both
internal governance of networks, as well as governance
aiming to promote the transformative potential of net-
works and networks of networks. In particular, the gov-
ernance of SPSIs in relation to transformative change is a
promising angle of research [cf. 12,26]. What mitigation
strategies in relation to potential pitfalls associated with
the pathways are needed? To what extent can networks
of networks combine different pathways, while still
maintaining the integrity and authenticity of each con-
tributing network? What dilemmas do researchers face as
potential boundary spanners or bridging agents across
the different pathways?

"Third, further empirical research is needed to provide
examples and evidence of combining the three pathways
in practice. To what extent does the weaving of the
three pathways help social networks, networks of net-
works, and SPSIs in particular achieve their transfor-
mative ambitions? What monitoring and learning
processes are needed to support these networks in
combining and navigating the pathways, and adjusting
course where needed to leverage each other’s efforts in
changing the status quo?

CRediT authorship contribution statement

JW: Conceptualization, Investigation, Methodology,
Resources, Supervision, Visualization, Writing — original
draft, Writing — review & editing. JN: Conceptualization,
Funding acquisition, Investigation, Methodology,
Supervision, Visualization, Writing - original draft,
Writing — review & editing. RvD: Conceptualization,
Investigation, Methodology, Writing — original draft,

Writing — review & editing. RD: Conceptualization,
Investigation, Writing — review & editing. EK:
Conceptualization, Funding acquisition, Investigation,
Writing — review & editing. SK: Conceptualization,
Investigation, Writing - review & editing. KK:
Conceptualization, Funding acquisition, Investigation,
Supervision, Writing - review & editing. KL:
Conceptualization, Investigation, Writing — review &
editing. MO: Conceptualization, Investigation, Writing
— review & editing. SR: Conceptualization,
Investigation, Supervision, Writing — review & editing.
SS: Conceptualization, Funding acquisition,
Investigation, Writing - review & editing. MV:
Conceptualization, Funding acquisition, Investigation,
Supervision, Writing - review & editing. RW:
Conceptualization, Investigation, Writing — review &
editing. AW: Conceptualization, Investigation, Writing —
review & editing.

Data Availability

No data were used for the research described in the ar-
ticle.

Declaration of Competing Interest

The authors declare that they have no known competing
financial interests or personal relationships that could
have appeared to influence the work reported in this

paper.

Acknowledgements

This research was conducted in the BioAgora project, funded by the
European Commission through Horizon Europe, EU-HE Grant Agreement
No. 101059438. In addition to the authors, Enzo Falco and Mihai Adamescu
participated in some of the workshops and so contributed to the con-
ceptualization. Angela de Lang made the visual. The comments of the
anonymous reviewers were very valuable in improving the manuscript.

References and recommended reading
Papers of particular interest, published within the period of review, have
been highlighted as:

o of special interest
ee Of outstanding interest

1. Buijs AE, de Koning S, Mattijssen TJM, Smeding IW, Smits MJ,
Steins NA: Civil society for sustainable change: strategies of
NGOs and active citizens to contribute to sustainability
transitions. J Environ Plan Manag 2024, 67:2863-2884.

2. Diaz S, Settele J, Brondizio ES, Ngo HT, Agard J, Arneth A,
Balvanera P, Brauman KA, Butchart SHM, Chan KMA, et al.:
Pervasive human-driven decline of life on Earth points to the
need for transformative change. Science 2019, 366:eaax3100.

3. IPBES: Thematic assessment report on the underlying causes
of biodiversity loss and the determinants of transformative
change and options for achieving the 2050. In Vision for
Biodiversity of the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (Transformative Change
Assessment). Edited by O’Brien K, Garibaldi L, Agrawal A. IPBES
secretariat; 2024.

4. Pascual U, Balvanera P, Anderson CB, Chaplin-Kramer R, Christie
M, Gonzalez-Jiménez D, Martin A, Raymond CM, Termansen M,

Current Opinion in Environmental Sustainability 2026, 79:101617

www.sciencedirect.com


http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref1
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref1
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref1
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref1
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref2
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref2
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref2
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref2
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref3
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref3
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref3
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref3
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref3
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref3
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref3
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref4
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref4

Vatn A, et al.: Diverse values of nature for sustainability. Nature
2023, 620:813-823.

5. Bennett NJ, Blythe J, Cisneros-Montemayor AM, Singh GG, Sumaila
UR: Just transformations to sustainability. Sustainability 2019,
11:3881.

6. Scoones |, Stirling A, Abrol D, Atela J, Charli-Joseph L, Eakin H, Ely
A, Olsson P, Pereira L, Priya R, et al.: Transformations to
sustainability: combining structural, systemic and enabling
approaches. Curr Opin Environ Sustain 2020, 42:65-75.

Offer an overview of different conceptualisations of transformation, ca-
tegorised as ‘structural’, ‘systemic’, and ‘enabling’. This sets the stage
for our theory of transformative change for social networks based on an
agency lens.

7. Gorg C, Brand U, Haberl H, Hummel D, Jahn T, Liehr S: Challenges
for social-ecological transformations: contributions from
social and political ecology. Sustainability 2017, 9.

8. Borgatti SP, Foster PC: The network paradigm in organizational
research: a review and typology. J Manag 2003, 29:991-1013.

9. Nesbitt HK, Metcalf AL, Floyd TM, Uden DR, Chaffin BC, Gulab S,
Banerjee S, Vallury S, Hamlin SL, Metcalf EC, et al.: Social
networks and transformative behaviours in a grassland social-
ecological system. People Nat 2024, 6:1877-1892.

10. Westerink J, Opdam P, van Rooij S, Steingréver E: Landscape
services as boundary concept in landscape governance:
building social capital in collaboration and adapting the
landscape. Land Use Policy 2017, 60:408-418.

11. Kelemen E, Pataki G, Konstantinou Z, Varumo L, Paloniemi R,

®e Pereira TR, Sousa-Pinto |, Vandewalle M, Young J: Networks at
the science-policy-interface: challenges, opportunities and the
viability of the ‘network-of-networks’ approach. Environ Sci
Policy 2021, 123:91-98.

Assess with mixed methods how a network-of-networks approach for

SPIs on the topic of biodiversity can help existing networks to act more

effectively at the boundary of science and policy. They suggest that

capacity building and advocacy should be part of a network-of-net-

works type SPI.

12. D’Amato D, Rantala S, Korhonen-Kurki K, Locher-Krause KE,

. Stoffers T, Falco E, Wtodarczyk-Marciniak R, Adamescu M, Krauze
K, Orta-Ortiz MS, et al.: A social network analysis of the
European science—policy-society interface on biodiversity.
Conserv Biol 2025 39:e70023.

Map and analyse social networks at the European SPSI on biodiversity

and explicitly include society in what used to be called the SPI.

13. Pel B, Haxeltine A, Avelino F, Dumitru A, Kemp R, Bauler T, Kunze |,
ee Dorland J, Wittmayer J, Jorgensen MS: Towards a theory of
transformative social innovation: a relational framework and 12
propositions. Res Policy 2020, 49:104080.
Define transformative social innovation as the process of social in-
novation challenging, altering, or replacing dominant institutions in a
specific social-material context. Their conceptualisations of the various
network relations (within initiatives, in broader and translocal networks,
with institutional change, and the social-material context) have been
useful for our conception of internal processes, external processes, and
networks of networks. For each set of relations, they formulate three
propositions, including those on the transformative and empowering
capacities of networks.

14. Lam DPM, Martin-Lépez B, Horcea-Milcu Al, Lang DJ: A leverage
points perspective on social networks to understand
sustainability transformations: evidence from Southern
Transylvania. Sustain Sci 2021, 16:809-826.

15. Tuckey AJ, Harméackova ZV, Peterson GD, Norstrom AV, Moore M-
L, Olsson P, Lam DPM, Jiménez-Aceituno A: What factors enable
social-ecological transformative potential? The role of learning
practices, empowerment, and networking. Ecol Soc 2023,
28:27.

16. Strasser T, de Kraker J, Kemp R: Three dimensions of
transformative impact and capacity: a conceptual framework
applied in social innovation practice. Sustainability 2020,
12:4742.

17. Mommer L, Westerink J, Nel J: Building networks for biodiversity
and food system transformation. Nat Rev Biodivers 2025,
1:416-418.

Transformative pathways for social networks Westerink et al. 7

18. Avelino F, Dumitru A, Cipolla C, Kunze I, Wittmayer J: Translocal
empowerment in transformative social innovation networks.
Eur Plan Stud 2020, 28:955-977.

19. Spacek M, Melnykovych M, Kozova M, PauditSova E, Kluvankova
T: The role of knowledge in supporting the revitalisation of
traditional landscape governance through social innovation in
Slovakia. Environ Policy Gov 2022, 32:560-574.

20. Weisser F, Bollig M, Doevenspeck M, Miiller-Mahn D: Translating
the ’adaptation to climate change’ paradigm: the politics of a
travelling idea in Africa. Geogr J 2014, 180:111-119.

21. Feola G, Vincent O, Moore D: (Un)making in sustainability
transformation beyond capitalism. Glob Environ Change
2021, 69.

22. Risien J, Goldstein BE: Boundaries crossed and boundaries
* made: the productive tension between learning and influence
in transformative networks. Minerva 2021, 59:539-563.

Examine boundary work in and by a transformative network of university
professionals aiming to enhance the impact of research. Based on this
in-depth case study, they conclude that the transformative potential of
networks relates to navigating as well as constructing boundaries, and
to learning that builds authority in the broader system by accumulating
knowledge.

23. Goldstein BE, Chase C, Frankel-Goldwater L, Osborne-Gowey J,
Risien J, Schweizer S: Transforming with a soft touch:
comparing four learning networks. Syst Res Behav Sci 2017,
34:537-543.

24. Avelino F, Wittmayer JM, Pel B, Weaver P, Dumitru A, Haxeltine A,
. Kemp R, Jorgensen MS, Bauler T, Ruijsink S, et al.:
Transformative social innovation and (dis)empowerment.
Technol Forecast Soc Change 2019, 145:195-206.
Critically discuss multi-actor (dis)jempowerment in relation to transfor-
mative social innovation: empowerment is generally accompanied by
disempowerment when resistance is met. Social innovation is not
transformative on its own, but needs to be accompanied by system
innovation, game-changing macro developments, and narratives of
change.

25. CBD: 15/4 Kunming-Montreal Global Biodiversity Framework.
Edited by. Montreal: Convention on Biological Diversity; 2022.

26. Gorg C, Wittmer H, Carter C, Turnhout E, Vandewalle M, Schindler
S, Livorell B, Lux A: Governance options for science-policy
interfaces on biodiversity and ecosystem services: comparing
a network versus a platform approach. Biodivers Conserv 2016,
25:1235-1252.

27. Dunn G, Brown RR, Bos JJ, Bakker K: The role of science-policy
interface in sustainable urban water transitions: lessons from
Rotterdam. Environ Sci Policy 2017, 73:71-79.

28. Sarkki S, Young JC, Vandewalle M, Heikkinen HI, Norum R,
Stenseke M, Nesshover C, Wittmer H: Transformative
science-policy interfacing: the case of biodiversity and
ecosystem services. Sustain Sci 2025, 20:231-249.

29. Wiegleb V, Bruns A: Working the boundary: science-policy
interactions and uneven knowledge politics in IPBES. Sustain
Sci 2023, 18:1069-1084.

30. Stirling A: Emancipating transformations: from controlling ‘the
transition’ to culturing plural radical progress. The Politics of
Green Transformations. Routledge; 2015:54-67.

31. Lam DP, Martin-Lépez B, Wiek A, Bennett EM, Frantzeskaki N,
Horcea-Milcu Al, Lang DJ: Scaling the impact of sustainability
initiatives: a typology of amplification processes. Urban
Transform 2020, 2:1-24.

32. Odume ON, Amaka-Otchere AB, Onyima BN, Aziz F, Kushitor SB,
Thiam S: Pathways, contextual and cross-scale dynamics of
science-policy-society interactions in transdisciplinary
research in African cities. Environ Sci Policy 2021, 125:116-125.

33. Khatri P, Dabas V, Thomas A, Russo G, Kallmuenzer A: Unearthing
the literature review dilemma: a comparative of typologies of
literature reviews. Bus Ethics Environ Responsib 2025,
35:391-414.

34. de Koning S, Boezeman D, Kaufmann M, Visseren-Hamakers IJ:
Transformative change for biodiversity: a review on the

www.sciencedirect.com

Current Opinion in Environmental Sustainability 2026, 79:101617


http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref4
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref4
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref5
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref5
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref5
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref6
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref6
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref6
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref6
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref7
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref7
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref7
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref8
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref8
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref9
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref9
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref9
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref9
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref10
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref10
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref10
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref10
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref11
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref11
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref11
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref11
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref11
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref12
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref12
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref12
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref12
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref12
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref13
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref13
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref13
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref13
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref14
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref14
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref14
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref14
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref15
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref15
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref15
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref15
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref15
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref16
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref16
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref16
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref16
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref17
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref17
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref17
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref18
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref18
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref18
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref19
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref19
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref19
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref19
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref20
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref20
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref20
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref21
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref21
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref21
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref22
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref22
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref22
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref23
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref23
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref23
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref23
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref24
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref24
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref24
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref24
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref25
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref25
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref25
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref25
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref25
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref26
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref26
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref26
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref27
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref27
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref27
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref27
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref28
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref28
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref28
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref29
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref29
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref29
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref30
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref30
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref30
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref30
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref31
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref31
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref31
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref31
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref32
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref32
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref32
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref32
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref33
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref33

8 Transformations

contribution of landscape-oriented partnerships. Biol Conserv
2023, 277:109858.

35. Strasser T, de Kraker J: Applying SCALE 3D for evaluating
transformative social innovation. Evaluation 2023, 29:428-450.

36. Siders AR, Ajibade |, Casagrande D: Transformative potential of
managed retreat as climate adaptation. Curr Opin Environ
Sustain 2021, 50:272-280.

37. Horcea-Milcu Al, Dorresteijn |, Leventon J, Stojanovic M, Lam
DPM, Lang DJ, Moriggi A, Raymond CM, Stalhammar S, Weiser A,
et al.: Transformative research for sustainability:
characteristics, tensions, and moving forward. Glob Sustain
2024, 7:e141-16.

38. Reed J, Chervier C, Borah JR, Gumbo D, Moombe KB, Mbanga
TM, O’Connor A, Siangulube F, Yanou M, Sunderland T: Co-
producing theory of change to operationalize integrated
landscape approaches. Sustain Sci 2023, 18:839-855.

39. Abson DJ, Fischer J, Leventon J, Newig J, Schomerus T, Vilsmaier
U, von Wehrden H, Abernethy P, Ives CD, Jager NW, et al.:
Leverage points for sustainability transformation. Ambio 2017,
46:30-39.

40. Shrivastava P, Stafford Smith M, O’Brien K, Zsolnai L:
¢ Transforming sustainability science to generate positive social
and environmental change globally. One Earth 2020, 2:329-340.
Argue that for contributing to sustainability transformations, sustain-
ability science needs to be transformed into a transdisciplinary en-
deavour. They combine four pathways for transformative change
(forcing change, directing change, co-creating change, and doing
change) with system leverage points (parameters, feedbacks, design,
and intent).

41. Visseren-Hamakers |J, Razzaque J, McElwee P, Turnhout E,
Kelemen E, Rusch GM, Fernandez-Llamazares A, Chan |, Lim M,
Islar M, et al.: Transformative governance of biodiversity:
insights for sustainable development. Curr Opin Environ Sustain
2021, 53:20-28.

42. Wittmer H, Berghdfer A, Blttner L, Chakrabarty R, Forster J, Khan
S, Koénig C, Krause G, Kreuer D, Locher Krause KE:
Transformative change for a sustainable management of global
commons: Biodiversity, forests and the ocean.
Recommendations for international cooperation based on a
review of global assessment reports and project experience.
Edited by. Leipzig: Helmholtz Centre for Environmental Research —
UFZ Department of Environmental Politics; 2021.

43. Esguerra A, van der Hel S: Participatory designs and epistemic
authority in knowledge platforms for sustainability. G/ob
Environ Polit 2020, 21:130-151.

44. Turnhout E, Metze T, Wyborn C, Klenk N, Louder E: The politics of
co-production: participation, power, and transformation. Curr
Opin Environ Sustain 2020, 42:15-21.

45. von Seggern J, Holst J, Singer-Brodowski M: The self in the
mirror: fostering researchers’ reflexivity in transdisciplinary
and transformative studies at the science-policy interface. Ecol
Soc 2023, 28:17.

46. Chambers JM, Hille Ris Lambers R, Nel JL: 71 Visions on our role

* in social-environmental transformative change. Edited by:
Wageningen University & Research; 2020..

Introduce the PEPE framework for working in transformative ways

(Pluralizing, Empowering, Politicizing, and Embedding).

47. Chambers JM, Wyborn C, Klenk NL, Ryan M, Serban A, Bennett
o NJ, Brennan R, Charli-Joseph L, Fernandez-Giménez ME, Galvin
KA, et al.: Co-productive agility and four collaborative pathways
to sustainability transformations. Glob Environ Change 2022,
72:102422.
Conceptualise co-productive agility as opening up multiple pathways to
transformation through: (1) elevating marginalized agendas, (2) ques-
tioning dominant agendas, (3) navigating conflicting agendas, and (4)
exploring diverse agendas. Co-production of knowledge and practice
can turn tensions into transformations by combining these pathways.

48. Tengd M, Hill R, Malmer P, Raymond CM, Spierenburg M,
Danielsen F, EImqvist T, Folke C: Weaving knowledge systems in
IPBES, CBD and beyond — lessons learned for sustainability.
Curr Opin Environ Sustain 2017, 26-27:17-25.

49. Fisher E, Brondizio E, Boyd E: Critical social science
perspectives on transformations to sustainability. Curr Opin
Environ Sustain 2022, 55:101160.

50. Martin A, Gomez-Baggethun E, Quaas M, Rozzi R, Tauro A, Faith
DP, Kumar R, O’Farrell P, Pascual U: Plural values of nature help
to understand contested pathways to sustainability. One Earth
2024, 7:806-819.

51. Mehta L, Srivastava S, Movik S, Adam HN, D’Souza R,
Parthasarathy D, Naess LO, Ohte N: Transformation as praxis:
responding to climate change uncertainties in marginal
environments in South Asia. Curr Opin Environ Sustain 2021,
49:110-117.

52. Hill R, Jarvis D, Maclean K, Melgar DO, Woodward E, Carter R,
Limited E, Rassip W, Rist P, Claro E: Community-based
approaches to biodiversity finance. Curr Opin Environ Sustain
2025, 73:101521.

53. Arias-Arévalo P, Lazos-Chavero E, Monroy-Sais AS, Nelson SH,
Pawlowska-Mainville A, Vatn A, Cantu-Fernandez M, Murali R,
Muraca B, Pascual U: The role of power in leveraging the diverse
values of nature for transformative change. Curr Opin Environ
Sustain 2023, 64:101352.

54. Avelino F: Theories of power and social change. Power
contestations and their implications for research on social
change and innovation. J Polit Power 2021, 14:425-448.

55. Curnow J, Jurow AS: Learning in and for collective action. J
Learn Sci 2021, 30:14-26.

56. Borie M, Gustafsson KM, Obermeister N, Turnhout E, Bridgewater
P: Institutionalising reflexivity? Transformative learning and the
Intergovernmental science-policy Platform on Biodiversity and
Ecosystem Services (IPBES). Environ Sci Policy 2020, 110:71-76.

57. Care O, Bernstein MJ, Chapman M, Diaz Reviriego |, Dressler G,

o Felipe-Lucia MR, Friis C, Graham S, Hanke H, Haider LJ, et al.:
Creating leadership collectives for sustainability
transformations. Sustain Sci 2021, 16:703-708.

Test and refine a conceptual framework that articulates three dimen-

sions of transformative impact and transformative capacity of social

innovation networks: depth, width, and length.

58. Strasser T, De Kraker J, Kemp R: Network leadership for
transformative capacity development: roles, practices and
challenges. Glob Sustain 2022, 5:e111-12.

59. Sousa AR, Cruz SS, Breda-Vazquez |: Understanding
transformative capacity to boost urban climate adaptation: a
semi-systematic literature review. Ambio 2024, 53:276-291.

60. Cardona Santos EM, Kinniburgh F, Schmid S, Biittner N, Probstl F,
Liswanti N, Komarudin H, Borasino E, Ntawuhiganayo EB,
Zinngrebe Y: Mainstreaming revisited: experiences from eight
countries on the role of National Biodiversity Strategies in
practice. Earth Syst Gov 2023, 16:100177.

61. Kivimaa P, Laakso S, Lonkila A, Kaljonen M: Moving beyond

¢ disruptive innovation: a review of disruption in sustainability
transitions. Environ Innov Soc Transit 2021, 38:110-126.

Present a systematic review of disruption in sustainability transitions.

They define disruption in the context of sociotechnical transitions as a

large magnitude of change in the system that addresses more than one

system dimension, either gradually or rapidly. Disruption can be sti-

mulated by phasing in desirable business models, distributional sys-

tems, etc., and by phasing out barriers to change.

62. Massarella K, Nygren A, Fletcher R, Blischer B, Kiwango WA, Komi
S, Krauss JE, Mabele MB, Mclinturff A, Sandroni LT, et al.:
Transformation beyond conservation: how critical social
science can contribute to a radical new agenda in biodiversity
conservation. Curr Opin Environ Sustain 2021, 49:79-87.

63. Gardner P, Carvalho T, Valenstain M: Spreading rebellion?: The
rise of extinction rebellion chapters across the world. Environ
Sociol 2022, 8:424-435.

64. Wittmayer JM, Huang YS, Bogner K, Boyle E, Holscher K, von Wirth
T, Boumans T, Garst J, Hendlin YH, Lavanga M, et al.: Neither right
nor wrong? Ethics of collaboration in transformative research
for sustainable futures. Humanit Soc Sci Commun 2024, 11:677.

Current Opinion in Environmental Sustainability 2026, 79:101617

www.sciencedirect.com


http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref33
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref33
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref34
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref34
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref35
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref35
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref35
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref36
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref36
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref36
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref36
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref36
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref37
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref37
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref37
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref37
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref38
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref38
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref38
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref38
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref39
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref39
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref39
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref40
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref40
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref40
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref40
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref40
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref41
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref41
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref41
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref42
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref42
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref42
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref43
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref43
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref43
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref43
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref44
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref44
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref44
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref44
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref44
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref45
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref45
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref45
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref45
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref46
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref46
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref46
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref47
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref47
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref47
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref47
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref48
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref48
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref48
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref48
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref48
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref49
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref49
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref49
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref49
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref50
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref50
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref50
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref50
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref50
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref51
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref51
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref51
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref52
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref52
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref53
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref53
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref53
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref53
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref54
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref54
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref54
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref54
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref55
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref55
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref55
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref56
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref56
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref56
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref57
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref57
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref57
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref57
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref57
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref58
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref58
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref58
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref59
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref59
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref59
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref59
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref59
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref60
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref60
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref60
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref61
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref61
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref61
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref61

65.

66.

67.

68.

69.

70.

Barth M, Jiménez-Aceituno A, Lam DP, Birgener L, Lang DJ:
Transdisciplinary learning as a key leverage for sustainability
transformations. Curr Opin Environ Sustain 2023, 64:101361.

Bouwma |, Wigboldus S, Potters J, Selnes T, van Rooij S, Westerink
J: Sustainability transitions and the contribution of living labs: a
framework to assess collective capabilities and contextual
performance. Sustainability 2022, 14:15628.

Schneider F, Tribaldos T, Adler C, Biggs RO, de Bremond A, Buser
T, Krug C, Loutre MF, Moore S, Norstrdm AV, et al.: Co-production
of knowledge and sustainability transformations: a strategic
compass for global research networks. Curr Opin Environ
Sustain 2021, 49:127-142.

Lotz-Sisitka H, Pahl-Wostl C, Meissner R, Scholz G, Cockburn J,
Jalasi EM, Stuart-Hill S, Palmer C: Interrelated transformative
process dynamics in the face of resource nexus challenges: an
invitation towards cross case analysis. Ecosyst People 2024,
20:2297707.

Korhonen-Kurki K, D’Amato D, Belinskij A, Lazarevic D, Leskinen P,
Nylén EJ, Pappila M, Penttila O, Pitzén S, Pykaldinen N, et al.:
Transformative governance: exploring theory of change and
the role of the law. Earth Syst Gov 2025, 23:100230.

Rinscheid A, Rosenbloom D, Markard J, Turnheim B: From
terminating to transforming: the role of phase-out in
sustainability transitions. Environ Innov Soc Transit 2021,
41:27-31.

Transformative pathways for social networks Westerink et al. 9

71.

72.

73.

74.

75.

76.

77.

78.

Loorbach DA: Designing radical transitions: a plea for a new
governance culture to empower deep transformative change.
City Territ Archit 2022, 9:30.

Artico D, Durham S, Horn L, Mezzenzana F, Morrison M, Norberg A:
“Beyond being analysts of doom”: scientists on the frontlines
of climate action. Front Sustain 2023, 4:1155897.

Kléckner CA, Lofstrom E: What is disruptive communication, and
why might it be necessary? In Disruptive Environmental
Communication. Edited by Kléckner CA, Lofstrém E. Springer
International Publishing; 2022:1-17.

Vogel J: Strong networks for the global common good. How
knowledge networks develop their transformative potential.
The Current Column. German Development Institute; 2021.

Giraldo OF, Rosset PM: Emancipatory agroecologies: social and
political principles. J Peasant Stud 2023, 50:820-850.

Feinberg M, Willer R, Kovacheff C: The activist’s dilemma:
extreme protest actions reduce popular support for social
movements. J Pers Soc Psychol 2020, 119:1086-1111.

Simpson B, Willer R, Feinberg M: Radical flanks of social
movements can increase support for moderate factions. PNAS
Nexus 2022, 1:pgac110.

Useem B, Goldstone JA: The paradox of victory: social
movement fields, adverse outcomes, and social movement
success. Theory Soc 2022, 51:31-60.

www.sciencedirect.com

Current Opinion in Environmental Sustainability 2026, 79:101617


http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref62
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref62
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref62
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref63
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref63
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref63
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref63
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref64
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref64
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref64
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref64
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref64
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref65
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref65
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref65
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref65
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref65
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref66
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref66
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref66
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref66
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref67
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref67
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref67
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref67
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref68
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref68
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref68
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref69
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref69
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref69
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref70
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref70
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref70
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref70
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref71
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref71
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref71
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref72
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref72
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref73
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref73
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref73
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref74
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref74
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref74
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref75
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref75
http://refhub.elsevier.com/S1877-3435(26)00013-8/sbref75

	Transformative pathways for social networks to navigate towards a nature-positive society: collaborate, challenge, and disru...
	Introduction: the role of networks in sustainability transformations
	Approach
	Transformative potential of networks
	Three pathways for transformative networks
	Conclusions and directions for future research and practice
	CRediT authorship contribution statement
	Data Availability
	Declaration of Competing Interest
	Acknowledgements
	References and recommended reading




