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»In a real sense all life is inter-related. All men are caught in an inescapable network of 
mutuality, tied in a single garment of destiny. Whatever affects one directly, affects all 
indirectly. I can never be what I ought to be until you are what you ought to be, and you can 
never be what you ought to be until I am what I ought to be. 

This is the inter-related structure of reality.«  

 

― Martin Luther King Jr
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Abstract:  
The sustainability challenge is a complex interplay of interconnected challenges that requires 
an integrated and systemic approach. Nature-based Solutions (NbS) are seen as a key tool for 
addressing such challenges but are currently not mainstreaming and scaling to the landscape 
level. The emerging leadership practice of Weaving is believed to help cohere fragmented 
change-making efforts and increase the adaptive capacity and resilience of socio-ecological 
systems. However, scientific research on NbS and Weaving is scarce and studies on their 
intersection are non-existent. 
To investigate how Weaving practices could foster the conditions for scaling NbS to the 
landscape level, rapid literature reviews and semi-structured interviews were conducted with 
academic experts, Weaving practitioners, and grass root entrepreneurs. On this basis, two 
conceptual frameworks were iteratively developed that serve as a basis for two practical 
toolkits. They comprise (1) seven barriers and nine enablers for scaling NbS to the landscape 
level and (2) a Weaving working definition and five core Weaving practices. 
There are indications that Weaving practices have the potential to address several of the barriers 
and enablers for scaling NbS if approached with a systematic lens. Ultimately, interconnected 
challenges, such as barriers and enablers to scaling NbS, require interwoven approaches as 
provided by Weaving. 

Keywords: Weaving, leadership practices, Nature-based Solutions, barriers, enablers, 

landscape scale 
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Executive Summary 
Introduction 

The sustainability challenge is a complex and wicked interplay of interconnected challenges 
that requires an integrated and systemic approach. Nature-based solutions (NbS) are widely 
acknowledged as a key tool for addressing the complexity and interconnectedness of the 
challenge but are currently not mainstreaming and scaling to the landscape level. The emerging 
practice of Weaving is believed to help cohere fragmented change-making efforts and increase 
the adaptive capacity of socio-ecological systems. However, scientific research on both topics 
is scarce and studies on their intersection are non-existent. 

The Bioregional Weaving Labs (BWLs) collective is one example of a community of practice 
that aims to tackle the complexity of the sustainability challenge holistically by bringing 
together the practice of Weaving and NbS. The collective, consisting of 25+ international 
system-changing organisations, aims to start restoring, protecting, and regenerating at least one 
million hectares of Europe’s land and sea by 2025. As a key player at the intersection of 
Weaving and NbS, BWLs have been a co-initiator as well as core anchor point and source of 
data for this study and its conclusions. 

 

Purpose and Research Questions 

The purpose of the research is to investigate how Weaving could foster the conditions for 
scaling NbS to the landscape level. The researchers aim to contribute to the scientific discourse 
by clarifying the term Weaving and the associated Weaving practices as well as to advance the 
current literature on barriers and enablers to scaling NbS for the landscape level. Additionally, 
the research aims to generate two practical toolkits centred around the two core themes of this 
thesis: NbS and Weaving. In doing so it hopes to re-integrate generated knowledge into societal 
practices such as the BWL collective, enhancing their efforts to tackle the sustainability 
challenge holistically. 



VI

The research question for this thesis is: 

‘How could Weaving practices foster the conditions for NbS to be scaled to the 
landscape level?’

The following two sub questions (SQs) were defined to collect data and help answer the overall 
research question:

SQ 1: What are Barriers and Enablers for scaling NbS to the landscape level?

SQ 2: What is Weaving and what are Weaving practices?

Methodology

The research was developed in an iterative manner that extracted and consolidated theory from 
literature to build conceptual frameworks, used these to inform the data collection through
interviews, and applied the insights again to the conceptual frameworks. The following 
represents the three main phases of the research design and workflow that was used to carry out 
this research. 
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1. Rapid Literature Review for sub questions 1 and 2 to build conceptual frameworks to 
be validated in the interviews 

2. Semi-structured Interviews to improve and validate conceptual frameworks for sub 
question 1 and 2 

3. Data Analysis through transcription, Direct Qualitative Content Analysis for sub 
question 1, and inductive Qualitative Content Analysis for sub question 2 to improve 
the two conceptual frameworks 

Results and Discussion 

The first conceptual framework that was developed established a set of seven interconnected 
barriers and nine interconnected enablers for scaling NbS to the landscape level. 

   

    (Barriers)           (Enablers) 

NbS on the landscape level have a huge potential to help mankind strategically overcome 
sustainability issues, but it is also the social systems and constructs like legislations and power 
structures that prevent these solutions from being implemented widely. This research confirmed 
that, with current barriers so structurally rooted and deeply interwoven, society is realistically 
still far from a more sustainable trajectory. The complexity of NbS as a tool is an underlying 
issue that causes several barriers but has also been portrayed as the beauty of NbS that 
inherently provides a more holistic view and forces implementers to think in interconnected 
systems. Lacking alignment and no shared vision among key stakeholders have emerged as an 
underlying theme with many ripple effects on other identified barriers too. Bringing relevant 
parties together as well as building trust and safe spaces for new ideas have been emphasised 
as underlying enablers that can counteract several structural conditions that underpin important 
barriers. Overall, the identified barriers and enablers can be clustered into those that describe 
what is lacking or needs to be created and how the work needs to be done (for categorisation 
see Table 5.1). Further research is required to better understand the interrelatedness and context-
dependency of individual barriers and enablers, to further illuminate the underlying structural 
conditions for barriers and concrete supportive actions for enablers, and to explore the role of 
communities of practice like BWLs in the process of overcoming barriers and creating enabling 
conditions for NbS. 
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The second conceptual framework provides an overview of Weaving and five interrelated 
Weaving practices. Weaving was found to be an emerging concept in both practice and scientific 
literature. This research aimed to craft a practical working definition of Weaving to serve as a 
steppingstone in creating more alignment around the concept. Weaving can be defined as:   

 “the practice of cultivating meaningful relationships, within, between and across socio-
ecological systems for synergistic purposes”. 

The notion of ‘within and between’ speaks to the understanding that Weaving happens in 
accordance with a holarchy, seeing systems as a nested wholes, and linking local systems up to 
the global and vice versa, through both horizontal and vertical interactions. The notion that 
‘Weaving aims to cultivate meaningful relationships’ speaks into Weaving as an emerging form 
of sustainability-focussed leadership that helps cohere fragmented change-making efforts and 
can increase the adaptive capacity of socio-ecological systems. This is amplified through the 
power of the narrative and use of metaphors in Weaving, like a mycelium network or a relational 
tapestry. These metaphors evoke social imagination, mobilise change, and embody the “story 
of interbeing” by acknowledging our relational nature and fundamental interdependence with 
the web of life. Lastly, five key Weaving practices were identified: Helping systems see and 
sense themselves, cultivating trust-based relationships, aligning on a shared purpose and 
vision, facilitating collective (un)learning, and fostering experimental action.  

 

While being interrelated and interdependent, the practices are not completed by one person but 
work alongside other weavers to act as strategic leverage points towards sustainable 
development. The process of defining Weaving and “naming” weavers, can help connect them 
into a nourishing community of practice that, together, can illuminate seeds of a more 
sustainable system while gracefully hospicing the old, unsustainable system. Recommended 
future research for Weaving pertains to how Weaving capacities can be cultivated effectively, 
performing a multilevel social–ecological network analysis (SENA) as well as contextualizing 
the Weaving narrative and metaphors to local contexts, cultures, and communities. 
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While the practice of Weaving is an emerging facet of leading in complexity and illustrates how 
the sustainability challenge could be tackled, nature-based solutions can be considered one part 
of what needs to be done to combat the current crises. While addressing the research question 
of “How Weaving practices could foster the conditions for scaling NbS to the landscape level”, 
the researchers found several indications of potential direct and indirect leverage points. It is 
likely that Weaving practices can indirectly affect the ‘what barriers’ but have the potential to 
directly influence the ‘how barriers’. Among the most obvious examples is the potential for 
overcoming the lack of collaboration, which weavers, as trans-boundary actors, can address 
with the practices of cultivating trust-based relationships and helping systems see and sense 
themselves. Both help to break silos within and bridge gaps between different organisations. 
Through strengthening collaboration and helping to align on a shared vision and purpose, 
Weaving also has the potential to indirectly address ‘what barriers’ like lack of supportive 
policies, lack of financing or lack of access to space, for example. 

Despite these and other first indications, it became clear that a linear one-to-one mapping of 
Weaving practices on all barriers and enablers would not do justice to the complex and 
interconnected nature of both sides. Instead of problem-solving in a mechanistic way, the 
Weaving practices are based on sensing into the systems and responding not to symptoms, but 
rather the underlying structural conditions that hold the system in place. Thus, more research is 
needed to further qualify the potential of Weaving and Weaving practices to address specific 
barriers and enablers or the entire complexity of scaling NbS to the landscape level. 

Conclusion 

Nature-based solutions are acknowledged as a key tool for addressing the complex and 
interconnected sustainability challenge but are currently not mainstreaming and scaling to the 
landscape level. To give an overview of the impediments, this research developed a conceptual 
framework that establishes a list of barriers and enablers for scaling NbS to the landscape level. 
The conceptual framework contributes to the scientific discourse around NbS uptake as much 
as it provides the basis for a practical toolkit for NbS practitioners. On the topic of Weaving, 
this thesis contributes by further coining it as an emerging leadership practice that is believed 
to help cohere fragmented change-making efforts and increase the adaptive capacity and 
resilience of socio-ecological systems. To illuminate the new leadership practice and 
compensate for the scarcity in academic literature on Weaving, the second conceptual 
framework of this thesis comprises a Weaving working definition and five core Weaving 
practices. It is also the basis for a practical toolkit that introduces aspiring weavers to the 
concept and helps them assess their current Weaving capabilities. 

Based on the two conceptual frameworks, this research investigated how Weaving practices 
could foster the conditions for scaling NbS to the landscape level. First indications show that 
Weaving practices have the potential to address several of the barriers and enablers. However, 
a mechanistic, direct mapping was found to not do justice to the complex, interconnected ways 
in which both barriers and enablers and Weaving practices work. On the premise that 
interconnected problems, like barriers and enablers to scaling NbS, need interwoven solutions 
that respect their complexity, the potential of Weaving is believed to be high, and requires 
further investigation.  
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Glossary 

Adaptive Capacity The capacity to change and adjust to the sometimes quickly 
changing environment. It is the essence of what allows systems 
to be sustainable over the long run (Robèrt et al. 2019, 185). 

Bioregion  From an ecologic point of view, a bioregion is “a specific 
geographic area that is distinct from others by the characteristics 
of its natural environment” (Müller et al. 2022, 94). 

Bioregional Weaving 
Lab 

A facilitated multi-stakeholder partnership process for a 
bioregion that supports local innovators and stakeholders to 
engage their communities in collaborative systems change.  
This is done by co-creating strategies for collaborative systems 
change that can shape the right conditions for successful 
integration and scaling of NbS (Müller et al. 2022, 104). 

Carbon Sinks A carbon sink is anything that absorbs more carbon from the 
atmosphere than it releases – for example, plants, the ocean and 
soil (ClientEarth 2021). 

Green Infrastructure A strategically planned network of natural and semi-natural areas 
with other environmental features designed and managed to 
deliver a wide range of ecosystem services (EC 2013, 3). 

Greenwashing Behaviour or activities that make people believe that an 
organisation is doing more for sustainability than it really is 
(Cambridge Dictionary n.d.). 

Grey Infrastructure Man-made, constructed infrastructure approaches that often serve 
one single objective (EC 2013). 

Holarchy Ecosystems are made of the many smaller systems nested within 
them, and they are also themselves nested within larger systems. 
This structure of nestedness, called holarchy, is inherent in all 
living systems. Each constituent system within the whole is 
called a holon (Benne and Mang 2015, 45).  

Holon Something that is an autonomous whole in itself, while being 
part of a larger whole (Koestler 1967, 47). 

Knowledge Weaving A process through which multiple types of knowledge are 
equitably brought together to enable the reciprocal exchange of 
understanding for mutual learning and application (Henri et al. 
2021, 2). 

Landscape Restoration The improvement of degraded land on a large scale that rebuilds 
ecological integrity and enhances people’s lives (Future Terrains 
n.d.). 
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Leverage Points Places within a complex system where a small shift in one thing 
can produce big changes in everything (Meadows 1999, 1). 

Nature-based Solutions Actions to protect, sustainably manage and restore natural or 
modified ecosystems that address societal challenges effectively 
and adaptively, simultaneously providing human well-being and 
biodiversity benefits (Cohen-Shacham et al. 2016, 5). 

Network Weaving Done by network weavers through helping people identify and 
strategically form mutual relationships, circulating ideas and 
practices, promoting a shared identity that provides the 
foundation for a common practice and purpose, and serving as a 
catalyst for self-organizing groups (Goldstein et al. 2017; 2018). 

Scale-linking Connecting the molecular to the planetary and the local to the 
global — adaptive cycles of any particular system at any 
particular scale are linked to multiple adaptive cycles that are 
taking place simultaneously for smaller systems contained by 
that system and for the larger systems within which that 
particular system is embedded (Wahl 2017). 

Social Entrepreneurs Individuals with innovative solutions to society’s most pressing 
social, cultural, and environmental challenges (Ashoka, n.d.). 

Socio-ecological 
System 

A combined system formed by complex interaction between the 
biosphere and the society nested within it (Robèrt et al. 2019, 
193).  

Sustainability 
Challenge 

A combination of the systemic errors of societal design that are 
driving human’s unsustainable effects on the socio-ecological 
system, and the serious obstacles to fixing those errors (Robèrt et 
al. 2019, 9). 

Theory U A change management model focussed on social innovation and 
inner leadership capacities. It uses a U-shape process of co-
initiating, co-sensing, co-evolving, co-creating and presencing to 
create awareness-based systems change. Developed by MIT 
Economist, Otto Scharmer (Scharmer 2016). 

Transformation 
Catalyst 

Entities that “work catalytically with actors in a transformation 
system (T-system) to enhance their collective speed and ability to 
address the complexity and scale associated with transformation” 
(Waddock and Waddell 2021, 169). 
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List of Abbreviations 
 

BTH  Blekinge Institute of Technology 

BWL  Bioregional Weaving Lab 

CF  Conceptual Framework 

DQCA  Directed Qualitative Content Analysis 

EbA  Ecosystem-based Adaptation 

EC  European Commission 

e.g.  lat. “exempli gratia”, for example 

i.e.  lat. “id est”, that is 

IPBES  Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem  
  Services 

IPCC  Intergovernmental Panel on Climate Change 

IDGs  Inner Development Goals 

IUCN  International Union for Conservation of Nature 

NbS  Nature-based Solutions 

NCS  Natural Climate Solutions 

QCA  Qualitative Content Analysis 

SES  Social-Ecological Systems 

SENA              Social–Ecological Network Analysis 

SPs  Sustainability Principles 

SQ  Sub Question 

UNDP  United Nations Development Programme 

UNEP  United Nations Environment Programme 

WWAP World Water Assessment Programme  
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1 Introduction 

1.1 The Sustainability Challenge 

Over the last two decades, the emerging field of sustainability science has made a considerable 
contribution to the understanding that environmental, social, and economic systems are deeply 
interconnected (e.g. Kates et al. 2001). It has also been established that the Earth is a closed 
system with finite resources and complex interplays of physical processes that keep the system 
at a dynamic equilibrium and enable life (Broman and Robèrt 2017). Although the resilience 
and adaptive capacity of this system are immense, recent developments have increased its 
fragility and threatened its capacity to support thriving life. While the world has seen 
unprecedented economic development and increasing prosperity since the industrial revolution, 
this period in history has also supported rapid population growth as well as unsustainable 
production and consumption. Climate change, biodiversity loss, land degradation, and pollution 
of land and sea are among the direct consequences that this Great Acceleration has caused 
(Steffen, Broadgate, et al. 2015; IPCC 2022; IPBES 2019). With the current trajectory, 
humanity continues to cross planetary boundaries and pushes the Earth’s system closer to 
collapse (Steffen, Richardson, et al. 2015). Besides devastating effects on all life in general, for 
humanity itself, the unsustainable trajectory is arguably driving one of the most existential 
crises our species has ever faced. As humans, our physical, mental, and spiritual well-being 
depends on healthy ecosystems and rich biodiversity for food-security, recreation, and a sense 
of purpose to name only a few (Seddon et al. 2020; Wamsler et al. 2020; Müller et al. 2022; 
Dudley et al. 2021). With further increases in pressure on the socio-ecological system, 
humanity’s possibilities to manoeuvre and navigate the challenges decline and chances to 
reverse critical developments shrink (Broman and Robèrt 2017). 

The nature of this crisis, the sustainability challenge, is complex and it is the interplay of several 
interconnected challenges that makes it a ‘wicked problem’ (Rittel and Webber 1973; Lee and 
Waddock 2021). This wicked complexity requires an integrated, systemic, and strategic 
approach, realizing deeply interconnected problems cannot be solved through individual, linear 
solutions (Buchanan 1992; Schad and Bansal 2018; Carmenta et al. 2020; Mansourian and 
Parrotta 2018). If the sustainability challenge is not tackled in an integrated manner and with a 
systems perspective, there is a risk of worsening negative feedback loops for some problems 
while implementing well-intended solutions to others. Due to the pressing and time-critical 
nature of many of the individual challenges, being strategic with interventions is paramount to 
not waste precious time and resources on solutions with little to no effect. To be explicit: If we 
are not taking a holistic and strategic approach, the collapse of current human civilisation on 
Earth might be the consequence. 

To avoid misguided developments yet leave sufficient flexibility for adaptation to how events 
unfold in this wicked setting, a scientifically backed, principles-based definition for 
sustainability is critical. Robèrt and Broman (2017) provide a unified definition of sustainability 
through eight Sustainability Principles (SPs) which universally state that in a sustainable 
society, nature is not subject to systematically increasing (1) concentrations of substances 
extracted from the Earth's crust, (2) concentrations of substances produced by society, and (3) 
degradation by physical means, while people are not subject to structural obstacles to (4) health, 
(5) influence, (6) competence, (7) impartiality, and (8) meaning-making. In the absence of such 
a context-independent definition society will continue to work in its inefficient and fragmented 
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efforts to overcome the current socio-ecological degradation, rather than move collectively 
towards a unified definition of sustainability success. 

1.2 Nature-based Solutions (NbS) 

While being deeply anchored in many traditional and indigenous peoples’ worldviews for 
centuries, and already pointed at by Alexander von Humboldt in the early 19th century, the 
fundamental importance of ecosystems and their integrity has only become widely discussed in 
the modern scientific literature since the 1970s (Wulf 2015; Cohen-Shacham et al. 2016; Osaka, 
Bellamy, and Castree 2021). In the following 30 years, the understanding that more holistic and 
systemic approaches were needed to understand and work with human-nature relationships 
matured (Cohen-Shacham et al. 2016). In the early 2000s, the term ‘Nature-Based Solution’ 
was coined and marked an important paradigm shift away from humans as “passive 
beneficiaries of nature’s benefits” to recognising that “they could also proactively protect, 
manage or restore natural ecosystems as a purposeful and significant contribution to addressing 
major societal challenges” (Cohen-Shacham et al. 2016, 3). Large institutions like the World 
Bank started promoting the uptake of NbS when searching for effective ways to mitigate climate 
change effects while also protecting natural ecosystems and sustainably improving societal life 
(Mittermeier et al. 2008). In the political field, more and more actors began to see nature 
conservation and global development ambitions not as separate, conflicting interests but as 
compatible and even synergistic (Cohen-Shacham et al. 2016; Nesshöver et al. 2017). By now, 
nature-based solutions have widely been acknowledged as one of the most critical and 
promising solutions to combat the complexity of interconnected sustainability challenges 
(UNEP 2019; Lafortezza et al. 2018; EC 2015; Kabisch et al. 2016; Cortinovis et al. 2021). 
They are seen as an approach that seeks to tackle the sustainability challenge holistically by 
working with natural processes and simultaneously creating societal and economic 
opportunities (see definitions below). Overall, NbS help to strengthen the adaptive capacity and 
resilience of the Earth’s socio-ecological system (UNEP 2019; Fastenrath, Bush, and Coenen 
2020; Lafortezza et al. 2018; Kabisch et al. 2016). 

As with any new concept, the term ‘NbS’ has been defined and used in various ways. Seddon 
et al. (2020, 2) describe NbS as “an ‘umbrella concept’ for other established ‘nature-based’ 
approaches such as ecosystem-based adaptation (EbA) and ecosystem-based mitigation, eco-
disaster risk reduction and green infrastructure”. According to the International Union for 
Conservation of Nature (IUCN), nature-based solutions can include anything of the following 
(see Table 1.1). 

 

Table 1.1. Examples of NbS (Cohen-Shacham et al. 2016, 10). 

Category of NbS approaches Examples 

Ecosystem restoration approaches Ecological restoration 
Ecological engineering 
Forest landscape restoration 

Issue-specific ecosystem-related approaches Ecosystem-based adaptation 
Ecosystem-based mitigation 
Climate adaptation services 
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Ecosystem-based disaster risk reduction 

Infrastructure-related approaches Natural infrastructure 
Green infrastructure 

Ecosystem-based management approaches Integrated coastal zone management 
Integrated water resources management 

Ecosystem protection approaches Area-based conservation approaches including 
protected area management 

 

Two of the most established definitions of NbS were developed by the European Commission 
(EC) and IUCN. The European Commission, as a prominent supporter of the concept, has 
defined NbS as “[s]olutions that are inspired and supported by nature, which are cost-effective, 
simultaneously provide environmental, social and economic benefits and help build resilience. 
Such solutions bring more, and more diverse, nature and natural features and processes into 
cities, landscapes and seascapes, through locally adapted, resource-efficient and systemic 
interventions” (EC 2015, 5). IUCN, which has been at the forefront of NbS work since 2009, 
defines them as “[a]ctions to protect, sustainably manage and restore natural or modified 
ecosystems that address societal challenges effectively and adaptively, simultaneously 
providing human well-being and biodiversity benefits” (Cohen-Shacham et al. 2016, 5). 
Despite differences in the details, the two definitions have been acknowledged as “broadly 
similar” (Cohen-Shacham et al. 2016, 5) and thus, together depict the understanding of NbS 
that underlies this research. Most important for this research is that NbS are developed to work 
with natural solutions to tackle the sustainability challenge holistically by simultaneously 
providing environmental, social, and economic benefits. 

With their inherently systemic approach, NbS have the potential to authentically contribute 
towards sustainable development, as opposed to being used as another fragmented solution or 
for greenwashing. While recognising that NbS is an umbrella term and analyses need to be 
made specifically for any given NbS implemented, it can be argued that the general concept as 
defined by the EC and IUCN complies with the principles-based sustainability definition of 
Robèrt and Broman (2017). In addition, it may have the potential to go beyond compliance with 
the SPs and help reverse harm that was done in the past. Ecological solutions such as the 
restorations of wetlands, for example, are known for sequestering carbon dioxide (Mitsch and 
Gosselink 2015) that was emitted in the usage of fossil fuels (being a violation of SP 1). 
Similarly, permaculture restores soil (Hathaway 2016) that has been degraded by the usage of 
artificial fertilisers (being a violation of SP 2) and reforestation can help to restore landscapes 
(Brancalion and Chazdon 2017) that were destroyed by physical means (being a violation of SP 
3). Social touchpoints may include empowering local and indigenous populations to co-create 
the future of a landscape where they have previously been oppressed and forcefully relocated 
(Farrell et al. 2021) (being a violation of SP 5, 7 & 8) or improving air quality in cities (Seddon 
et al. 2020) through green-roofing and, thus, removing structural obstacles to health (SP 4). 
This is not to say that NbS cannot be implemented in a way where they violate SPs too. 
Establishing design standards that require NbS to comply with the SPs could help to ensure a 
clear trajectory towards sustainable development. 
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While many institutions have realised the potential of NbS and started implementing them in 
recent years, social entrepreneurs stand out as actors with high potential to succeed (Müller et 
al. 2022). Social entrepreneurs are “individuals with innovative solutions to society’s most 
pressing social, cultural, and environmental challenges” (Ashoka, n.d.). Implementing NbS in 
close collaboration with local communities and various stakeholders to create spaces in which 
both nature and humans (as part of nature) can thrive, social entrepreneurs combine top-down 
and bottom-up approaches of landscape restoration. Müller et al. (2022, 24) argue that “due to 
its participatory and creative nature, social innovators are uniquely positioned to foster the 
regeneration movement to reverse climate change and halt biodiversity loss, as the challenges 
are multifaceted and require societal shifts towards more sustainable behavioural patterns”. 

But despite the critical potential of NbS for tackling the interconnected sustainability challenges 
and social entrepreneurs’ continuous effort to scale their impact, they are not yet mainstreaming 
on a larger scale (Dorst et al. 2022). A review of existing literature suggests that research on 
barriers and enablers has primarily focussed on urban settings thus far (e.g. Sarabi et al. 2019; 
2020; Seddon et al. 2020; Dorst et al. 2022; Håkanson 2021). Hence, one of the questions this 
thesis attempts to answer is: What are Barriers and Enablers to scaling NbS to the landscape 
level? 

1.3 Weaving 

In face of the dramatic urgency of the sustainability challenge, global awareness on the 
multitude of problems is rapidly growing. And with increasing acknowledgment in politics, 
business, and civil society, more and more action is mobilised, for example through the attempts 
of implementing NbS. However, change-making efforts are often “largely fragmented and 
unconnected, with few ways of cohering, coordinating, and connecting to amplify their intended 
positive impacts or truly bringing about the purposeful system change that is desired”  
(Waddock and Waddell 2021, 166). To counteract further fragmentation, a new role has 
emerged among sustainability and systems-thinking practitioners, referred to as the ‘weaver’ 
(Goldstein et al. 2017; Spencer-Keyes, Luksha, and Cubista 2020). An organisation that tries 
to support weavers in their work, The Weaving Lab, defines the practice of Weaving as 
“interconnecting people, projects and places in synergistic and purposeful ways” (The Weaving 
Lab n.d.). Weavers are described as “co-creating thriving networks and communities that 
enhance the wellbeing of self, society and nature. [They] cultivate spaces and projects for 
learning, connection and innovation that develop meaningful relationships between people, 
ideas, teams, projects, organizations, networks, places and nature” (The Weaving Lab n.d.). 
Weavers acknowledge our fundamental interdependence with each other and the rest of nature 
and see the need for collaborative processes, diverse communities, interdisciplinary projects, 
and local-to-global perspectives (The Weaving Lab n.d.; Müller et al. 2022). 
From a systems-thinking perspective, Weaving seems to strengthen the socio-ecological fabric 
and the system’s resilience by addressing the vital and relational aspects of trust, common 
meaning, diversity, capacity for learning, and capacity for self-organization, which are the 
foundation for the social SPs (4-8) as described by Missimer, Ròbert, and Broman (2017). It 
appears to be an emergent practice that aims to tackle wicked problems in systemic ways rather 
than fostering old paradigms of mechanistic problem solving (Müller et al. 2022). Despite these 
promising first insights from the field, academic literature on the concept is scarce and a clear 
and non-wordsmithed definition as well as a validated description of concrete Weaving 
practices is still missing. Even among practitioners, there is no clear agreement on what 
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Weaving entails and what not. Consequently, the second question for this research was: What 
is ‘Weaving’ and what are Weaving practices? 

1.4 Bioregional Weaving Labs 

The Bioregional Weaving Labs (BWLs) collective is one example of a community of practice 
that aims to tackle the complexity of the sustainability challenge holistically by bringing 
together the practice of Weaving and NbS (Figure 1.1). 

 
Figure 1.1. BWL at the intersection of Weaving and NbS. 

BWLs and The Weaving Lab, as one of the co-initiating organisations, have been at the 
forefront of coining the term Weaving in the field of community-based approaches to landscape 
restoration and scaling NbS. The BWL collective, consisting of 25+ international system-
changing organisations, aims to start restoring, protecting, and regenerating at least one million 
hectares of Europe’s land and sea by 2025 (Ashoka 2022). Among the co-initiators are Ashoka 
Europe Fellowship, Commonland Foundation, Presencing Institute, Drawdown Europe 
Research Association, and The Weaving Lab as well as several social entrepreneurs who work 
with NbS in the field of large-scale land and seascape restoration (Ashoka 2022). Together, the 
goal is to establish BWLs in ten different bioregions across Europe “that build capacity and 
catalyse multi-stakeholder partnerships, mobilising at least 100 000 changemakers per 
bioregion” (Ashoka 2022, 5). The BWL collective is founded on the premise that “We are 
nature”. Overall, it aims to generate mindset shifts in people to become more aware of their role 
in nature and how we are all active agents in the system (Ashoka 2022, Respondent #1). 

Bioregional Weaving Labs try to bridge gaps between various, often fragmented stakeholder 
groups through the practice of Weaving (Ashoka 2022). They recognise that there are already 
plenty of social innovators with ready-to-scale NbS, caring citizens who hold ideas for a more 
sustainable future, progressive policymakers with the ambition to design more holistic policies, 
collaborative scientists and researchers willing to share insights open-source, and financiers 
understanding that returns need to be measured more holistically. Through “geographically 
grounded and carefully curated multi-stakeholder partnership process[es]”, the labs “weave 
together people and solutions, equipping and helping them to organise for transformative 
change” (Ashoka 2022, 6). By using the change management model of Theory U (Scharmer 
2016), BWL aims to create awareness-based systems change amongst key local stakeholders 
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such as farmers, fishers, landowners, investors, corporate leaders, shareholders, policymakers, 
and others who represent the given region. Stakeholders are invited to come together and 
collectively understand their socio-ecological system’s liabilities and role, co-create shared 
visions, and identify leverage points for collaborative intervention. The importance of such 
multi-stakeholder partnerships and trust-based relationships for successful landscape 
transformation has been highlighted throughout the literature (Sloan and Oliver 2013; Williams, 
Sikutshwa, and Shackleton 2020; Dentoni, Bitzer, and Schouten 2018; Höhl et al. 2020; 
Robinson et al. 2021). The convened coalition of stakeholders is introduced to and educated 
about NbS from the global network of social entrepreneurs and their potential as integrated 
solutions with multiple co-benefits (Ashoka 2022). To catalyse scalability of the concept, 
BWLs facilitate an overarching learning network to “continuously learn, build expertise and 
exchange best practices” across bioregions (Ashoka 2022, 7). 

As a functional unit in which to restore healthy human-human and human-nature relationships, 
the BWLs use bioregions which are ecologically and geographically defined areas that can 
expand beyond geopolitical country borders (Vilhena and Antonelli 2015). While being 
sufficiently large to holistically account for different ecological and geo-physical processes, 
they are considered a well-suited context in which humans can reconnect to ecological and 
cultural heritage, learn together, and reimagine possible futures of the land and seascape 
(Ashoka 2022). The vision of BWLs is to, within those bioregions, scale and replicate pioneered 
social innovations that “turned the complexity and interconnected nature of the [above-
mentioned] crises into an opportunity” for both nature and humans (Schops et al. 2021, 15).  
 

Info box: Origins of the BWL idea 

Whilst the terminology of ‘Bioregional Weaving Labs’ is new, similar concepts like 
‘bioregional learning centres’ (Meadows 1982), ‘learning ecosystems’ (Spencer-Keyes, 
Luksha, and Cubista 2020; Smitsman, Baue, and Thurm 2021) or ‘learning networks’ 
(Goldstein et al. 2018) have been established before. Bioregional Weaving Labs can be 
considered as the realisation of bioregional learning centres, which were first envisioned by 
Donella Meadows in 1982. She described how a group of systems scientists noted that: 
“Each agroeconomic region is so unique that the concept of transfer of technology is 
irrelevant. What’s relevant is the transfer of the capacity to develop technology and 
institutions that are consistent with the cultural endowment and the resource endowment of 
each region” (Meadows 1982, 1). According to Meadows, Bioregional learning centres 
would help build the capacity for people to solve their own problems in ways that fit the 
local culture, environment, and context. She envisioned bioregional learning centres for each 
discrete bioregion, fostering place-based learning, systems-thinking, longterminism, 
information aggregation and dissemination, inclusivity, and diversity (Meadows 1982). The 
centres would collect, make sense of, and disseminate information about the state of the 
local people and the ecosystems. Besides being data repositories, publishing, broadcasting 
and teaching centres, they would serve as “experiment stations and extension agents”, 
knowing about the latest technologies, and the traditional ones, and when to use which 
(Meadows 1982, 2). And whilst the centres serve their particular regions, they would also 
be connected through their “own informal network”, exchanging methods, ideas and data, 
to “join together to work on issues or problems that cross regional boundaries” (Meadows 
1982, 3). In many ways, this is what BWLs embody today. 
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To date, five BWLs have been agreed upon (one in Sweden, Romania, Ireland, Spain, and the 
Netherlands respectively) and four of these have started planning for first multi-stakeholder 
dialogues in the beginning of 2022.  

As a key player working at the intersection of Weaving and NbS, Bioregional Weaving Labs 
have been a co-initiator as well as core anchor point and source of data for this study and its 
conclusions. However, until future research proves otherwise, the findings are suggested to be 
applicable to a broader context beyond BWL. 
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2 Purpose

As common for transdisciplinary sustainability science research, the purpose of this thesis is 
two-fold (see Phase C in Figure 2.1). It addresses both scientific and societal/practical 
knowledge gaps.

Figure 2.1. Conceptual Model of an Ideal-typical Transdisciplinary Research Process 
(adapted from Lang et al. 2012).

On the one hand, this study intends to contribute to the scientific discourse around its two key 
themes. Its objective is to help clarify the term Weaving and the associated Weaving Practices 
as well as to advance the current literature on barriers and enablers to scaling NbS by 
investigating them specifically for the landscape level. With this, the study aims for 
scientifically relevant results both in the form of generating new insights (i.e. finding answers) 
and pointing at potential further research gaps (i.e. identifying further relevant questions).
On the other hand, this research aims to generate practical results that can be re-integrated into 
societal practice, for example in the BWL collective, to help them become more effective in 
their approach of tackling the socio-ecological challenges at a landscape and societal level. For 
this, generated insights will be translated into two practical toolkits. One will help NbS 
practitioners through a framework of reflection questions to use the identified set of barriers 
and enablers in their own work and region. The other will describe Weaving and the five core 
practices as well as concrete methods that can be used to act on the practices and a set of 
questions for aspiring weavers to assess their current capabilities against the five practices.
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As a whole, the purpose of this research is to bring the two topics of NbS and Weaving together 
and contribute to the discussion of whether Weaving practices could help foster the conditions 
for NbS to be scaled to the landscape level, i.e. help overcome barriers or create enablers. 

2.1 Research Questions 

To address these scientific and practical knowledge gaps on NbS and Weaving, this research 
aims to answer the following question: 

‘How could Weaving practices foster the conditions for NbS to be scaled to the 
landscape level?’ 

The following two sub questions (SQs) were defined to collect data and help answer the overall 
research question: 

SQ 1: What are Barriers and Enablers for scaling NbS to the landscape level? 
SQ 2: What is Weaving and what are Weaving practices? 

2.2 Scope and Limitations  

The initial scope of the research was to create a case study on the European Bioregional 
Weaving Labs. However, as BWL was still in its infancy when this study was conducted, the 
concept of Weaving was relatively new within the organisations and NbS have not been 
implemented through BWLs. This led the researchers to investigate the concepts and practices 
in the larger sustainability context. The scope was shifted from a case study on BWL to a 
research project in which the findings of Weaving and Weaving practices as well as barriers and 
enablers to scaling NbS to the landscape level could be applied to the wider sustainability 
setting. 

While generic and purposeful sampling was selected to ensure that the interviewee’s expertise 
was relevant to the research question, the researchers acknowledge that this may have led to a 
lack of more diverse voices and potential bias held by the advocates for Weaving and NbS. 
Given a longer time frame and larger network reach, a more focussed transdisciplinary approach 
with various stakeholders such as policy makers or members of civil society may have provided 
a more diversified discussion. 

For the section pertaining to SQ 1 (barriers and enablers to scaling NbS), the focus was narrowly 
set on ‘NbS’ as the object of study, excluding several similar and related terms due to the given 
time constraints. While the research establishes a list of barriers and enablers for the landscape 
scale and it acknowledges that they are both context-dependent and interlinked, this study does 
not shed more light on these two features and invites further research on this. For the section 
pertaining to SQ 2 (Weaving and Weaving practices) an overview of leadership practices was 
created, however, the scope of which was limited due to both time constraints and a greater 
extent focus being placed on the research question itself rather than a cross-comparison. 

In the first draft of the research scope, the researchers aimed to have a third sub question, SQ 3 
(How can Weaving help overcome identified barriers and create enablers?), in which Weaving 
practitioners would map the Weaving practices to the barriers and enablers for scaling NbS. In 
doing so the researchers aimed to discover where the practices could help create conditions for 
scaling NbS as well as identify potential areas of improvements, through expert opinions. 
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However, given the complexity of the data and the limited time scale, this question was shifted 
from a research question to a discussion point. And in this, the potential personal bias of the 
researchers as well as missing validation have to be mentioned as limitations of this study. 
Despite it being a complex and adaptive process with the said limitations, the researchers still 
believe that the indications presented in the discussion section could be a prototype for further 
conversations within and beyond the BWL collective. 

Overall, the target audience for this report are Weaving and NbS practitioners who seek to 
understand their own work from a scientific perspective. Furthermore, it can help them to 
understand why NbS are not scaling and gives indications about the potential of Weaving to 
create more supportive conditions. This report is also aimed at academics who want to further 
the scientific discussion on the emerging concept of Weaving as well as NbS on a landscape 
scale. 
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3 Methodology  

3.1 Philosophical Stance 

In qualitative academic research, the ontological and epistemological view as well as research 
perspective of the researchers matter (Potter 1996 cited in Savin-Baden and Howell Major 
2013). While an objective view on the research question(s), data, practical applications, etc. is 
aimed for, the research work will, to some degree, always build on assumptions and 
preconceived views held by the researchers. The way the researchers see the world and the 
creation of knowledge does influence the entire research (Savin-Baden and Howell Major 
2013). It is impossible to eliminate all personal biases, even more so when the research is 
characterised by significant time and scope constraints, like this one is. Hence, it is important 
to at least be transparent about the researchers’ perspective. 

In this thesis, a pragmatist worldview underlies the knowledge generation. Located in the 
middle of the spectrum between objectivism (all reality is objective and external to the mind 
and knowledge is reliably based on observed objects and events, American Heritage Dictionary 
2011) and subjectivism (all knowledge is limited to experiences by the self and transcendent 
knowledge is impossible, Collins English Dictionary 2012), pragmatism states that truth is 
context-dependent and established over time through a constant assessment of what is useful 
(Savin-Baden and Howell Major 2013). Truth is, therefore, neither bound to what can 
objectively be observed in the world nor to what is subjectively constructed in the mind. It is to 
be discovered by finding the most useful explanation, considering the given circumstances 
(Savin-Baden and Howell Major 2013). Findings from this research are aimed at providing the 
best possible and most useful explanation to the given research question that can be derived at 
this point in time and given the situation that the research is carried out in. To arrive at this 
context-dependent, temporary truth, knowledge was generated through a social constructivist 
approach which acknowledges that reality and knowledge are socially, i.e. collectively, 
constructed. Knowledge is believed to emerge through conversation, interaction, and 
negotiation between individuals (Vygotsky and Cole 1978). In the case of this study, the 
interaction and dialogue happened between the researchers as well as with external experts and 
project partners. It was the researchers’ task to capture, interpret, and validate the perspectives 
of all individuals who contributed to the knowledge generation (Savin-Baden and Howell Major 
2013). 

Apart from the interpretation of the data, also the overall research design as presented in section 
3.2 was informed by the pragmatist approach in a way that methods were selected based on 
usefulness for generating insights to answer the said research questions (Savin-Baden and 
Howell Major 2013).  
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3.2 Research Design 

This research project had an iterative character that extracted and consolidated theory from 
literature to build conceptual frameworks, used these to inform the data collection through 
interviews, and applied the insights again to the conceptual frameworks. Research questions 
were revised and adapted based on new findings. Maxwell (2012) describes this as an 
‘interactive approach’ to qualitative research. Figure 3.1 represents the research design and 
workflow that was used to carry out this research. While allowing for iterations between steps 
as previously mentioned, the process was broadly divided into three main phases.

1. Rapid Literature Review for sub questions 1 and 2 to build conceptual frameworks to 
be validated in the interviews

2. Semi-structured Interviews to improve and validate conceptual frameworks for sub 
question 1 (18 interviews) and sub question 2 (13 interviews)

3. Data Analysis through transcription, Direct Qualitative Content Analysis (DQCA) for 
sub question 1, and inductive Qualitative Content Analysis (QCA) for sub question 2 to 
improve the two conceptual frameworks

Figure 3.1. Research Design Workflow.
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Based on the two revised conceptual frameworks, the discussion contributes to a discourse 
around the two themes of this research (barriers and enablers and Weaving) as well as their 
potential intersections. Although further research is required, first conclusions were drawn on 
how Weaving practices could foster the conditions for NbS to be scaled to the landscape level. 

3.2.1 Rapid Literature Review 

A “rapid review” was performed to build two independent conceptual frameworks that would 
organise the findings from the literature (Bryman 2012). Rapid reviews are suited for studies 
that require an “assessment of what is already known about a [...] practice issue, by using 
systematic review methods to search and critically appraise existing research” (Grant and Booth 
2009, 95) while also being constrained by time, “resources available [... or] the expertise or 
experience of reviewers” (Grant and Booth 2009, 104). For the creation of Conceptual 
Framework I (CF I), 55 publications were studied on NbS and 18 of them were considered for 
the analysis of barriers and enablers for scaling. While acknowledging this as a limitation, 
publications on NbS-related terms like ‘Natural Climate Solutions’ (NCS), ‘landscape 
restoration’, ‘conservation’ or ‘green infrastructure’ were intentionally not considered in this 
rapid review as their justification and differentiation would have conflicted with given time and 
scope constraints. CF I entails two representations, one of consolidated key barriers including 
structural underlying conditions and one for consolidated key enablers including supportive 
action for implementation and the rationale for each enabler. Through the second rapid review, 
Conceptual Framework II (CF II) was produced to detail Weaving as portrayed in the literature. 
For this, 22 academic papers were found and 12 analysed in more detail. The framework 
comprised a working definition and a list of core practices. The two conceptual frameworks 
were built to function as a basis for the conversation with experts on both NbS and Weaving. 
Table 3.1 provides more detailed information on how the rapid review was conducted for both 
conceptual frameworks. 

Table 3.1. Rapid Literature Review Parameters. 

Search path (databases) Summons, Scopus, and Google Scholar 

Scholarly paper types Empirical research reports, evaluation reports, research reviews / syntheses, 
conceptual / theoretical papers, and descriptive reports 

Scholarly publication 
sources 

Peer reviewed journals, non-peer reviewed journals, books, grey literature, and 
internet resources 

Search string for CF I 
(Barriers and Enablers) 

Barriers OR Enablers AND Nature-based Solutions 

Search string for CF II 
(Weaving) 

Weaving AND Collaboration OR Networks OR Knowledge NOT Textile 
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3.2.2 Semi-structured Interviews 

In phase 2 of the research process, semi-structured interviews were conducted as a qualitative 
and primary data collection method to validate and improve the Conceptual Frameworks I and 
II. The conceptual frameworks acted as an anchor point to orientate the participants on the 
subject matter and were revised throughout the process as new data emerged such as on the 
Weaving practices (Bryman 2012). 

The semi-structured interviews allowed for systematic preparation and execution of interview 
questions centred around the sub questions, as well as providing probes to evoke more elaborate 
and intuitive responses. Provisional planning of the interviews supported the researchers in 
identifying credible respondents behind the said sub questions as well as the number of 
interviewees required to ensure an adequate sample size. As with qualitative research, it is a 
“delicate balancing act between ensuring data saturation and at the same time not undertaking 
a deep case-orientated analysis” (Bryman 2012, 425). For the time and scope of the research a 
sample size of 10+ interviews for each sub question was seen as appropriate. 

Generic purposeful sampling was chosen to establish a strategic approach in ensuring the 
selected interviewees were relevant to the research questions (Bryman 2012). Within this 
framing the researchers aimed to provide a transdisciplinary approach through the inclusion of 
(1) academics, (2) experts who work with Weaving or NbS on a meta-level and (3) grassroot 
entrepreneurs. In doing so the inclusion criteria for participants in the semi-structured 
interviews were (1) academics with 5+ scientific papers published regarding the said sub 
question, or (2) experts with 3+ years of experience in the subject matter, and (3) grassroot 
entrepreneurs having 5+ years of working in the field.   

For sub question 1 and CF I, 9 academics and experts knowledgeable about the difference in 
barriers and enablers between urban and landscape settings were interviewed as most of the 
literature that was considered in the rapid review focused on urban settings and the findings 
needed to be validated for the landscape level. In addition, another 9 pre-existing interviews 
from grassroot entrepreneurs conducted by the BWL partner Ashoka Netherlands were 
considered as data points. For sub question 2 and CF II, 13 interviews were conducted with 
both academics who have published scientific literature surrounding the term Weaving, as well 
as experts and grassroot Weaving practitioners working in the field, to ensure a grounded 
understanding of both the term Weaving and Weaving practices. (See Table 3.2). 

Within the interview design process, clear objectives, plans, and consent forms for each sub 
question were created to ensure reliable and valid data collection. Each participant was emailed 
with an overview of the research and asked if they would like to participate. Upon verification 
the participants were provided with the interview questions and a conceptual framework as a 
means of providing a foundational and reliable starting point of the themes. All interviews were 
conducted online via Zoom over a three-month period and each sub question had a formal lead 
researcher in the team who conducted all the interviews within the sub question to ensure 
consistency of framing and questions asked. 
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Table 3.2. Overview of Semi-structured Interviews based on Sub Questions. 

Sub Question  Objective   Interviewees  

SQ 1: What are Barriers and 
Enablers for scaling NbS to 
the landscape level? 
 
(See interview questions in 
Appendix D)  

Present Conceptual Framework I to experts and 
collect their academic and field-experience-based 
feedback. Clarify if barriers and enablers to scaling 
NbS are the same at a landscape level as they have 
been identified for urban settings. Validate and 
improve CF I.  
 
(See Conceptual Framework I in Appendix A & B)  

9x NbS landscape 
experts  
 
(See interviewees in 
Appendix C)  

SQ 1: What are Barriers and 
Enablers for scaling NbS to 
the landscape level? 
 
(See interview questions in 
Appendix E)  

Transcripts were provided and one embedded 
question in larger interview for BWL specifically 
asked about barriers to NbS implementation. 

9x NbS social 
entrepreneurs 
interviewed  
by Ashoka 
 
(See interviewees in 
Appendix C)  

SQ 2: What is Weaving and 
what are Weaving practices? 
 
(See interview questions in 
Appendix D) 

Present Conceptual Framework II to experts on 
Weaving and/ or Weaving practices to receive their 
academic and in-field-experience-based feedback. 
Validate and improve CF II, comprising a working 
definition, and a list of core practices. 
 
(See Conceptual Framework II in Appendix A & B) 

13x Weaving experts 
 
(See interviewees in 
Appendix C) 

 

This research had features of a revelatory case study as it investigated parts of what the BWL 
collective does as a “phenomenon previously inaccessible to scientific investigation” (Bryman 
2012, 70). Similarly, it could also be argued that it featured elements of an exploratory case 
study as it sought to “gain initial insights into a subject not well understood” (Savin-Baden and 
Howell Major 2013, 155). However, the research design cannot, in its entirety, be described as 
a case study as its purpose was not to deliver “an intensive examination of the setting” of the 
case (i.e. BWL) or “an in-depth elucidation of it” and the case was not “the focus of interest in 
its own right” (Bryman 2012, 67–69). The objects of interest for this study were rather, 
Weaving, for which BWL is one of the uprising communities of practice, and barriers and 
enablers for scaling NbS, which BWL are aiming to address. Hence, BWL served as a practical 
anchor point and example for what is discussed in this thesis rather than a case and “object of 
interest in its own right” (Bryman 2012, 69). 

3.2.3 Data Analysis    

Once the interviews were conducted, they were transcribed using otter.ai software to produce 
viable qualitative data. After transcription, a minimum of two researchers reviewed the 
interview material to ensure unbiased analysis and interpretation of data. For the analysis and 
coding, Qualitative Content Analyses (QCAs) were performed. QCAs can be carried out in an 
inductive or deductive way (Mayring 2014; Kibiswa 2019). While the inductive way draws 
categories and themes from the data directly, the deductive way (also called ‘directed way’) 
uses pre-existing theories to build categories and themes for coding (Mayring 2014; Hsieh and 
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Shannon 2005; Kibiswa 2019). The inductive category development is also called ‘open 
coding’ in Grounded Theory according to Strauss (1987) and Strauss and Corbin (1990). 
For the interviews on sub question 1 (including interviews conducted for this study and the 
interviews conducted by Ashoka Netherlands), a Directed Qualitative Content Analysis 
(DQCA) was performed. As DQCAs are used “to test, to corroborate the pertinence of the 
theory/ies guiding the study or to extend the application of the theory/ies to contexts/ cultures 
other than those in which that/those theory/ies was/were developed” (Kibiswa 2019, 2059), the 
method was well-suited for validating barriers and enablers from the urban context for the 
landscape scale. As findings from the interviews were compared against prior findings from the 
literature, deductive category application helped to code the answers given in interviews. 
Previously established barriers and enablers as well as underlying structural conditions, 
supportive actions, and rationales served as codes in this phase (see Appendix F). The results 
of the DQCA helped to improve CF I and findings were incorporated into a new refined version 
of it (see Appendix B). 
On the transcripts for sub question 2 an inductive QCA was performed to enrich the three parts 
of CF II. Inductive category development was chosen for the qualitative interpretation as the 
topic was rarely discussed in academic literature and the first version of CF II needed further 
unguided enrichment through the experts’ insights (for codes see Appendix G). Additionally, 
deductive coding methods were used to validate, falsify, or improve already established insights 
on Weaving and Weaving practices (Appendix G). All insights from the analysis of this data 
were included in a second, more comprehensive version of CF II (see Appendix B). 

3.3 Ethical Considerations 

Ethical consideration was undertaken throughout the research process to adhere ethical 
principles as outlined by the Swedish Ethical Review Act: “respect for human dignity, human 
rights and fundamental freedom, interest in the development of new knowledge through 
research and the well being on humans shall be given priority ahead of the needs of society and 
science” (Ministry of Education 2004). No experiments or research involving threats of safety 
to participants were conducted. Additionally, a consent form was delivered to the participants 
prior to the interview process. The consent form outlined the subject matter, expected interview 
process, choice of anonymity at all points of the research, and use of data both during and after 
the research. Data was stored on a Microsoft SharePoint, hosted by Blekinge Institute of 
Technology (BTH), to ensure compliance with GDPR regulations. The research process was 
voluntary with considerations made to ensure full respect and dignity of the research participant, 
as well as clear and transparent communication to ensure no misleading information. Clearance 
from an ethics board was not deemed necessary for the purpose of this research based on the 
factors mentioned above as well as adherence with BTH data protection protocols. In addition, 
the study did not involve adolescents, vulnerable groups or sensitive topics that may have 
otherwise required a review process. 
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4 Results and Analysis 

4.1 What are Barriers and Enablers to scaling NbS to the 
landscape level? 

Despite the acknowledgement, promotion, and large-scale support for NbS as critical solutions 
to tackle the sustainability challenge holistically, they are not yet implemented on a large 
enough scale. There are several factors that hinder the uptake, scaling, and mainstreaming of 
NbS, which are referred to as ‘barriers’. Factors that support the implementation of NbS are 
called ‘enablers’. For the sake of this study, no distinction is made between the 
‘implementation’, ‘uptake’, ‘scaling’ or ‘mainstreaming’ of NbS. The following provides 
further insights into barriers and enablers. 

4.1.1 Barriers and Enablers as portrayed in the Literature 

The current literature presents several lists of barriers and enablers. Generally, more 
publications on barriers were found than on enablers. For this study, 18 articles and reports not 
older than 2016 were considered for barriers and 6 for enablers. The lists of barriers and enablers 
from the most significant publications are presented in Tables 4.1 and 4.2. No comprehensive 
list of barriers or enablers was published specifically for the landscape scale or rural settings. 
All listed publications explicitly base their findings on urban settings. Although lists of barriers 
and enablers might exist for similar related terms like ‘natural climate solutions’ or ‘ecosystem-
based adaptation‘, this study focused on the term ‘nature-based solutions’ due to time and scope 
constraints.  



 

18 

Table 4.1. Barriers to scaling NbS as portrayed in the Literature. 
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Table 4.2. Enablers for scaling NbS as portrayed in the Literature. 
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Based on the findings from the literature, expert interviews were conducted both with 
academics and practitioners to validate the list of barriers and enablers for the landscape level. 

4.1.2 Barriers as validated for the landscape level 

The following provides an overview of the seven main categories of barriers (see Figure 4.1) 
that were validated by nine interviewed experts (see Appendix C) to be relevant to the landscape 
scale. At first, it appeared as if the listed barriers co-existed next to each other. However, it 
quickly became apparent that linkages exist between the individual barriers (Sarabi et al. 2020). 
How and to which degree they are interlinked, will not be assessed in this study due to time and 
scope constraints (see Discussion section 5.1 for suggestions on further research). 

 

Figure 4.1. List of seven consolidated Barriers. 

 

1. Lack of collaboration 
Several studies have shown the vital role of multi-stakeholder collaborations for 
successful and holistic landscape restoration projects (e.g. IPBES 2019). Hence, a lack of 
collaboration between stakeholders has been identified as a key barrier and consists of 
various facets. Often highlighted is the fact that within institutions, departments work in 
very traditional, siloed structures and different silos use different languages (Müller et al. 
2022; Sarabi et al. 2020; Kabisch et al. 2016; Thorn et al. 2021). This often contradicts 
the multi-functionality of NbS and their inherent need for cross-departmental and cross-
sectoral collaboration in planning, implementation, and maintenance (Schmalzbauer 
2018). Müller et al. (2022, 59) attribute this siloed institutional approach partially to a 
“systemic failure of not fully recognizing the interconnectedness of the environmental, 
social and economic crises” (also see UNDP 2017, 9). 
Beyond a silo-mentality within institutions, Müller et al. (2022) found conflicting 
operating time frames of NbS work and critical stakeholders to be a major reason for a 
lack of collaboration. Where NbS practitioners operate in periods of decades, decision-
makers in politics, corporates, and financing institutions often operate in much shorter 
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cycles of years or months, creating a discrepancy in expectations and incompatibility for 
collaboration. And even among those who implement NbS, collaborations are rare as 
practitioners are “absorbed by their own hard work to change systems and create multiple 
benefits at the same time, dealing with a myriad of stakeholders”, leaving little time for 
inter-initiative exchange which could unlock new financing and other opportunities 
(Müller et al. 2022, 61). 
But also with regards to the general public and other stakeholders, a lack of engagement 
and commitment is pointed out as a key barrier (Müller et al. 2022; Dorst et al. 2022; 
Sarabi et al. 2020). Reasons for this appear to include (but are not limited to) a general 
lack of public awareness about NbS (Sarabi et al. 2020; McQuaid et al. 2021), a lack of 
common language and communication strategies to promote NbS (Müller et al. 2022; 
Thorn et al. 2021), an underappreciation of natural assets for social and economic 
resilience in general (Price 2021), and a fear of change (Schmalzbauer 2018). Sarabi et 
al. (2020, 3) specifically point to the lack of “trans-boundary actors skilled in speaking 
the language of different groups, and connecting stakeholders” and Müller et al. (2022, 
59) found that rising polarisation between stakeholders “prevents people from finding 
true dialogue and co-creating solutions together”. As a consequence of critical 
stakeholders not collaborating sufficiently, there is a lack of shared vision for the future 
which, in turn, becomes a barrier again for streamlining efforts towards NbS success. NbS 
social entrepreneur Respondent #26, interviewed for the Bioregional Weaving Lab’s 
Insights Report, specifically points to the “need to shift from a national approach to a 
regional based vision, to restore trust between people” (quoted in Müller et al. 2022, 59). 

2. Lack of supportive policies 
A second, often-mentioned barrier is the lack of supportive policies (e.g. Sarabi et al. 
2019; Dorst et al. 2022; Müller et al. 2022). Besides the overall lack of policies that 
promote NbS uptake, Dorst et al. (2022) and McQuaid et al. (2021) also highlight that 
extensive regional differences and inconsistencies in policies make it hard to implement 
NbS on a larger scale (nationally or even internationally). Müller et al. (2022, 60) argue 
that existing legal frameworks are often “out of touch with reality” and, therefore, stifle 
NbS uptake rather than support it. Seddon et al. (2020, 9) also mention examples like 
“rural development payment schemes, post-disaster recovery policies, [and] policies 
promoting intensive agriculture” that can clash with NbS interests. 
The literature finds several underlying structural conditions for this lack of supportive 
policies that range from a lack of political will/urgency and short-termism to power-
relations and path dependencies that drive decisions for grey (i.e. man-made/ constructed) 
infrastructure solutions over NbS (Sarabi et al. 2020; Kabisch et al. 2016; Schmalzbauer 
2018; Price 2021; Seddon et al. 2020). Seddon et al. (2020) found that cognitive factors 
like a lack of awareness of ecosystem services provided by NbS and a lack of perceived 
responsibility for climate action in public institutions foster a reluctance to change 
policies in favour of NbS. McQuaid et al. (2021) also point to the fact that there is limited 
access to policymakers for those who promote NbS to influence decision-making, while 
social entrepreneurs interviewed for the Bioregional Insights Report 2022 note that 
competing solutions often have stronger lobbying power (Respondent #26). NbS expert 
Respondent #7 supports this and argues that such power imbalances between the 
incumbent and new solutions are the key challenge that underlies almost all other barriers. 
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3. Lack of financing 
Generally, a lack of financing has been reported as a key barrier to NbS implementation 
and scaling (e.g. Sarabi et al. 2020; McQuaid et al. 2021; Thorn et al. 2021). Experts 
specify that it is in fact not an absence of available funding that is the problem, but the 
right allocation of existing money (Respondent #1; Respondent #2; Respondent #4; 
Respondent #6). Because financing can happen both through public funding and through 
private investments, there are two sides of problems that contribute to this barrier of fund 
allocation. On the public funding side, both traditional cost-performance measurement 
systems and a high-risk perception of NbS due to longer time frames and more 
uncertainties were found to favour single-purpose grey infrastructure over NbS in public 
funding decision-making (Price 2021). Interviews with entrepreneurs and experts also 
confirmed that budgets are often held by departments or ministries (like Ministry of 
Agriculture) which often do not have a direct interest in NbS while those that do (like 
Ministry of the Environment), do not have power over the money (Respondent #6; 
Respondent #24). Furthermore, maintenance costs for NbS are considered particularly 
vulnerable to budget cuts and, thus, increase the risk of NbS benefits not realising fast 
enough before funding for maintenance is stopped (Schmalzbauer 2018).  
On the private investment side, the most significant problem appears to be a misalignment 
between investors interests and NbS characteristics (McQuaid et al. 2021; Respondent 
#1; Respondent #2; Respondent #4). While investors are often looking for clearly 
measurable, predictable, and rather short-term results, NbS are still novel interventions 
needing a lot of testing, monitoring, and evaluation which increases costs and decreases 
predictability in returns (Schmalzbauer 2018). And even if successfully implemented, the 
economic, societal, and environmental impact of NbS is naturally delayed and takes long 
time frames to realise, creating inherent uncertainties (Respondent #2). Furthermore, data 
on NbS-related benefits is often limited or restricted, which makes investment decisions 
difficult (Price 2021). Müller et al. (2022) also point out that there is a lack of adequate 
financing infrastructure for large scale investments and Price (2021) notes that existing 
barriers in the enabling environment of NbS make them even less attractive to investors. 
The same applies to the fact that benefits associated with NbS can often “not be 
capitalised by any one party or organisation”, creating externalities that impact on risk 
sharing and the attractiveness of investments (Seddon et al. 2020, 8; Price 2021, 17). 
Finally, Müller et al. (2022) stress that the carbon market is not yet working for social 
innovators with NbS as compensators usually favour projects that optimise for carbon 
sequestration, instead of strengthening holistic ecosystem resilience (also emphasised by 
Respondent #8). 

4. Lack of measurement 
A lack of harmonised metrics for monetary and nonmonetary valuation as well as 
inconsistent measurement of co-benefits and design standards is another barrier that is 
described extensively in the literature and confirmed by experts (e.g. Müller et al. 2022; 
Sarabi et al. 2020; McQuaid et al. 2021; Thorn et al. 2021; Schmalzbauer 2018; Raymond 
et al. 2017 cited in Price 2021). Müller et al. (2022) point to the fact that natural capital 
and climate accounting practices are still at an early stage in their development and 
Seddon et al. (2020) emphasise that assessments often still fail to fully consider trade-
offs between ecological and socio-economic benefits. They even argue that “simple 
standardized metrics of NbS effectiveness that work across different scales, or that 
comprehensively capture the social–ecological dimensions of effectiveness, are unlikely 
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to be found” and, thus, context-specific metrics will be the only way to generate reliable 
data (Seddon et al. 2020, 7). Both Seddon et al. (2020) and Respondent #5 suggest that 
the lack of adequate measurement is due to the complexity in which NbS work and the 
interdependence of factors that constantly fluctuate over time. This was further confirmed 
by Respondent #2 who stated that “[NbS] and their implementation are inherently 
complex, considering the range of ecosystem services, their multi-functionality, and the 
trade-offs between functions, and across temporal and spatial scales. This complexity 
makes their interests, impact, and value particularly difficult to exhaustively consider and 
assess.” 

5. Lack of access to space 
While a lack of space has been mentioned several times in the literature focussed on NbS 
in urban settings (e.g. Sarabi et al. 2020; Dorst et al. 2022; Thorn et al. 2021), experts 
have clarified during the interviews that on a landscape scale, the problem rather 
manifests in ownership complexities and privatisation of land and water bodies 
(Respondent #4; Respondent #6; Thorn et al. 2021). It is, thus, more a problem of 
competing interests and demands for the land than a physical lack of space. Respondent 
#8 has also mentioned that landowners often lack the knowledge to fully understand the 
benefits of NbS and, thus, do not support their implementation. Moreover, it has been 
highlighted that ecosystem scales often exceed land ownership, administrative 
boundaries, and political authority and, therefore, increase complexity around land usage 
(Kapos et al. 2019 cited in Price 2021). 

6. Lack of knowledge 
The lack of knowledge is described two-fold. Firstly, it is stated that uncertainties remain 
about the functionality and performance of NbS (Sarabi et al. 2020; McQuaid et al. 2021; 
Schmalzbauer 2018). It is suggested that while there is a lot of theoretical appraisal of the 
potential of NbS, practical evidence for their effectiveness, resilience, and upscaling 
successes is still scarce (Sarabi et al. 2020; McQuaid et al. 2021; Schmalzbauer 2018). 
Furthermore, information about NbS and their performance is mostly scattered and 
“existing evidence is often presented in such a way that is challenging for policy and 
decision-makers as well as the general public to understand, and frequently not in a 
‘ready-to-apply’ format, or tailored to the specific local challenge” (Schmalzbauer 2018, 
10). This makes it difficult for political decision-makers to adequately evaluate and 
compare NbS to other alternatives (Price 2021). Price (2021) also points out that the 
evidence base is still too poorly consolidated to make the (business) case for NbS. 
Secondly, the knowledge is not sufficiently disseminated through educational and 
training programmes which leads to professionals being educated for traditional solutions 
but not NbS (Sarabi et al. 2020). While validating all the above as a general problem for 
NbS uptake, Respondent #5 also hypothesized during the interview that academics 
mainly publishing on the problems of NbS and practitioners mainly talking about the 
successes of NbS hints at a mismatch or gap in communication that could add another 
factor hindering NbS success. 

7. Lack of supportive mindset 
The lack of supportive mindset was repeatedly mentioned by experts and practitioners 
during the interviews. The literature supports this through a discourse pertaining to a 
deeply rooted fear of the unknowns, risk aversion, and resistance to change that hinder 
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NbS as a new type of intervention to be scaled (Sarabi et al. 2020; Kabisch et al. 2016; 
Solheim et al. 2021). Interviewees pointed out how stakeholders on all levels lacked an 
adequate understanding of the holistic ways in which nature works and named a general 
detachment from nature as a core underlying condition that leads to overall 
underappreciation of ecosystem services and overemphasis on technological solutions to 
socio-ecological problems (Respondent #4; Respondent #8). Commonly mentioned was 
also the inherent short-termism of the human mind and, thus, a lack of capacity to think 
in a visionary way (Respondent #1; Respondent #4; Respondent #8). Lastly, an observed 
lack of willingness to learn together was brought up as a key mindset that hinders NbS 
implementation and scaling (Respondent #4; Respondent #8). 

Appendix H provides further consolidated insights into underlying structural conditions that 
contribute to the seven barriers. Structural conditions are systematically embedded structures 
that cause barriers to emerge (compare Dorst et al. 2022). 

4.1.3 Enablers as validated for the landscape level 

The following list of nine enablers (Figure 4.2) has, just like the seven barriers, been validated 
for the landscape scale by the nine interviewed experts. Similarly to the barriers, it was 
suggested by all interviewees that enablers are interlinked. The linkages, however, are not the 
focus of this study (see Discussion section 5.1). 

 

 

Figure 4.2. List of nine consolidated Enablers. 
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1. Trustful co-creation with a diversity of stakeholder groups 
Synergistic partnerships among and co-creation with various stakeholder groups in 
planning, implementation, and maintenance is by far the most-mentioned enabler in the 
literature (McQuaid et al. 2021; Martin et al. 2021; Schmalzbauer 2018; Sarabi et al. 
2019; Frantzeskaki 2019; Cohen-Shacham et al. 2016, Somarakis et al. 2019 and 
WWAP/UN-Water 2018 cited in Price 2021). The rationale for this enabling factor is 
multi-faceted. Sarabi et al. (2019), for example, argue that due to the multidisciplinary 
nature of NbS vertical and horizontal cooperation is needed to generate the multitude of 
benefits and outcomes that NbS have the potential to create. The authors further highlight 
that collaboration is critical for developing a shared vision as well as common 
understanding of NbS and nature in general. When a vision for the landscape is co-created 
with a diversity of stakeholder groups, they feel more stewardship and acceptance, trust, 
and connection with the project (Sarabi et al. 2019; Schmalzbauer 2018; Somarakis et al. 
2019 cited in Price 2021). With an increase in public awareness around environmental 
and societal issues, the willingness to co-create and to legitimize efforts has risen 
(McQuaid et al. 2021).  
Critical in this part, however, is that inclusion and equity concerns need to be considered 
carefully, and open dialogue needs to be established between parties to avoid domination 
of the process by one or few powerful parties (Sarabi et al. 2019; Schmalzbauer 2018; 
Somarakis et al. 2019 and WWAP/UN-Water 2018 cited in Price 2021). Innovative and 
participatory stakeholder co-creation processes and different fora with “inclusive 
narratives of mission” are suggested for this to involve affected people as early as possible 
in the process (Martin et al. 2021; Frantzeskaki 2019, 108). An early involvement also 
helps to consider, negotiate, and calibrate the diversity of goals and priorities that exist 
among relevant stakeholders as well as identifying potential synergies and conflicts 
(Schmalzbauer 2018; Somarakis et al. 2019 cited in Price 2021). Frantzeskaki (2019, 108) 
argues that “early scepticisms, criticism, even negativity can be turned into constructive 
points for improving the design and the process of planning and co-creation of a nature-
based solution”. Similarly, Sarabi et al. (2019, 10) found that bringing in local and 
indigenous knowledge increases the likelihood of success for interventions as they 
become more “[tailored] to the local context”. Multi-stakeholder approaches are also said 
to help break path dependencies that would otherwise continue to favour known solutions 
and social learning can happen among local actors which, from a systems perspective, 
strengthens the socio-ecological resilience of a given community (Sarabi et al. 2019). 
Public-private partnerships have been found to support implementation and scaling by 
combining top-down regulation with flexibility and through complementing technical 
and financial resources (Schmalzbauer 2018; Sarabi et al. 2019). 
But not only the trustful co-creation among different stakeholder groups is important. 
Martin et al. (2021) and Schmalzbauer (2018) also argue that a polycentric governance 
structure within organisations is critical to overcome silo-structures through cross-
departmental collaborations and novel arrangements in public administration for 
example. Close collaborations with pro-NbS interest groups and champions can increase 
pressure or mobilise engagement among peers both on institutional and local community 
levels (Martin et al. 2021; Cohen-Shacham et al. 2016 cited in Price 2021). Sarabi et al. 
(2019) and Schmalzbauer (2018) explicitly highlight the critical role of transboundary 
actors that are not affiliated with any involved party but facilitate and coordinate between 
stakeholder groups. This was further emphasised by Respondent #5 who emphasised 
transboundary actors as the biggest leverage point for scaling enabling conditions. 
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2. Supportive policies and plans 
Policies and political plans have an enormous steering function and can significantly 
influence the uptake of NbS (Sarabi et al. 2019; McQuaid et al. 2021; Somarakis et al. 
2019 cited in Price 2021). Plans, acts, and legislations can empower communities to 
manage land in favour of NbS and can even enforce the usage of NbS (Sarabi et al. 2019). 
By setting and communicating international, national, regional, or local targets and plans, 
administrations send signals about the overall direction for development and incentivise 
actors to work towards those commonly agreed upon targets. Hence, a proactive and 
explicit policy steering towards NbS on all political levels can be a strong leverage point 
for NbS uptake (McQuaid et al. 2021). During the interviews for the Bioregional Weaving 
Lab Insights Report 2022, NbS entrepreneurs have also mentioned that 
debureaucratization on all governmental levels is urgently needed for NbS policies to be 
implemented efficiently and effectively (e.g. Respondent #25). 

3. Supportive financing 

The financing of NbS is closely linked to other factors such as the availability of data and 
policies. Again, several interviewees suggested that an absence of available funding is 
not the problem, but the right allocation of existing money (Respondent #1; Respondent 
#2; Respondent #4; Respondent #6). The two main streams of financing for NbS are 
public funding including economic policy instruments and private sector investments. On 
the public side, price-based economic instruments like fees for ecosystem services can 
raise funds to be invested in NbS and incentivise further investments in NbS rather than 
in traditional solutions (Droste et al. 2017; Martin et al. 2021). Fiscal instruments like the 
inclusion of ecological criteria in subsidy distribution or grants can further direct capital 
towards solutions that generate holistic benefits, like NbS (McQuaid et al. 2021; Droste 
et al. 2017). Schmalzbauer (2018) specifically emphasises the need for public-private 
partnerships as a means to channel private capital into NbS while providing securities 
through coherent and consistent policy and regulatory regime. During the expert 
interviews, Respondent #4 highlighted the importance of NbS projects acknowledging 
private sector financier’s needs and interests and Respondent #1 pleaded for more 
digitalised and democratised financing infrastructures that distribute capital to a multitude 
of different solutions. 

4. Holistic and consistent measurement 

To improve NbS implementation and make better decisions, data is needed about NbS 
effectiveness and value generation (Sarabi et al. 2019; McQuaid et al. 2021; Global 
Commission on Adaptation 2019 cited in Price 2021). Due to the inherent multi-
dimensionality of their benefits, measuring NbS is complex (Respondent #5). It requires 
nested multiscale assessment systems that consider and stack the holistic value that NbS 
create (Sarabi et al. 2019; Respondent #8). Natural capital approaches appear to be 
promising tools to help value nature’s benefits (Price 2021). For measurement systems to 
be improved and harmonised, Respondent #1 points out the importance of granting 
developers access to data from the field and Respondent #9 emphasises the need for 
external support with this as those implementing NbS are often too occupied with other 
work so that measurement and data collection naturally fall short. With that goes a need 
for measurement systems to be practical and easy to use. Beyond technical measurement 
systems, Respondent #8 also points out the need for including local people in the 
measurement and building on their knowledge. 
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5. Adequate knowledge sharing mechanisms 
As NbS are still a novel approach and high degrees of collaboration are needed for 
successful implementation and scaling, efficient knowledge sharing mechanisms are key. 
Technologies can be used to share ideas, experiences, and lessons learned across different 
regions and between different parties as well as getting feedback from critical 
stakeholders and mapping NbS issues (Sarabi et al. 2019; McQuaid et al. 2021). 
Frantzeskaki (2019, 108) even argues that NbS themselves should be designed in a way 
that “lessons for their effectiveness can be easily harvested” and replication in other 
locations becomes easier. Respondent #1 suggests giving others open access to data from 
the field once an NbS is implemented to enable collective learning.  Sarabi et al. (2019) 
highlight that increased flows of information may also encourage more investments in 
NbS. The Global Commission on Adaptation (2019 cited in Price 2021) emphasises the 
importance of increasing both the flows of scientific and indigenous knowledge, the latter 
commonly having adaptive capacity and a systems perspective deeply embedded. 
Overall, this approach helps to speed up the uptake of NbS and increases the likelihood 
of success for other projects (Respondent #1). 

6. Education of the public and professionals 
The education of the public can decrease uncertainties and doubts regarding the 
functionality of NbS and catalyse public support for their implementation and scaling 
(Sarabi et al. 2019). The authors plead for both formal (in the classroom) and informal 
education (e.g. through media) in this regard. Interviewees agree with Schmalzbauer 
(2018) that early age education plays a critical role in the overall uptake of NbS. 
Specifically, Respondent #4 emphasised the need for working with the young generation 
to shift mindsets from “man vs. nature” to “we are nature” and Respondent #1 mentioned 
the importance of cultivating trust and empathy from a young age to ease multi-
stakeholder collaborations later on. Sarabi et al. (2019) argue that not only the public 
should be educated about the NbS, also professionals need to be trained to handle both 
decision-making and practical work with NbS appropriately (Sarabi et al. 2019). More 
and more experts will be needed to plan, implement, and maintain the NbS over time 
(Respondent #2). Finally, Nesshöver et al. (2017 cited in Price 2021) state the need for 
carefully managed expectations through educating both the public and professionals 
about benefits, functionality, costs, and overall complexity of NbS. 

7. Experimental mindset 
Experimentation is not only important for iteratively finding the best strategies for NbS 
development and to learn from mistakes without significant losses (Sarabi et al. 2019). 
An experimental approach also helps to make NbS more tangible for stakeholders, 
decrease uncertainty, and de-risks the innovative solutions (Frantzeskaki 2019). 
Experiments, therefore, have the potential to invite for discussions, can alter perceptions, 
and build trust and appreciation among important parties (Sarabi et al. 2019; Frantzeskaki 
2019). Respondent #8 argues that it can give people a way to break loose from a negative 
mental spiral in face of the sustainability challenge. Combined with the right knowledge 
sharing mechanisms, an experimental mindset can facilitate innovation diffusion through, 
for example, open innovation approaches (Sarabi et al. 2019). Furthermore, an 
experimental mindset helps individuals and organisations with learning to fail and 
working with the unknown (Respondent #4). Respondent #9 highlights the importance of 
applying this experimental mindset not only to NbS as the product but also to resources, 
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rules, roles, and ways of working. For an experimental mindset to be applied, Respondent 
#7 points out the need for a safe space in which ideas are nurtured with sufficient budget 
and governance protection while still being fragile. 

8. Attractive design 
Paying attention to the aesthetical aspects of NbS is often mentioned as a critical factor 
for their successful uptake by the public (Sarabi et al. 2019; Frantzeskaki 2019). Although 
functionality being relatively more important than aesthetics on the landscape level, 
interviewees confirmed that, for example in the case of grey interventions like wind 
turbines or coastal protection measures, aesthetics mattered as well (Respondent #1; 
Respondent #4; Respondent #5). Many people visit rural areas for recreational purposes 
and do care about the aesthetics of whatever solution is being implemented (Respondent 
#1). Hence, planners carefully need to consider different perspectives while planning NbS 
implementation. 

9. Combination of green and grey infrastructure 

While mainly mentioned in the literature for NbS in urban settings (Sarabi et al. 2019; 
Martin et al. 2021), a combination of green and grey infrastructure also seems important 
on a landscape level, as supported by several expert interviewees (e.g. Respondent #4 and 
Respondent #6). Despite being less dominant in rural settings, combining existing grey 
infrastructure with natural solutions can help break path dependencies towards grey 
infrastructure options and ease the way for NbS to become more widespread. Particularly 
in the fields of water management and energy, the combination was highlighted as a 
promising enabler. 

Appendix I provides consolidated insights into the respective rationale for why the given 
enabler helps NbS to scale.  
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4.2 What is Weaving and what are Weaving practices?  

Whilst Weaving is being used in practical applications such as the BWL collective, it is a 
relatively new term in the scientific literature. Scientific articles pertaining to Weaving in the 
sustainability context were first published in 1995 by Starik et al. (1995), after which 22 articles 
were found. 12 studies were deemed relevant for this study based on their relevance to 
sustainability. None of the said articles clearly define the concept of Weaving. To build a 
common understanding around Weaving and position it in the larger sustainability context, the 
mentioned rapid literature review on Weaving and associated terms was performed and expert 
interviews with academics and practitioners were conducted. This process allowed for an 
iterative approach of reviewing, synthesising, and improving the specified term. The following 
provides insights into the findings. 

4.2.1 Weaving as portrayed in the Literature 

Knowledge weaving 

“Weaving'' is described as ‘Weaving knowledge systems’, especially in the context of ‘braiding’ 
or ‘bridging’ indigenous and scientific knowledge systems  (Cavanaugh, Saa, and Cheney 2002; 
Johnson et al. 2015; Tengö et al. 2017; Dreise and Mazursk 2018; Alexander et al. 2019; 
Hopkins et al. 2019; Malmer et al. 2020; Wilkinson et al. 2020; Henri et al. 2021; Ryder et al. 
2019). As there have been critiques on suggesting the assimilation of Indigenous Knowledge 
Systems into a dominant and overarching Western scientific paradigm, Weaving moves beyond 
the narrative of ‘integrating’, ‘incorporating’ or combining knowledge systems (Johnson et al. 
2015; Henri et al. 2021, 2). Instead of blending drops of knowledge into a uniform ocean, 
Weaving braids multiple strands of knowledge together whilst maintaining the integrity of each 
knowledge system (Kimmerer 2013; Tengö et al. 2017; Wilkinson et al. 2020; Chambers et al. 
2022). Henri et al. (2021, 2) defines ‘Weaving knowledge systems’ as “a process through which 
multiple types of knowledge are equitably brought together to enable the reciprocal exchange 
of understanding for mutual learning and application”. An example of Weaving knowledge 
systems is the Multiple Evidence Base approach (see Figure 4.3), where diverse knowledge 
systems go beyond integrating knowledge and contribute to an enriched picture that can serve 
as a legitimate starting point for further analysis and knowledge generation (Tengö et al. 2014). 
Thus, Weaving is a means to respect the integrity of each knowledge system (Tengö et al. 2017; 
Johnson et al. 2015; Tengö et al. 2014; de Moor 2015). 
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Figure 4.3. The Multiple Evidence Base approach (Tengö et al. 2014). 

 

Network Weaving 

Another type of Weaving is ‘Network Weaving’ or ‘Netweaving’ (Holley 2012; Vance-Borland 
and Holley 2011; Krebs and Holley 2006; Goldstein et al. 2018). A network weaver is a well-
connected network facilitator who is aware of the networks around them and explicitly works 
to make them healthier (Krebs and Holley 2006; Goldstein et al. 2018). Network weavers do 
this by helping people identify and strategically form mutual relationships, circulating ideas 
and practices, promoting a shared identity that provides the foundation for a common practice 
and purpose as well as serving as a catalyst for self-organising groups (Goldstein et al. 2017; 
2018). Besides netweavers, there are other concepts that describe leaders who use non-
hierarchical means to knit together human dynamics and structural realities of a network, e.g. 
transformational leadership (Goldstein et al. 2018), collaborative capacity builders (Weber and 
Khademian 2008), process catalysts and systems conveners (Wenger-Trayner and Wenger-
Trayner 2015). Network weavers also show considerable similarities to ‘Transformation 
Catalysts’, which are entities that “work catalytically with actors in a transformation system (T-
system) to enhance their collective speed and ability to address the complexity and scale 
associated with transformation” (Waddock and Waddell 2021, 169). Transformation catalysts 
are one of the latest evolutions of collaborative or participatory approaches (Waddock and 
Waddell 2021), succeeding, for example, multi-stakeholder partnerships and cross-sector 
collaborations (Waddell 2005; Selsky and Parker 2005), Global Action Networks (Waddell 
2005), catalytic alliances (Waddock and Post 1991; 1995), field catalysts (Hussein, Plummer, 
and Breen 2018), and innovation brokers or intermediaries (Klerkx, Hall, and Leeuwis 2009; 
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Klerkx, Aarts, and Leeuwis 2010). What makes Network Weaving unique is the distinct focus 
on systemic transformation, orientation to weaving together already existing and potentially 
emerging initiatives, and the use of a metaphor (Waddock and Waddell 2021). The definitions 
and distinctions of these related terms on multi-level collaboration are shown in Appendix J.

Holonic Weaving

Weaving does not only happen within, between or across networks (Goldstein et al. 2017). 
Weaving happens at various levels, within, between and across various boundaries of socio-
ecological systems (Lee and Waddock 2021). Socio-ecological systems consist of numerous 
interacting subsystems, or ‘holons’ – something that is an autonomous whole in itself, while 
being part of a larger whole (Koestler 1967; Broman and Robèrt 2017; Benne and Mang 2015; 
Fischer et al. 2015). Holons are connected in a nested hierarchy of other holons, a ‘holarchy’, 
which is a fundamental quality of the architecture of living systems (Koestler 1967; Benne and 
Mang 2015; Smitsman, Baue, and Thurm 2021). Engineers describe a holarchy as a “system of 
systems” (Maier 1998, 267), whilst ecologists call it a “panarchy” (Allen et al. 2014; Gotts 
2007; Holling 2004). Living systems depend upon connections through different levels of 
biological organisation, and these connections are always immediate and nearby, going from 
local to global: “There is an unbroken continuum from cell to organism to the larger ecosystem 
and beyond to the bioregion and on again ultimately to the whole planet” (Todd and Todd 1993, 
25). Because of the essential interdependence of holons, the health of one holon influences the 
health of the whole, as is shown in Figure 4.4 (Benne and Mang 2015). Transformation 
approaches towards sustainability often do not sufficiently link processes of change at the micro 
level to deep leverages of change in wider system structures, causing ‘spatial scale mismatches’
(Folke 2006; Pelosi, Goulard, and Balent 2010; Barnes et al. 2017; Sayles and Baggio 2017; 
Sievers-Glotzbach and Tschersich 2019). There are often spatial mismatches between social 
systems and ecological and biophysical patterns due to either low landscape or socio-ecological 
connectivity (Bodin and Tengö 2012; Bergsten, Galafassi, and Bodin 2014; Sayles and Baggio 
2017; Cumming, Cumming, and Redman 2006). The socio-ecological connectivity links the 
structure and function of networks at the landscape scale and can inform how landscape-scale 
networks can support the interdependent human wellbeing and ecological resilience (Mitchell, 
Bennett, and Gonzalez 2013; Frazier et al. 2019; Borgström 2019; Egerer and Anderson 2020). 

Figure 4.4. Holons in Body Holarchy and Nested Systems
(adapted from Benne and Mang 2015).
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4.2.2 Relation to other Leadership practices 

Similarities with other leadership practices 

Weaving is an emerging leadership practice that shows many similarities to other sustainability-
focused leadership practices such as liminal leadership, systems and systemic leadership, 
integral or regenerative leadership to only name a few (Spencer-Keyes, Luksha, and Cubista 
2020; Respondent #10; Respondent #16; Respondent #20). These practices are both 
evolutionary and developmental in their approach to shift the behavioural paradigms of 
industrial, competitive, command-and-control types of leadership, towards ones which act in 
more collaborative and co-creative manner, facilitating networks and communities to work and 
learn together (Spencer-Keyes, Luksha, and Cubista 2020; Respondent #10; Respondent #16; 
Respondent #20). Rather than approaching the challenges with a siloed and mechanistic 
mindset, leadership practices such as Weaving strategically connect diverse groups of actors in 
their pursuit to engage with the challenges at hand (Respondent #10). In doing so, they cross 
an ontological threshold in how they orientate themselves around complexity (Respondent 
#16). An overview of these leadership practices can be found in Appendix K.  

A shared Narrative that Binds People  

An emerging theme from the data was the use of Weaving as a metaphor and narrative to evoke 
“social imagination” (Respondent #17) and mobilise change (Respondent #1). Respondent #17 
shared that “the whole beauty of Weaving is that it's a metaphor. Every human can understand 
metaphors and learn from them”. Weaving practitioners often linked Weaving to recurring 
patterns of nature or life like spirals and fractals (Respondent #10; Respondent #16; Respondent 
#20). Some natural metaphors that were used to describe Weaving are “the mycelium in a forest 
ecosystem” (Respondent #10), “cultivating the social soil” (Respondent #20), “nurturing the 
roots of trustful relationships” (Respondent #20), “weaving a relational web” (Respondent #10, 
Respondent #17), “braiding sweetgrass” (Respondent #21), “braiding river streams” 
(Respondent #20), or “radiating waves of energy” (Respondent #20). Cultural metaphors that 
were used are “knitting networks”, “stitching together the broken strands” (Hawken 2021), 
“weaving a relational tapestry” or “weaving a social fabric” (Respondent #10), where individual 
threads with a diversity of colours, materials, and sizes are woven into a variety of patterns that 
together form a greater whole (Respondent #15; Respondent #21). One respondent mentioned 
that Weaving can also be described as solving a jigsaw puzzle, realizing that the puzzle pieces 
(i.e. solutions) we need are there, but need to be integrated and connected into a greater whole 
(Respondent #14). Respondent #10 said that “scientific terms like partnership brokering and 
systems innovation do not seem to touch a wide range of people while Weaving brings more 
soul and aliveness that people seem to feel attracted to and seem to identify with”. The term has 
“a certain elegance and poetry to it” (Respondent #10) and it allows for a “sense of translation” 
beyond the academic field (Respondent #12) that everyone can bring their own meaning and 
motivation to. Interviewees highlighted how the Weaving terminology unites and inspires a 
community of practice and a sense of identity, functioning as “a strange attractor” (Respondent 
#10; Respondent #13; Respondent #20). Thus, the term Weaving can be seen as a powerful 
sense making tool (de Moor 2015) that evokes an embodied narrative of connectedness to 
others, to nature and the system as a whole. The following images represent some of the 
emerging metaphors (see Figure 4.5).  
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Figure 4.5. Weaving Metaphors (From Visual Glow, Olena Panasovska, Oleksandr 
Panasovskyi, and Akriti Bhusal).

A Working Definition for ‘Weaving’ 

When asked to define Weaving, interviewees often described it as “fluid”, “amorphous”, or 
“organic” (Respondent #17; Respondent #20), emphasising that the terminology of Weaving is 
constantly evolving and that there is no single definition that works for everyone (Respondent 
#10; Respondent #14; Respondent #17; Respondent #20; Respondent #21). Whilst they found 
it difficult to specifically define Weaving, there were some recurring themes and patterns that 
surfaced during the interviews. Firstly, Weaving is seen as a set of interrelated practices or as a 
“dynamic”, “iterative”, “cyclical” or “spirally”, rather than a linear process (Respondent #15;
Respondent #16; Respondent #20). There is no step-by-step process that can be followed, as 
Weaving is highly context-dependent, and requires “continual pivoting and adaptation” 
depending on everchanging local needs (Respondent #20). Secondly, Weaving involves 
cultivating meaningful relationships for synergistic purposes (Respondent #10; Respondent 
#15; Respondent #16; Respondent #20). Thirdly, in accordance with a holarchy, Weaving
happens within, between and across different scales of socio-ecological systems (Respondent 
#10; Respondent #15; Respondent #20). These themes led to the formation of the following 
working definition: “Weaving is the practice of cultivating meaningful relationships within, 
between and across socio-ecological systems for synergistic purposes”.
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‘Weaving’ as used in the example of BWL 

In the context of BWL, a bioregion is a holon: a whole in itself, while being part of a greater 
whole (most notably planet Earth). The bioregional holon consists of local holons of 
interconnected communities, which subsequently consist of interconnected holons of 
individuals. Weaving happens in accordance with this holarchy; complex interaction happens 
within, between and across the boundaries of 
subsystems, both vertically and horizontally. 
Horizontal Weaving is the interaction on the 
same level of the hierarchy, i.e the interaction 
between different bioregions, communities or 
individuals. Vertical Weaving is the 
interaction from one hierarchy to the other, i.e 
from individual to community, from 
community to bioregion, from bioregion to 
community, or from community to the 
individual (see Figure 4.6).  

 

 

According to the BWL collective, Weaving is an emerging leadership practice aimed at 
creating thriving communities, continuously aligning, learning, and collaborating toward a 
shared purpose (Müller et al. 2022). The Weaving Lab, the main contributor to the concept 
of Weaving within BWL, defines it as “the practice of interconnecting people, projects and 
places in synergistic and purposeful ways” (The Weaving Lab n.d.). The BWL collective 
distinguishes the concept of Weaving into three dimensions (see Figure 4.7). 

 

Figure 4.7. Nested dimensions of the concept of Weaving. 

A “weaver” holds certain leadership capacities that allow them to facilitate and “hold the 
space for the practice of Weaving” (Respondent #15). These Weaving capacities can be 
clustered into four key dimensions: (1) connecting people to each other and to a shared 
purpose, (2) fostering collaborations for systemic impact, (3) facilitating collective learning, 
iteration, and evolution, and (4) embodying universal wellbeing (Müller et al. 2022). Weaving 
is then conducted by the weaver who performs certain Weaving practices. Lastly the BWL 
are seen as a container to “hold the space” in which the weaver and the Weaving practices are 
held and can flourish (Respondent #15; Respondent #16). 

Figure 4.6. Weaving Holarchy in BWLs. 
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4.2.3 Weaving practices  

Weaving practices were a prominent theme that emerged through the interview process, 
prompting the researchers to further develop Conceptual Framework II with an additional 
literature review and expert interviews. The Weaving practices refer to the activities or actions 
that weavers do, which together have the potential of bringing about systemic change towards 
sustainability. Thus, they are all interrelated and interdependent and cannot be seen in isolation 
(Figure 4.8). 

 

 

Figure 4.8. Five interrelated Weaving Practices. 

 

1. Helping systems see and sense themselves 

Weavers initiate and support systems to see and sense themselves. This implies that they 
help people see themselves as part of a larger system in order to better understand the 
dynamics of these complex socio-ecological systems (Respondent #10; Respondent 
#15; Respondent #16; Waddock and Waddell 2021). Through this systems perspective, 
weavers allow actors to better understand their own role in catalysing systems change 
and the identification of potential leverage points that can lead to large-scale and 
fundamental changes (Lee and Waddock 2021; Respondent #10; Respondent #15; 
Respondent #16; Respondent #20; Respondent #21). Seeing and sensing systems can be 
done informally, for example, through facilitating dialogues with key stakeholders 
(Waddock and Waddell 2021). A more structured and rigorous approach is also possible 
through participatory mapping processes with tools such as systems mapping, data 
analysis and visualizing, network mapping, and social network analysis (de Moor 2018; 
Waddock and Waddell 2021; Krebs and Holley 2006; Respondent #18).  
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2. Cultivating trust-based relationships 

Weavers shed light on the potential for synergy and actively cultivate trust-based 
relationships. When weavers help people become more aware of the systems around 
them, they enable them to better see the potential of mutual benefit within those systems 
(Vance-Borland and Holley 2011). A weaver strategically ‘illuminates’ this potential 
for synergy to the wider system, so that a mutualistic relationship between key actors 
can organically arise or be strengthened (Respondent #10; Respondent #19; Vance-
Borland and Holley 2011; Krebs and Holley 2006; Waddock and Waddell 2021; Holley 
2012). Additionally, weavers actively create the conditions for fostering deep and 
meaningful relationships. For example, they facilitate generative dialogues and deep 
listening practices as well as sensing into what wants to emerge (Respondent #12; 
Respondent #15; Respondent #16; Respondent #19; Respondent #20; Spencer-Keyes, 
Luksha, and Cubista 2020). Weavers specifically focus on cultivating relationships 
based on trust, as trust is the foundation for creating thriving networks and sustaining 
socio-ecological systems (Respondent #10; Respondent #12; Respondent #20; 
Ehrlichman, Sawyer, and Spence 2018; Röbke 2020; Missimer, Robèrt, and Broman 
2017). Cultivating trust-based relationships is something deeply human and cannot be 
mechanised (Respondent #13; Respondent #15). Like Wheatley (1999, 145) said: “If 
we are interested in effecting change, it is crucial to remember that we are working 
within webs of relations, not with machines”. 

3. Aligning on a shared purpose and vision 

Weavers help people align and connect to a shared purpose and vision. This alignment 
provides the foundation for a common practice and a shared understanding (Goldstein 
et al. 2017; Respondent #21). Weavers help bring initiatives into alignment, for 
example, by co-creating or collaboratively uncovering a shared intention, aspiration, 
identity, purpose, vision, narrative or set of values (Meadows 1999; Goldstein et al. 
2017; Waddock and Waddell 2021; Röbke 2020; Respondent #19; Respondent #20; 
Respondent #21). Moreover, weavers help communicate the shared visions through 
crafting, articulating, and framing these visions in powerful narratives, stories, images, 
and other symbols (Klerkx, Aarts, and Leeuwis 2010; Waddock and Waddell 2021). 
Frequently mentioned purposes revolved around universal wellbeing, the regeneration 
of life, a story of love, the evolution of complex systems, or co-creating thriving 
communities and ecosystems (Respondent #10; Respondent #20; Respondent #21).  

4. Fostering experimental action 

Weavers foster experimental action for collective impact. Weavers create “safe” and 
“brave spaces” for others that encourage rapid experimentation and invite questioning, 
exploring, and analysing assumptions (Respondent #14; Respondent #15; Waddock and 
Waddell 2021; Goldstein et al. 2018). Weavers specifically foster experimental actions 
that could bring about large-scale and fundamental change, as opposed to incremental 
or fragmented approaches (Lee and Waddock 2021; Respondent #20). This requires 
nurturing “courage”, “action-confidence”, and a “sense of agency” (Respondent #14; 
Respondent #15; Respondent #17; Röbke 2020). An example of fostering 
experimentation is using ‘rapid prototyping’ with a design-thinking logic to facilitate 
quick action-learning cycles (Waddock and Waddell 2021). Weavers also experiment 
with different approaches or methods for relationship building or collaboration methods, 
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realising every process is highly context dependent and requires continuous adaptation 
and iteration (Goldstein et al. 2017; Respondent #20). Besides fostering experimental 
action, weavers foster collaborative actions, for example through interconnecting 
already existing projects to create mutually reinforcing outcomes (Respondent #10; 
Respondent #20). Even though weavers generally catalyse innovation, they also have 
an openness to using what already exists (Respondent #20). 

5. Facilitating collective (un)learning  

Weavers facilitate collective learning and unlearning. They continually share and make 
sense of what has been learned from the experiments to the wider system, to support 
collective learning and conscious evolution (Waddock and Waddell 2021; Röbke 2020; 
Respondent #20). Weavers are aware of the information, knowledge, and ideas that are 
already present in the system, and subsequently open, aggregate, and direct these flows 
of information to the right places at the right time (Waddock and Waddell 2021; 
Goldstein, Smith, and Ryan 2021; Goldstein et al. 2018; Respondent #16; Respondent 
#18; Respondent #20). Weavers can have a curatorial role, enabling people to navigate 
complexity and information overload more effectively (Kampelmann, Kaethler, and 
Hill 2018). Sharing knowledge, information or ideas can be done in numerous ways, for 
example through storytelling, arts, events or digital community platforms (Respondent 
#10; Respondent #11; Respondent #14; Respondent #17). Besides opening and directing 
the flow of information, weavers help co-produce new knowledge (Chambers et al. 
2021). Weavers, for example, help diverse knowledge systems collaboratively mobilise, 
translate, negotiate, synthesise, and apply multiple types of knowledge to create a shared 
and coherent understanding (Tengö et al. 2017; Respondent #10; Respondent #20). This 
does not only involve learning, but also unlearning, as weaving knowledge often 
requires “a softening of the ego” or a “beginners mind” of the people involved, enabling 
them to let go of preconceived ideas or models and being more open to the collective 
possibility (Respondent #10; Respondent #14; Respondent #15; Respondent #16; 
Respondent #20). 
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5 Discussion 

The data collection phase resulted in rich results and findings for both sub questions as 
presented above. In the following chapter, these results will be discussed and placed in the 
wider context of society’s transition towards sustainability. 

5.1 Discussion on barriers and enablers to scaling NbS 

If the world wants to move towards sustainable development, solutions to complex problems 
need to be built with nature and cannot rely solely on technical solutions. Especially in 
landscape and ecosystem regeneration, which are utterly complex, solutions are needed that 
match the complexity of the problem they are aiming to solve. The human intellect will likely 
not suffice to restore complex water cycles, food webs or soil fertility to name only a few. 
Beyond providing a systemic approach, nature-based solutions have the potential to change 
mindsets about what is defined as success for a desired future as people practically see and get 
involved in the design of future-fit solutions. Donella Meadows (1999) famously identified 
shifting mindsets as one of the most effective leverage points to intervene in a system. 
Particularly as used in BWLs, NbS can be used to shift current human-nature paradigms 
towards an understanding that “We are Nature” which is strategically critical to advancing 
towards planetary regeneration. Nature-based solutions, however, can only unfold sufficient 
potential for regeneration if they are scaled to the landscape level. In urban settings, NbS are 
often implemented as stand-alone and fragmented interventions that provide co-benefits locally 
and contribute to adaptation (e.g. cooling in busy streets and flood prevention) rather than 
regeneration. Increasing the scale and complexity to the landscape or bioregional level allows 
for more holistic co-benefits as NbS are integrated in natural ecosystems and they become more 
interconnected. This way, large carbon sinks and biodiversity hubs can emerge which are not 
possible in small-scale, fragmented urban settings. 

While NbS on the landscape level have a significant potential to help mankind strategically 
overcome sustainability issues, human systems and constructs like legislations and power 
structures inhibit these high-potential solutions from being implemented widely. To name only 
one example, several barriers (e.g. a lack of collaboration, supportive policies, public financing, 
and access to space) on the landscape level are fostered by the man-made fragmentation of 
responsibilities in public administrations as depicted in Figure 5.1. Herrick et al. (2019, 126) 
highlight that “[c]onventional planning and policy decisions for natural resources in different 
parts of a landscape are siloed in different ministries and discussed with different stakeholders. 
Yet critical ecosystem services, such as water flow and storage, movement of pollinators and 
wild plant species do not respect these artificial boundaries, nor do many degradation processes, 
such as soil erosion, nor economic and social flows and interactions.”  
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Figure 5.1. Fragmentation of Responsibility on the Landscape Scale (Herrick et al. 2019). 

 

The findings of this research confirm that, with current barriers (like the fragmentation of 
responsibility) so structurally rooted and deeply interwoven, the global society is realistically 
still far from a more sustainable trajectory, let alone reaching sustainability as defined by the 
eight Sustainability Principles (Broman and Robèrt 2017). The complexity of NbS as a tool is 
an underlying issue that has been mentioned again and again causing many of the barriers. At 
the same time, it has been portrayed as the beauty of NbS that inherently provides a more 
holistic view and forces those implementing them to think in interconnected systems. 

‘Lacking alignment’ and ‘no shared vision among key stakeholders’ have emerged as an 
underlying theme with many ripple effects on other identified barriers. The lack of supportive 
policies, financing, measurement, and access to space, for example, can in part be attributed to 
this lack of shared vision and alignment. Hence, bringing relevant parties together seems to be 
a powerful leverage point to tackle underlying conditions for other barriers that appear more 
like symptoms. Similarly, power imbalances have been pointed out as an overarching barrier 
and fundamental structural condition that hinders the implementation of pro-NbS policies and 
supportive financing structures as well as holistic measurement and adequate knowledge 
dissemination. Building trust and safe spaces for new ideas have been emphasised as underlying 
enablers that can counteract several structural conditions that underpin important barriers. 

Overall, the identified barriers and enablers can be clustered into those that describe what is 
lacking or needs to be created and those indicating how the work needs to be done (see Table 
5.1).  
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Table 5.1. WHAT- and HOW-Barriers and Enablers to scaling NbS to the landscape level. 

WHAT HOW 

Barriers Enablers Barriers Enablers 

● Lack of supportive 
policies 

● Lack of financing 
● Lack of measurement 
● Lack of access to 

space 
● Lack of knowledge 

● Supportive policies 
● Supportive financing 
● Holistic and 

consistent 
measurement 

● Education of the 
public and 
professionals 

● Attractive design 

● Lack of collaboration 
● Lack of supportive 

mindset 

● Trustful co-creation 
with a diversity of 
stakeholder groups 

● Adequate knowledge 
sharing mechanisms 

● Experimental mindset 
● Combination of green 

and grey 
infrastructure 

 

Controversially discussed by experts were the barrier, lack of access to space and the enablers, 
attractive design and combination of green and grey infrastructure. All of which were at first 
glance mainly attributed to urban spaces as opposed to the landscape level. Several interviewees 
(Respondent #1; Respondent #3; Respondent #4; Respondent #5; Respondent #6), however, 
presented strong arguments for why those should also be included when referring to the 
landscape level (see explanation of barriers and enablers in sections 4.1.2 and 4.1.3). 

While the researchers acknowledge that the identification of barriers and enablers for scaling 
NbS is much less complicated than overcoming barriers or applying enablers in practice, they 
would like to emphasise the importance of illuminating problem areas as a means to grow 
awareness and build knowledge that is necessary to intentionally and strategically address 
problems. With more knowledge being built on barriers and enablers, available energy and 
other resources can be allocated in much more directed and effective ways. On this note, further 
research is recommended in several areas. 

Firstly, fundamental structural differences between urban and landscape settings should be 
assessed again to then compare barriers and enablers based on those differences. Such 
differences could include but are not limited to differences in institutional structures (e.g. 
authorities and land ownership), social structures (e.g. relevant stakeholders and expectations), 
and physical settings (e.g. complexity of geography and ecology). More thorough analyses 
should validate the established lists of barriers and enablers for both their existence and quality 
in the given surrounding (urban vs. landscape). Interviewees, for example, pointed out that 
while ‘knowledge uncertainties’ exist in both urban and landscape settings, the quality of these 
uncertainties can be vastly different (Respondent #3). 

Secondly, the fact that barriers and enablers are generally highly interrelated and some of them 
very context-dependent has been established in the literature (e.g. Sarabi et al. 2020), confirmed 
by all interviewed experts, and is exemplified in Figure 5.1. However, there are differences in 
the strength of the respective connections (Sarabi et al. 2020) and barriers like a lack of 
knowledge or a lack of measurement appear to be less context-dependent than others like a lack 
of supportive policies or a lack of financing (Respondent #2). Due to scope and time constraints, 
this matter was not explored further in the present research and leaves a gap for future studies 
to investigate the degrees of context-dependency and interrelation for each barrier and enabler. 
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While this research does explicitly not suggest any hierarchy of the barriers and enablers in a 
general context, potential priority-assessments for respective local contexts could be useful to 
make the generic list more actionable in a given location. 

Thirdly, while lists of barriers and enablers are important, they often only highlight symptoms 
of problems that are rooted more deeply. The underlying structural conditions for barriers and 
concrete supportive actions for enablers are the real leverage points for systemic change. Hence, 
more research should be conducted on these layers that underlie the broad list of seven barriers 
and nine enablers (see Appendix B for the layers). 

Additionally, action or transdisciplinary research should be conducted to scientifically support 
practitioners in overcoming identified barriers. Studies on cases like the BWL collective, once 
the labs are more established, can help to extract scientific knowledge from practical learnings 
and insights in a specific setting to make them accessible and applicable to a broader audience. 

Finally, the relationship between the barriers and the enablers side should be the focus of further 
research. There seems to be an apparent overlap between barriers and enablers which, in some 
cases might suggest that they are two sides of the same coin. Further research is required to 
understand whether enablers simply solve for the barriers or if some enablers advance NbS 
uptake without necessarily addressing any barrier directly. 

5.2 Discussion on Weaving and Weaving practices  

This research tried to craft a practical working definition for Weaving, which remains a work 
in progress and requires further investments of time and energy from a diversity of stakeholders. 
As Weaving was found to be an emerging concept, practitioners seemed to favour not to box 
the term by a specific definition and leave it open as a living term that evolves with time and 
the progression of the practice (Respondent #17). However, not defining Weaving in clear terms 
might be an unrecognised obstacle that hinders practitioners from aligning on a shared vision 
that makes their efforts more coherent and effective. Thereby the working definition of Weaving 
as a “practice of cultivating meaningful relationships, within, between and across socio-
ecological systems for synergistic purposes” can hopefully serve as a practical steppingstone to 
create more alignment around the concept and spur further evolution of the practice in different 
contexts. The process of defining Weaving and “naming” it as an important new approach to 
leading in complexity can help connect weavers into a nourishing community of practice that, 
together, can illuminate seeds of a more sustainable system (depicted by the parabola opened 
upwards in Figure 5.2) while gracefully hospicing the old, unsustainable system (depicted by 
the parabola opened downwards in Figure 5.2) (Wheatley and Frieze 2006; Respondent #20). 
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Figure 5.2. The Berkana Two Loops Model (Bond 2017, based on Wheatley and Frieze 2006).

Weaving happens in accordance with a nested holarchy, linking local systems up to the global 
and vice versa, through both horizontal and vertical interactions. Weaving can, for example, 
help establish vertical connections between grassroots actors and policymakers, which are often 
missing (Respondent #20). Holonic Weaving practices that link different scales can also help 
overcome spatial scale mismatches, e.g. through aligning governance with the local culture and 
ecological and biophysical patterns of a place. Furthermore, whilst Weaving has the potential 
to improve the ‘landscape’ or ‘socio-ecological connectivity’, Weaving practices often focus on 
improving social connectivity (e.g. through communication, collaboration, and knowledge 
exchange). Besides a social awareness, a sense of place is vital, as this fosters people’s 
connection to land and culture that can trigger a collective sense of responsibility, action and 
hope (Masterson et al. 2019; Mehmood et al. 2019; Ruggeri 2020; Ferwerda 2016; Dudley et 
al. 2021). To not look at connectivity with a siloed approach, more attention should be placed 
on integrating ecological and social connectivity, and thus focusing on the socio-ecological 
interactions through a place-based approach.

Weaving as an emerging leadership practice holds many similarities to a growing field of other 
leadership paradigms aiming to shift from mechanical and linear means of working to ones that 
are responsive to the changing conditions of its environment. Instead of using a command-and-
control approach, these leadership practices aim to sense into the systems and respond not to a 
symptom, but rather the underlying structural conditions that hold the system in place. They 
help to move away from the siloed and fragmented approaches of the past to ones in which they 
cohere change-making efforts and foster the conditions for innovation and experimentation. By 
doing so, they strategically build resilience and cultivate an adaptive responsiveness in the 
system that is better equipped to address the complex challenges of the 21st century. 

Whilst not yet distinguished as a unique leadership practice, one distinctive characteristic of 
Weaving is its focus on cultivating relationships between actors, within and across systems. 
Weaving can be viewed as an umbrella term for other relational leadership practices 
(Respondent #20; Kinder et al. 2021). Relational approaches like Weaving allow for more 
holistic and dynamic analyses of human-nature connectedness and can generate sustainability 
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interventions that nurture relationships in place and practice (West et al. 2020; Goodchild and 
Li 2021). Whereas the emergence of relational practices is relatively new to sustainability 
science, the Weaving experts indicated that it was a skill set that must be cultivated within a 
weaver (Respondent #15). The skills were specifically classified as capacities of a weaver that 
enabled them to conduct the Weaving practices. Such capacities were centred around weavers’ 
abilities to practice deep listening, nurture meaningful relationships, and connect to themselves 
as well as others. As Respondent #14 pointed out “if you do the Weaving practices without the 
Weaving capacities it is merely transactional”. This leads to the understanding that by building 
upon the Weaving capacities that are deeply related to relational aspects to oneself and others, 
a weaver is able to bridge the gap between the knowledge of a practice and the value-based 
embodiment of it.  

Another seemingly distinct characteristic of Weaving is its power for sense- and meaning 
making. Metaphors such as Weaving can profoundly influence how we conceptualise and act 
on important societal issues (Thibodeau and Boroditsky 2011; de Moor 2015; Copeland and de 
Moor 2018) helping to simplify and grasp the interconnected nature of the complex evolving 
systems (Respondent #13). As a metaphor, Weaving holds a distinctive allure to evoke social 
imagination and mobilise change. In a time of fragmentation, Weaving can provide a "return on 
inspiration, return on hope and trust in the system" (Respondent #14). Weaving evokes a sense 
of unification and embodies a tapestry of how we see ourselves intertwined in the systems rather 
than apart. The Weaving metaphors embody the “story of interbeing” by acknowledging our 
relational nature and fundamental interdependence with all of life, which are often used in 
indigenous cultures (Nhat Hanh 1988, 3; Wahl 2016; Eisenstein 2013, 15; Respondent #20). 
Acting to connect people more deeply to themselves, each other, nature, and to a shared 
purpose. Some practitioners mentioned the need for simple language (non-academic and non-
jargon) to connect with people on the ground like farmers and local entrepreneurs to engage 
them in co-creating visions and solutions for their communities. It should be noted that this 
research was mainly conducted with experts and practitioners who are actively using the term. 
It remains unknown whether the Weaving narrative or metaphor would also resonate outside of 
the BWL context.   

In cultivating the shift towards sustainable development, five key Weaving practices were 
identified as important and synthesised into a coherent framework that portrays how they are 
interrelated and interdependent (e.g. fostering experimental action cannot be achieved without 
cultivating trust-based relationships, making sense of the relevant system and alignment on a 
shared purpose). The process of Weaving is not linear, nor is it bounded by specific frameworks 
like Theory U (Respondent #15; Respondent #20). Instead, different frameworks and processes 
are woven together into a tapestry of different methods, depending on the context and local 
needs. This emergent and organic approach makes Weaving more intuitive and flexible than 
rigid approaches, where Weaving practitioners are continually sensing into what the system 
needs (Respondent #16). Practitioners also stressed that these practices cannot all be put on one 
person, as this would be unrealistic or could lead to burnout (Respondent #10; Respondent #14). 
This is not only due to the magnitude and complexity of the work but also to the skills and 
capacities it requires.  

Weaving has the potential to increase the adaptive capacity of social systems, as the Weaving 
practices align well with the essential aspects of social sustainability. As mentioned in the 
introduction, the essential aspects of complex adaptive social systems that need to be sustained 
for people to meet their needs are trust, common meaning, diversity, capacity for learning, and 
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capacity for self-organisation (Missimer, Robèrt, and Broman 2017).  The Weaving practices 
of cultivating trust-based relationships, aligning on a common purpose or vision, facilitating 
collective (un)learning, and fostering experimental action directly address the essential societal 
needs for trust, common meaning, and the capacity for learning and self-organisation. Whilst 
the Weaving practices do not link directly to diversity as a core aspect of adaptive capacity, 
diversity is somewhat represented in facilitating collective (un)learning, through weaving 
together diverse knowledge systems. One could, however, suggest that diversity should be 
placed at the forefront of Weaving practices, as diverse and inclusive collaborations are key for 
fostering sustainability transformations (Abson et al. 2017; Baumgärtner et al. 2008; Clark and 
Dickson 2003; Hadorn et al. 2006; Robert W. Kates 2011; Lang et al. 2012; Martens 2007). 
One respondent noted that “if we do not continuously bring new perspectives and voices into 
our networks, we risk creating echo chambers and bubbles” (Respondent #10). Nevertheless, 
whilst diversity can be embedded more into the practices, the Weaving practices as a whole 
have the potential to increase the adaptive capacity and resilience of social systems through 
their interconnected and interwoven approach to the complex challenges.  

Further research is recommended in several areas. First of all, whilst Weaving has the potential 
to link social and ecological networks and thus reduce spatial-scale mismatch, further research 
is required to validate this. For BWL, for example, performing a multilevel social–ecological 
network analysis (SENA) or analysing the social-ecological connectivity is recommended, to 
better understand if and how Weaving can reduce spatial-scale mismatch within interdependent 
socio-ecological systems at the landscape level. This implies to not only focus on social 
connectivity, but on the integration of ecological and social connectivity and the power of place. 

Furthermore, the importance of Weaving capacities became apparent throughout the interviews 
as participants shared a sense of agency and need to cultivate one's inner conditions to hold the 
changing dynamics of the 21st century. The capacities were outside of the research scope and, 
thus, not investigated further. However, the researchers acknowledge the need to develop these 
capacities and cultivate a sense of agency, well-being, and confidence to truly foster systemic 
change. It is suggested that future research could investigate how to effectively develop or link 
these Weaving capacities with current actors in the field, e.g. the Inner Development Goals 
(Reams et al. 2021) or interpersonal skills (Ayers, Missimer, and Bryant 2022). 

Thirdly, as some practitioners mentioned the need for simple language, we recommend each 
community of practice that uses the term Weaving, like BWL, to investigate what language and 
metaphors work and for whom. This would allow a unique and attuned perspective to the local 
context and culture. Staying away from academic jargon can help to connect with people on the 
ground like farmers and local entrepreneurs to engage them in co-creating visions and solutions 
for their communities. 

Finally, the data for this study on Weaving, whether from the literature or the interviewees, is 
mostly based on the European context. Ideally, a diversity of cultures would have been 
considered so that findings were more applicable to different contexts. Future research is 
required to explore if leadership styles similar to Weaving are being practiced in other parts of 
the world too and what the contexts and outcomes are. 
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5.3 Discussion on the intersection of barriers and 
enablers to scaling NbS and the practice of Weaving 

While the practice of Weaving is an emerging facet of leading in complexity and illustrates how 
the sustainability challenge can be tackled, nature-based solutions can be considered one part 
of what needs to be done to combat the current crises. The core question of this research was, 
therefore, how Weaving practices could foster the conditions for scaling NbS to the landscape-
level. In the hope of answering this question, the initial research methodology sought to let NbS 
weavers map where the distilled Weaving practices could address identified barriers and 
enablers. This approach turned out to be too complex for the setting of this study. Because the 
process required too much prior knowledge about the two newly created frameworks to be 
executed externally, the researchers attempted the mapping themselves. The complete result of 
which can be found in Appendix L. Several points could be identified where Weaving, as 
defined by the five practices, has the potential to address barriers or create enabling conditions 
for scaling NbS to the landscape level. Because the mapping was done by the researchers, the 
following has not been validated with practical examples and case studies yet. However, first 
indications can be made about potential leverage points through logical reasoning in the 
researchers’ perspective. 

It is likely that Weaving practices will only indirectly affect the ‘what barriers’ but have the 
potential to directly influence the ‘how barriers’ (see Table 5.1). Among the most obvious is 
the potential for overcoming the lack of collaboration which Weaving can address with the 
practice of cultivating trust-based relationships to break silos within and bridging gaps between 
different organisations that are critical for NbS implementation on the landscape scale. Weavers 
can function as intermediary or trans-boundary actors that are not affiliated with any involved 
party but have the potential to cohere and convene different groups by speaking their different 
languages. Especially considering the fast pace in which the concepts and language around NbS 
evolve, weavers can play a critical role in linking the parts that might otherwise develop into 
entirely different directions and create a common language. An increase in collaboration among 
NbS-critical stakeholders can also be supported by the practice of helping systems see and sense 
themselves. For example, this practice helps stakeholders to understand the interconnectedness 
of the environmental, social, and economic crises, as well as their own agency in the crises. A 
lack of such awareness and understanding has been reported as a key underlying structure that 
fosters a lack of collaboration (see UNDP 2017, 9). The practice of aligning on a shared vision 
and purpose could help bridge the gap between different operating timeframes that practitioners 
and policymakers or financiers, for example, were found to have. Similarly, it has the potential 
to help the public (i.e. the local community in the case of BWL) to create a shared vision for 
the landscape that is to be transformed and, hence, strengthen feelings of stewardship, 
connection, trust, and acceptance which are critical to mediating conflicting interests and 
creating a common goal. Finally, the practice of facilitating collective (un)learning has the 
potential to ensure that local and indigenous knowledge systems are as much considered as 
other types of knowledge, which helps to tailor the NbS implementation to the given local 
context and, thus, increases likelihood of success. Besides establishing a shared language, 
facilitating the dissemination of knowledge, can also contribute to raising overall awareness 
about NbS which, in turn, fosters citizen engagement and secures a social license to operate. 

Overall, the facilitation of connection and knowledge exchange between and across holonic 
structures can help stakeholders engage in collaboration where time and capacity constraints 
make it difficult to engage when no external facilitation is provided. In the example of BWL, 



 

46 

this can take the shape of connecting individual NbS social entrepreneurs among themselves to 
exchange best-practices on the implementation (horizontal connection) or connecting social 
entrepreneurs to policymakers, for example, to lobby for better regulatory conditions across 
governance scales (vertical connection). 

By potentially addressing the collaboration aspect of NbS implementation on the landscape 
level directly, Weaving also has the potential to indirectly address ‘what barriers’ like lack of 
supportive policies, lack of financing or lack of access to space. These are all areas in which 
systems change and mindset shifts are needed to support the scaling of NbS. Weaving might 
have the potential to facilitate these systems changes and mindset shifts by directly helping to 
overcome a lack of collaboration as one example. Through the practice of helping systems see 
and sense themselves, for example, Weaving could help overcome the lack of perceived 
responsibility to collaborate with NbS practitioners that was found to be present in critical 
ministries or departments and continues to hinder effective NbS implementation on the 
landscape scale. Trust-based relationships between NbS practitioners and policymakers that 
weavers could cultivate might help create collaboration and, through that, overcome the issue 
of traditional solutions having powerful lobby groups that influence policy decision-making in 
their favour, often opposing the needs of NbS. To create supportive financing, the practice of 
aligning on a shared vision and purpose between the collaborating parties might address a 
misalignment of investment interests and facilitating collective (un)learning could increase the 
open flow of information needed to make good investment decisions in NbS. As established in 
the Results section 4.1.2, a lack of access to space is rather a problem of ownership and 
authority complexities than an actual lack of land. Since Weaving happens holonically and 
connections are built across levels (irrespective of man-made borders), it has the potential to 
address the challenges that come with working across municipalities, counties, and even nation-
states for large-scale NbS implementation. These are some examples of barriers which Weaving 
might address indirectly, given the complexity of both barriers and enablers as well as Weaving 
as a concept, more indirect touchpoints might be possible and require further research. 

While the enabler ‘trustful co-creation with a diversity of stakeholder groups’ corresponds to 
what was said above, other ‘how conditions’ that could be addressed by Weaving are the enabler 
‘experimental mindset’ and the barrier ‘lack of supportive mindset’. By fostering experimental 
action, weavers can help communities try, test, and learn about the best strategies for locally 
implementing NbS in safe incubation space without risking significant losses in case of failure. 
Supporting people to approach NbS implementation with experimental action also allows for 
dealing with the uncertainty around them and can change perceptions of new interventions like 
NbS as outlined in section 4.1.3 on experimental mindset. When applying the experimental 
mindset not just to NbS as a product but also to resources, rules, and roles (as Respondent #9 
mentioned), this Weaving practice could help change the fundamental structures of the system 
(e.g. policy-making and financing). Specifically in the example of BWL, the practice of helping 
systems see and sense themselves could contribute to a fundamental shift from the paradigm of 
human-nature detachment, which has been reported as a key barrier for pro-NbS policy change 
for example, to what the BWL collective calls a paradigm of “We Are Nature”. 

Broadly speaking, the practice of cultivating trust-based relationships stood out in the mapping 
(see Appendix M) as one of the most dominant practices for helping NbS scale. This suggests 
that the strength of the relationships within a system, indicated by level of trust and 
trustworthiness, for example (Missimer, Robèrt, and Broman 2017), may be one of the most 
important success-factors for endeavours of implementing novel and complex solutions like 
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NbS. Additionally, Weaving practices mapped onto the barriers showed a continuous theme of 
three specific practices being featured on several of the barriers. The Weaving practices of 
aligning on shared purpose and vision, helping systems see and sense themselves and 
facilitating collective (un)learning could all be mapped to the barriers of lack of supportive 
policies, lack of supportive mindset, lack of collaboration and lack of knowledge. Suggesting 
that in order to shift the system from its current paradigm and ways of working, a systems 
perspective with an aligned vision and collective knowledge dissemination could weave 
together the currently fragmented approach to scaling NbS. 

During the mapping process itself, however, it soon became clear that a linear one-to-one 
mapping of Weaving practices on all barriers and enablers with the guiding question “Can this 
barrier/enabler be addressed by any of the five Weaving practices?” would not do justice to the 
complex and interconnected nature of both sides. Initially, the mapping exercise aimed to 
develop a linear and practical application of how Weaving practices could foster the conditions 
for scaling NbS. In doing so, the researchers intended to develop a framework that would help 
organisations like BWL who are using Weaving, to identify and overcome the gaps in their 
current work of scaling NbS to landscape level. However, beyond the above-mentioned first 
indications of potential touchpoints, the researchers acknowledge that complex and 
interconnected problems require complex and interconnected solutions, and a linear one-to-one 
mapping would not solve a gap in the process of scaling NbS to a landscape level. Barriers will 
not be overcome if they are not addressed as a whole, starting from their underlying structural 
conditions. Weaving is a dynamic process and highly context dependent. Instead of moving in 
a mechanistic, band-aid solution mindset, which can be found in many siloed approaches to 
problem solving, the Weaving practices are based on sensing into the systems and responding 
not to a symptom, but rather the underlying structural conditions that hold the system in place. 
Thus, the emergence of Weaving as a new leadership practice, for example in the work of large-
scale landscape restoration, is promising to help overcome identified barriers and create 
enabling conditions for NbS to be scaled. Future studies might find better suited methodologies 
to investigate and further qualify the potential of Weaving and Weaving practices to address 
specific barriers and enablers or the entire complexity of scaling NbS to the landscape level. 
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6 Conclusion 

The sustainability challenge is a complex and wicked interplay of interconnected challenges 
that requires an integrated and systemic approach to be tackled. With increasing pressure on the 
Earth's socio-ecological system, being strategic is paramount to avoid further degeneration. 
Nature-based solutions are widely acknowledged as a key tool for addressing the complexity 
and interconnectedness of the challenge but are currently not implemented at a large enough 
scale. To give a holistic overview on the impediments, this research developed a conceptual 
framework that establishes a list of barriers and enablers for scaling NbS to the landscape level. 
Seven barriers and nine enablers were identified, ranging in topics from financing and policies 
to experimental mindsets and collaboration. The conceptual framework contributes to the 
scientific discourse around NbS uptake by newly establishing the barriers and enablers specific 
to the landscape level as well as qualifying each barrier and enabler further through the insights 
that were gained during expert interviews. The thesis also enriches the scientific discourse by 
raising a series of new, highly nuanced research questions to be studied in the future. As much 
as it contributes to the scientific field, the conceptual framework also provides the basis for a 
practical toolkit that is being developed for stakeholders involved in NbS implementation to 
help them make sense of barriers and enablers in their given context. 

On the topic of Weaving, this thesis contributes by further coining it as an emerging and 
evolving leadership practice that is believed to help cohere fragmented change-making efforts 
and increase the adaptive capacity and resilience of socio-ecological systems. Compensating 
for the scarcity in academic literature on Weaving, the second conceptual framework that was 
developed during this research project comprises a working definition and a list of five core 
practices for Weaving. Similarly to the conceptual framework on barriers and enablers, the one 
on Weaving also provides the basis for a practical toolkit that will give aspiring weavers an 
introduction to the concept as well as helping them to assess their current capabilities in regard 
to the five core practices. Overall, the second conceptual framework aims to illuminate an 
emergent form of leadership that has developed to tackle the socio-ecological challenges of the 
21st century. Due to its contribution to establishing the concept, the results of this research 
prepare the ground for further systematic studies on Weaving and assessments on how effective 
it is as a new practice in the complex field of sustainability work. The process of defining 
Weaving and “naming” weavers, can also help connect them into a nourishing community of 
practice that, together, can illuminate seeds of a more sustainable system while gracefully 
hospicing the old, unsustainable system. 

Based on the two conceptual frameworks, this research investigated how Weaving practices 
could foster the conditions for scaling NbS to the landscape level, i.e. help overcome barriers 
or create enablers. First indications have highlighted where Weaving practices have the 
potential to address several of the barriers and enablers and, thereby, strengthen the adaptive 
capacity of a system. A key finding from this study, however, is that a mechanistic, direct 
mapping would not do justice to the complex, interconnected ways in which both barriers and 
enablers and Weaving practices work. On the premise that interconnected problems, like 
barriers and enablers to scaling NbS, need interwoven solutions that respect their complexity, 
Weaving has the potential accelerate large-scale and fundamental change towards strategic 
sustainable development, rather than the incremental and fragmented change that is currently 
undertaken. 
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CF II 1.0 – Weaving 
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Appendix B – Conceptual Frameworks 2.0 

CF I 2.0 – Barriers & Enablers to scaling NbS to the landscape level 
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CF II 2.0 – Weaving and Weaving Practices 

 

 

Appendix C – List of Interviewees 

INTERVIEWS CONDUCTED BY STUDENT RESEARCH TEAM   

Reference Name SQ Description # of 
academic 

papers 

# of years 
in the 
field 

Respondent #1 Karin Müller 1 Co-founder and executive director at Ashoka 
(Netherlands) with a history of working in social and 
cultural entrepreneurship, Lead author of the BWL 
Insights Report 2022 

 3+ 

Respondent #2 Matthieu 
Grosjean 

1 Project Manager at Steinbeis Europa Zentrum 
(innovation consultancy for a sustainable society and 
responsible industrial change, IUCN expert on 
SmartCity and Nature-based Solutions) 

 5+ 

Respondent #3 Niki 1 Professor of Regional and Metropolitan Governance 5+  
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Frantzeskaki and Planning (expert on urban NbS, published several 
influential papers on NbS) 

Respondent #4 Piet Haerens 1 Founder of Haedes (consultancy for marine and river 
NbS) 

 10+ 

Respondent #5 Shahryar 
Sarabi 

1 Doctoral Candidate at the Department of Built 
Environment at Eindhoven University of Technology 

5+  

Respondent #6 Simon Ryfisch 1 Doctoral Candidate at the Department of Earth 
Sciences at Uppsala University (expert on NbS for 
ponds and pondscapes)  
(wishes to stay anonymous) 

 4+ 

Respondent #7 Sven Jense 1 Founder at Climate Cleanup (support organisation for 
social entrepreneurs working with NbS) 

 5+ 

Respondent #8 Ties van der 
Hoeven 

1 Founder of The Weather Makers (engineering firm 
aiming to regreen the Sinai desert through NbS) 

 5+ 

Respondent #9 Sarah Prosser 1, 2 Weaver in BWL (Ireland) experienced in community-
based projects 

 8+ 

Respondent #10 Adrian Röbke 2 Network Weaver, Lead of Business Development and 
Backbone Coordinator at the Weaving Lab 

 6+ 

Respondent #11 Aldo de Moor 2 PhD, owner CommunitySense - for working 
communities, process weaver, collaboration catalyst, 
systems convener 

10+  

Respondent #12 Astrid Vargas 2 Weaver in large-scale landscape restoration initiative 
in Spain (AlVelAl) 

 28+ 

Respondent #13 Bruce 
Goldstein 

2 Associate Professor in Environmental Design and the 
Environmental Studies Program at the University of 
Colorado Boulder, and a faculty research associate in 
the Institute for Behavioral Science (focus on 
Netweaving) 

5+  

Respondent #14 Dieter Van 
den Broeck 

2 Design Strategist and Facilitator Head of 4 Returns 
Labs at Commonland (Weaver) 

 15 

Respondent #15 Florentina 
Bajraktari 

2 Program Manager of the Societal Transformation Lab 
at Presencing Institute, Facilitator and designer of 
engagement for more equitable social systems 
worldwide (Weaver) 

 5+ 

Respondent #16 Jenny 
Anderson 

2 Regenerative practitioner, creative strategist, 
evolutionary catalyst, future storyteller, and agent for 
change to a regenerative economy (Weaver) 

 10+ 

Respondent #17 Katie Stubley 2 Director at MacroScope Solutions (Australia), 
specialized in social design & systems change 
(Weaver) 

 14+ 

Respondent #18 Michael 
Sillion 

2 Weaver, Future Navigator & Captain Future at Future 
Navigators Crew (Sweden), exploring, prototyping, 
and navigating a new path into an unknown complex 
future 

 5+ 

Respondent #19 Roos van der 
Deijl 

2 Tools & Platform Developer at Commonland 
(working with the 4 Return platform for landscape 
restoration, weaver) 

 4+ 
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Respondent #20 Ross Hall 2 Founder and leader of The Weaving Lab (Weaver)  15+ 

Respondent #21 Sandra 
Waddock 

2 Galligan Chair of Strategy at Carroll School Scholar 
of Corporate Responsibility, and Professor of 
Management at Boston College's Carroll School of 
Management. Researcher on system transformation, 
stewardship of the future and others 

10+  

INTERVIEWS CONDUCTED BY ASHOKA   

Reference Name SQ Description # of 
academic 

papers 

# of years 
in the 
field 

Respondent #22 Antonio Stasi 1 From social enterprise ‘Vazapp’ (providing farmers 
opportunity to exchange experiences, encourage 
cooperation, and disseminate knowledge through 
organising cultural events) 

 5+ 

Respondent #23 Bach Kim 
Nguyen 

1 From social enterprise ‘BeeOdiversity’ (redefining the 
role of bees in our ecosystems through offering and 
innovative scientific monitoring tool using bees as 
drones to capture valuable data about the 
environment) 

 5+ 

Respondent #24 Brendan 
Dunford 

1 From social enterprise ‘Farming for Nature’ 
(recognising, supporting, and rewarding farmers for 
working on the improvement of their farms’ 
environmental health) 

 10+ 

Respondent #25 Daniela 
Ibarra-Howell 

1 From social enterprise ‘Savory Institute’ (equipping 
land managers with innovative tools and curricula for 
holistic management of land via the establishment of 
regional hubs) 

 10+ 

Respondent #26 Geert van der 
Veer 

1 From of social enterprise ‘Herenboeren’ (supporting 
families in developing self-owned nature-driven 
cooperative farms) 

 5+ 

Respondent #27 Giuseppe 
Savio 

1 From social enterprise ‘Vazapp’ (providing farmers 
opportunity to exchange experiences, encourage 
cooperation, and disseminate knowledge through 
organising cultural events) 

 5+ 

Respondent #28 Jacek Bożek 1 From social enterprise ‘Klub Gaja’ (engaging citizens 
in taking practical actions for the natural environment 
and animal rights, like planting trees with the 
community or schools) 

 10+ 

Respondent #29 Pam Warhurst 1 From social enterprise ‘Incredible Edible’ (inspiring 
citizens to grow food in public spaces and share it 
across their communities to enhance active 
citizenship) 

 5+ 

Respondent #30 Wietse van 
der Werf 

1 From social enterprise ‘Sea Ranger Service’ (training 
unemployed youth to become Sea Rangers to protect 
the ocean and restore ocean biodiversity at scale) 

 5+ 
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Appendix D – Interview Questions (Student Team) 

Because the interviews were conducted in a semi-structured approach, the question list varied 
slightly between the interviews. The list of questions also evolved over time due to the iterative 
and interactive research approach that was taken to account for newly gained insights in the 
following interviews. The general skeleton of questions, however, remained widely the same. 

Interview Questions for Sub Question 1 

(SQ 1: What are Barriers and Enablers to scaling NbS to the landscape scale?) 

MODULE 1: CONCEPT OF NBS 

Question 1: Can you share with us your definition of NbS? 

Question 2: What do NbS look like on the landscape level? Can you give us 1-2 examples? 

Question 3: How, in your eyes, are NbS connected to sustainable development? 

MODULE 2: FACTORS INFLUENCING SCALING SUCCESS 

Question 4: So you have received our attempt of consolidating Barriers and Enablers from the literature. 
Do you have any general comments on this? 

Question 5: How do the Barriers and Enablers to scaling NbS differ between urban and landscape 
settings? 

Question 6: Beyond the ones from urban settings, some literature suggests that additional key barriers on 
the landscape level are: 

- A lack of quantitative evidence of upscaling successes 
- Increased pressure on governance structures as (more) different actors and departments have to collaborate 

(ecosystem scales do not necessarily overlap with land ownership, administrative boundaries and political 
authority) 

- Land can be overwhelmingly owned by actors who put their financial interests over environmental goals 
- Knowledge, practices and technologies have to be transformed to and made applicable at larger scale 
- Even more site-specific knowledge is required due to great variability and variation in how ecosystems behave 

What do you think about these? Are there any landscape-level-specific barriers that you can 
think of? 

MODULE 3: PROPERTIES OF BARRIERS AND ENABLERS 

Question 7: Would you support the insight that barriers and enablers are highly context dependent?  
If so, can you give us an example? 

Question 8: Would you support the insight that barriers and enablers are highly interconnected?  
If so, can you give us an example?  

MODULE 4: BEST PRACTICES 

Question 9: How do you think can Enablers best be scaled? 

MODULE 5: WRAP UP 

Question 10: Any other questions / remarks from the team? 
Any other questions / remarks from you? 
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Interview Questions for Sub Question 2 

(SQ 2: What are Weaving and Weaving Practices?) 

MODULE 1: WEAVING AND WEAVING PRACTICES 

Question 1: What does Weaving mean to you? How would you define Weaving and why?  

Question 2: In the scientific literature, Weaving is described as knowledge weaving or network weaving 
- Knowledge weaving is “a process through which multiple types of knowledge are equitably brought together 

to enable the reciprocal exchange of understanding for mutual learning and application” (Henri et al. 2021, 2) 
- “Netweavers support the health of a network by enabling the flow of ideas, building strong ties that facilitate 

information flow, and forging a common voice to promote systems change. Netweavers knit their networks 
together to develop collective capacity to overcome resistance to systems change” (Goldstein, Smith, and 
Ryan 2021) 

- According to the Weaving Lab, “Weaving is the practice of interconnecting people, projects and places in 
synergistic and purposeful ways.” 

How do you feel about these definitions? Can it be improved? Is something missing? 

Question 3: Could you name specific practices that particularly weavers do?  

Question 4: Can you share an example of how the BWL Collective ‘weaves’ and at what levels?  

Question 5: Are there any related practices or concepts that are similar to Weaving? Do you feel Weaving 
is something unique? 

MODULE 3: SUSTAINABILITY 

Question 6: How does Weaving connect to the sustainability challenge and sustainable development? 

Question 7: How does Weaving relate to landscape restoration? 

MODULE 3: COMMUNICATION 

Question 8: How have people responded to the concept of Weaving? 

Question 9: How do you see the role of narrative and metaphors when communicating the concept of 
Weaving? 

Question 10: How would you visualise Weaving? 

MODULE 3: BEST PRACTICES 

Question 11: Do you have best practices in Weaving? 

Question 12: What difficulties did you face during the Weaving process and how did you overcome them? 

MODULE 3: WRAP-UP 

Question 13: Any other questions / remarks from the team? 
Any other questions / remarks from you? 
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Appendix E – Interview Questions (Ashoka) 

Similarly to the research conducted by the student research team, the question list for the 
interviews conducted by Ashoka also varied slightly between interviews. The general outline 
of the questions, however, was as follows. 

Question 1: What was the initial root problem you identified, what was the context and what was the 
personal trigger to address it? 

Question 2: How do you define a thriving ecosystem and what about your innovation contributes to its 
creation? 

Question 3: What are your innovation’s specific capacities, as a social innovation, that put you in a 
good position to address the root causes of the problem that you are focused on? 

Question 4: To what extent do you identify your innovation as a ‘nature-based solution’ and why or 
why not? 

Question 5: How is the community providing input in the design, planning and implementation of 
interventions? 

Question 6: How is the innovation currently influential at local, national or global governance scales? 
Who do you need to influence and why? 

Question 7: What institutional barriers do you/your innovation face, and how do you address them? 

 

Appendix F – Codes for SQ 1 

For sub question 1, mainly the barriers and enablers identified in the literature were used to 
code the interviews. Inductive category building was applied where interviewees mentioned 
relevant points that were not yet covered in the literature. 

BARRIERS 

 Themes Codes (Barriers) Codes (Underlying structural conditions) 

Deductive 
(from 
literature) 

Lack of 
collaboration 

● Lack of cooperation between and 
within institutions 

● Citizen engagement challenges 
● Lack of collaborative governance 
● Lack of private sector engagement 

● Silos 
● Lack of common language 
● Lack of public awareness 
● Lack of trans-boundary actors 
● Lack of shared vision 

Lack of supportive 
policies 

● Unsupportive/ conflicting 
regulations 

● Lack of supportive policy 
development, implementation and 
enforcement 

● Fragmented/ inconsistent 
regulation 

● Outdated policies  

● Lack of political will and sense of 
urgency 

● Short-termism 
● Power-relations 
● Path dependencies 
● Lack of perceived responsibility 
● Lack of access to policy makers 

Lack of financing ● Lack of available financial 
resources 

● Lack of private investments, 
reliance on public financing 

● Lack of alignment with private sector 
investment interests 

● No adequate infrastructure for large 
scale investments 
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● Carbon market not working for 
social innovators with NbS 

● Investment risk 
● Investment decision-making based 

on old measurement 

Lack of 
measurement 

● Lack of harmonised metrics for 
monetary and nonmonetary 
valuation 

● Lack of design standards 

● Natural capital and climate 
accounting still early stage 

Lack of space ● Property ownership complexities 
● Spatial trade-offs 

● Privatisation of land and water 
● Ecosystem scales ≠ land ownership ≠ 

administrative boundaries 

Lack of 
knowledge 

● Functionality and performance 
uncertainties 

● Lack of training programmes 
●  

● Lack of quantitative evidence of 
upscaling successes 

● Educational and training programs 
dedicated to traditional solutions 

● Information is scattered 
● Lack of consolidated evidence base 

for (business) case 

Inductive 
code 

Lack of supportive 
mindset 

● Small-minded, non-visionary 
thinking 

● Overemphasis on technical 
solutions to climate change 

● Lack of willingness to learn 
together 

● Detachment from and lack of 
appreciation for nature 

● Short-termism of human mind 
● Fear of the unknowns 
● Risk aversion and resistance to 

change 
 

 

ENABLERS 

 Themes Codes (Enablers/Supportive action) Codes (Rationale) 

Deductive 
(from 
literature) 

Collaboration ● Foster partnerships 
● Fora and participatory processes 
● Inclusive and mobilising narrative 
● Trans-boundary actors 

● Secures social licence to operate by 
the community 

● Tailored to local context 
● Identify possible synergies and 

conflicts between interests 
● Sense of community ownership and 

ecosystem stewardship 

Supportive 
policies and plans 

● Supportive plans, acts and 
legislations on all levels 

● Debureaucratise on all 
governmental levels 

● Enforces implementation and usage 
of NbS 

● Empowers community to manage 
public lands in favour of NbS 

Supportive 
financing 

● Economic instruments  
● Public-private partnerships 
● Stable programme of financial 

support through coherent and 
consistent regulatory regime 

● Encourages uptake of NbS with best 
value for money 

Measurement ● Monitoring and valuation systems 
for implementation process and 
benefits 

● Develop natural capital 
methodologies 

● Harmonise different measurement 
systems 

● Provides information for better 
policy and spatial planning decision-
making 

● Provides information for better 
investment decision-making 
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Knowledge 
sharing  

● Share experiences and lessons 
learned for replication 

● Tools for sharing ideas, getting 
feedback or mapping NbS issues 

● Consider both indigenous 
traditional knowledge systems  

● Speeds up uptake and increases 
likelihood of success  

Education ● Educate citizens formally and 
informally 

● Educate and train professionals 
formally and informally 

● Decreases the uncertainties regarding  
● Allows informed decision-making 

Experimental 
mindset 

● Open innovation and 
experimentation  

● Opportunity to learn from 
mistakes without significant losses 

● Opportunity to identify optimal 
strategies for NbS development 

● De-risks new innovative solutions 
through iterative testing 

● Facilitates innovation diffusion 
● Facilitates encounters and interaction 

between stakeholders, building trust 

Attractive design ● Multi-disciplinary teams to co-
design NbS 

● Open for different preferences 

● Increases likelihood of successful 
uptake by the public 

● Can help breaking the path 
dependency  

Combination of 
green and grey 

● Combination of green and grey ● Can help breaking the path 
dependencies 

 

Appendix G – Codes for SQ 2 

WEAVING (DEDUCTIVE CODING) 

Themes Codes  

Knowledge weaving ● Sense-making process 
● Sharing knowledge, practices, initiatives, resources 
● Reciprocal exchange of understanding  
● Mutual learning and application 
● Co-production of knowledge 
● Weaving knowledge systems 

Network weaving ● Making sense of the system 
● System mapping 
● Enhancing communication 
● Facilitating connections 
● Connecting synergistically 

Leadership practices ● Sustainability leadership  
● Ecosystem leadership 
● Regenerative leadership 
● Relational leadership 

Sustainability ● Wicked problems need interconnected solutions 
● Holistic approach  
● Systemic approach  
● System transformation 

Connecting ● Enhance strategic connection among elements of the system 
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● Enhance connection between change-makers 
● Build networks connecting individuals 
● Creating purposeful and synergistic relationships between projects, places and 

people 

Shared vision Cohere shared vision 
● Mediate different interests 
● Establish a coherent and aligned vision or purpose. 
● Bring initiatives into alignment around shared aspirations. 

 Experimentation ● Creating spaces for radical action-learning cycles 
● Creating spaces for experimentation  
● Creating a space for questioning, exploring and analysing assumptions 

Collaboration ● Fostering collaborations for systemic impact 
● Enhance collaboration for network learning and development 

Learning ● Facilitate knowledge dissemination 
● Create synergies between knowledge systems 

Scales ● Holonic weaving 
● Socio-ecological system holarchy 
● Interconnecting individuals, communities, bioregions 

Narrative ● Powerful narratives for future visions 
● Role of storytelling in making change 
● Images, and other symbols as visual representations 

 

WEAVING (INDUCTIVE CATEGORY DEVELOPMENT)  

Themes Codes  

Weaving ● Connecting community 
● Collaborating for systemic change 
● Learning together 
● Embodying universal wellbeing 

Knowledge weaving ● Sharing knowledge 
● Knowledge dissemination 
● Co-learning 
● Sharing practices 

Network weaving ● Building relationships  
● Connecting people 
● Connecting synergistically and purposefully 

Leadership practices ● Embodying universal wellbeing 
● Cultivating ecosystems 
● Collaborating for systemic change 
● Learning collectively 

Sustainability ● Weaving as systemic approach to sustainability challenges 
● Addressing socio-ecological issues  
● Interconnected solutions and innovations 
● Mindset shift 

Weaving practices ● Cultivating trust-based relationships 
● Co-creating shared visions 
● Alignment on a shared vision and purpose 
● Facilitating collaboration 
● Facilitating experimentation, prototyping, implementation  
● Knowledge sharing  
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Scales ● Horizontal weaving 
● Vertical weaving 

Narrative ● Power of metaphors 
● Telling new stories of connection and hope 
● Inspiration from natural patterns 
● Social fabric  
● Embodiment  
● Tapestry 
● Web of life 

 

Appendix H – List of Barriers & Underlying Structural 
Conditions 

BARRIER UNDERLYING STRUCTURAL CONDITIONS REFERENCES 

Lack of 
collaboration 

● Institutional silos, silo mentality and sectoral language 
● Lack of public awareness and support 
● Lack of common language to promote NbS and lack of 

trans-boundary actors speaking the language of different 
groups 

(Dorst et al. 2022; Müller et al. 
2022; McQuaid et al. 2021; 
Price 2021; Thorn et al. 2021; 
Sarabi et al. 2020; 
Schmalzbauer 2018; Kabisch et 
al. 2016) 
 
Respondents #1, 7, 8, and 9 

Lack of 
supportive 
policies 

● Lack of political will and sense of urgency 
● Politically driven short-term action and decision-making 

cycles 
● Lack of alignment between short-term actions and long-

term goals 
● Decisions driven by power-relations 
● Path dependencies: Decision-makers implement solutions 

familiar to them 
● Lack of perceived responsibility for climate action 
● Paradigm of growth in (municipal) planning 
● Lack of access to policy makers to influence decision 

making 
● Strong lobby from the big organisations behind the existing 

sector 

(Dorst et al. 2022; Müller et al. 
2022; McQuaid et al. 2021; 
Price 2021; Thorn et al. 2021; 
Sarabi et al. 2020; 
Schmalzbauer 2018; Kabisch et 
al. 2016; Seddon et al. 2020) 
 
Respondents #5, 7, 9, 22, 24, 
25, 26, 28, and 30 

Lack of financing Private 
● Lack of alignment with private sector investment interests 
● No adequate infrastructure for large scale investments and 

lack of accessible funds to invest in and scale up NbS 
● Barriers in the enabling environment make investments less 

attractive 
● Carbon market not working for social innovators with NbS 
● Context-specific nature of many NbS can affect investor 

confidence 
● Limited or restricted data and research on benefits makes 

investment decision difficult 
● Many benefits associated with NbS cannot be capitalised by 

any one organisation, creating externalities, which impact 
on risk sharing and attractiveness of investment 

● Perception of NbS as high risk (longer timeframes, more 
uncertainty) 

Public 
● Lack of public funding (incl. maintenance challenges) 

(Dorst et al. 2022; Müller et al. 
2022; McQuaid et al. 2021; 
Price 2021; Thorn et al. 2021; 
Sarabi et al. 2020; 
Schmalzbauer 2018; Seddon et 
al. 2020) 
 
Respondents #1, 2, 4, 5, 6, 7, 8, 
9, 24, 27, and 29 
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● Traditional economic, financial, and engineering cost-
performance systems favour single-purpose grey 
infrastructure over NbS 

● Maintenance costs are especially vulnerable to budget cuts 

Lack of 
measurement 

● Multi-functionality and cross-sectoral governance of NbS 
increases complexity in impact measurement and modelling 

● Natural capital and climate accounting still early stage 
● Lack of harmonisation between measurement approaches 
● Assessments often fail to fully consider trade-offs 

(Müller et al. 2022; McQuaid et 
al. 2021; Price 2021; Thorn et 
al. 2021; Sarabi et al. 2020; 
Schmalzbauer 2018; Seddon et 
al. 2020) 
 
Respondents #1, 2, 5, 8, 9, 23, 
and 29 

Lack of access  
to space 

● Property ownership complexities – Ecosystem scales do not 
necessarily overlap with land ownership, administrative 
boundaries, and political authority 

● Privatisation of land and water 
● Spatial planning trade-offs 
● Lack of knowledge and awareness among landowners 

(Dorst et al. 2022; McQuaid et 
al. 2021; Price 2021; Thorn et 
al. 2021; Sarabi et al. 2020) 
 
Respondents #3, 4, 6, and 8 

Lack of 
knowledge 

● Lack of practical and quantitative evidence for effectiveness 
and resilience of NbS as well as upscaling successes 

● Lack of consolidated evidence base to help make the 
(business) case for NbS over grey infrastructure 

● Information often scattered and hard to access 
● Existing evidence is often presented in a challenging-to-

understand way for policy and decision-makers as well as 
the general public, and frequently not in a ‘ready to-apply’ 
format, or tailored to the specific local challenge 

● Lack of coordination and communication between academic 
research and practitioners 

● Educational and training programs are mostly dedicated to 
traditional solutions 

(Dorst et al. 2022; Müller et al. 
2022; McQuaid et al. 2021; 
Price 2021; Sarabi et al. 2020; 
Schmalzbauer 2018) 
 
Respondents #3, 5,8, and 9 

Lack of 
supportive 
mindset 

● Fear of the unknowns 
● Risk aversion and resistance to change 
● Paradigm of human separation from and dominance over 

nature 

(Solheim et al. 2021; Sarabi et 
al. 2020; Kabisch et al. 2016) 
 
Respondents #1, 4, 8, 9, and 24  

 

Appendix I – List of Enablers & respective Rationale 

ENABLER RATIONALE REFERENCES 

Trustful co-creation 
with a diversity of 
stakeholder groups 
 

● Secures social licence to operate by the community 
● Vertical and horizontal cooperation needed to ensure 

the generation of multi-functional benefits 
● Builds personal connection with the project and a 

sense of community ownership 
● Enables greater ecosystem stewardship and social 

learning among local actors (strengthens socio-
ecological resilience) 

● Public-Private Partnerships combine top-down 
regulation with flexibility and agility 

● Increases likelihood of success by considering local 
knowledge to “tailor to local context” 

● Helps to identify possible synergies and conflicts 
between various economic, environmental, and 
societal interests and the potential trade-offs that 

(Martin et al. 2021; McQuaid et al. 
2021; Price 2021; Frantzeskaki 2019; 
Sarabi et al. 2019; Schmalzbauer 
2018) 
 
Respondent #1, 5, and 9 
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might need to be negotiated 

Supportive policies 
and plans 

● Empowers the community to manage public lands in 
favour of NbS because of national/regional/local 
plans 

● Enforces usage of NbS 

(McQuaid et al. 2021; Price 2021; 
Sarabi et al. 2019) 
 
Respondent, #5, 9, and 25 

Supportive financing ● Encourages stakeholders to uptake and implement 
NbS as the alternative that can provide the best value 
for money 

(Martin et al. 2021; McQuaid et al. 
2021; Price 2021; Frantzeskaki 2019; 
Sarabi et al. 2019; Schmalzbauer 
2018) 
 
Respondent #1, 2, 4, 6, 7, and 9 

Holistic and 
consistent 
measurement 

● Provides valuable information for political decision-
makers about how different groups recognize NbS 
functions 

● Provides information for better investment decision-
making 

(McQuaid et al. 2021; Price 2021; 
Sarabi et al. 2019) 
 
Respondent #1, 3, 5, 7, 8, and 9  

Adequate knowledge 
sharing mechanisms 

● Speeds up uptake and increases likelihood of success 
for other projects 

(McQuaid et al. 2021; Price 2021; 
Sarabi et al. 2019; Frantzeskaki 2019) 
 
Respondent #1 and 9 

Education of the 
public and 
professionals 

● Decrease the uncertainties regarding the 
functionality of solutions and to provide public 
support for NbS 

● Allows for informed decision-making for and 
handling of NbS 

● Promotes investments in NbS 
● Helps to manage expectations 

(Price 2021; Sarabi et al. 2019; 
Schmalzbauer 2018) 
 
Respondent #1, 2, 4, 8, and 9 

Experimental 
mindset 

● Helps to identify optimal strategies for NbS 
development 

● Helps to learn from mistakes without significant 
losses 

● Reduces risks of innovative solutions through 
iterative testing 

● Visible and tangible action that is accessible, invites 
discussions and can alter thinking and perceptions – 
turns a passive experience ‘of nature’ into an active 
experience ‘with nature’ 

● Facilitates encounters and interaction between 
stakeholders 

● Facilitates innovation diffusion 

(Frantzeskaki 2019; Sarabi et al. 
2019) 
 
Respondent #4, 5, 7, 8, and 9 

Attractive design ● Aesthetical aspects of NbS are critical for their 
successful uptake by the public 

● Can help breaking the path dependency toward grey 
infrastructure in communities 

(Frantzeskaki 2019; Sarabi et al. 
2019) 
 
Respondent #1, 4, 5, 8, and 9 

Combination of 
green and grey 
infrastructure 

● Can help breaking the path dependency toward grey 
infrastructure in communities while retaining 
functional grey infrastructure 

(Martin et al. 2021; Sarabi et al. 
2019) 
 
Respondent #3, 4, and 6 
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Appendix J – Weaving-Related multi-level Collaborations 
Terms 

Related term Definition Focus Systemic Metaphor 

Innovation 
brokers / 
intermediaries 

“an organization or body that acts an agent or broker in any 
aspect of the innovation process between two or more parties” 
(Howells 2006, 720) 

Innovation 
systems 

  

Cross-sector 
social 
partnerships 

“cross-sector projects formed explicitly to address social issues 
and causes that actively engage the partners on an ongoing 
basis”. (Selsky and Parker 2005, 850) 

Sectors   

Global Action 
Networks 

“bringing together diverse groups and resources around the 
world to create the vision of how we can prosper as a common 
humanity and to actually create the depth and breadth of 
change that the vision demands. GANs are organisations and 
networks that join together under a common name to address a 
particular issue of public concern through a worldwide change 
strategy.” (Waddell 2003, 2) 

Global 
networks 

  

Multi-
stakeholder 
partnerships 

“A process of interactive learning, empowerment and 
participatory governance that enables stakeholders with 
interconnected problems and ambitions, but often differing 
interests, to be collectively innovative and resilient when faced 
with the emerging risks, crises and opportunities of a complex 
and changing environment.” (Petit and Bovarnick 2020) 

Stakeholders 
/ 
Partnerships 

●   

Knowledge 
weaving 

“a process through which multiple types of knowledge are 
equitably brought together to enable the reciprocal exchange 
of understanding for mutual learning and application” (Henri 
et al. 2021, 2). 

Knowledge 
systems 

 ●  

Network 
weaving 

“Netweavers support the health of a network by enabling the 
flow of ideas, building strong ties that facilitate information 
flow, and forging a common voice to promote systems change. 
Netweavers knit their networks together to develop collective 
capacity to overcome resistance to systems change” 
(Goldstein, Smith, and Ryan 2021, 7) 

Networks ●  ●  

Transformatio
n catalyst 

“Transformations catalysts (TCs) are promising organizing 
innovations specifically designed to address complexly wicked 
societal problems and opportunities and bring about purposeful 
system transformation. . . . Specifically, they connect, cohere, 
and amplify efforts of other initiatives in an attempt to 
overcome the fragmentation and lack of impact . . . . They help 
coalitions of actors emerge shared visions, goals, aspirations, 
or other narratives that enable them to align their efforts, even 
while they pursue their individual agendas”. (Waddock and 
Waddell 2021, 168) 

Transformati
on systems 

●   

Bioregional 
Weaving Labs 

“Weaving is the practice of interconnecting people, projects 
and places to each other and to a shared purpose, fostering 
collaborations for systemic impact, facilitating collective 
learning and embodying the change we wish to see.” (Müller 
et al. 2022, 6) 

Bioregions ●  ●  

Working 
definition 

Weaving is the practice of cultivating meaningful relationships 
within, between and across socio-ecological systems for 
synergistic purposes. 

Socio-
ecological 
systems 

●  ●  
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Appendix K – Various Paradigms indicating the emerging 
Model of Leadership  

(Adapted from Spencer-Keyes, Luksha, and Cubista 2020) 

Leadership 
type 

What is it? Principal: Researchers, Practitioners, or 
Communities 

Liminal Mutually alert care and attention to the wellbeing of all 
people and ecological systems. Emphasis on relational 
characteristics, which cannot be bound to an individual, 
organization, nations, religions, or institutions rather the 
liminal between actors. 

Nora Bateson, Stephen Tierney, Robert 
Tomes, George Por 

Hosting Hosting is a participatory and process-oriented way of 
engaging in meaningful conversations that lead to 
impactful work that matters. 

Art of Hosting Global Community, Toke 
Møller, Margaret Wheatly, Mark McKergow 

Servant A servant-leader focuses primarily on the growth and well-
being of people and the communities to which they 
belong, shares power, puts the needs of others first and 
helps people develop and perform as highly as possible. 

Robert K. Greenleaf, Ken Blanchard, Stephen 
Covey, M. Scott Peck, Ann McGee- Cooper & 
Duane Trammell, Larry Spears, and Kent 
Keith. Frederic Laloux, Samantha Slade, 
Sociocracy 3.0 

Horizontal, 
Teal, Agile 

Networked, collaborative, and shared lead- ership 
approaches to organizing and co-creating projects, 
organizations, and initiatives that support continuous 
evolution, learning, and the prototyping of solutions, 
products, or services. 

Frederic Laloux, Samantha Slade, Sociocracy 
3.0, Global Agile Community, Teal 4 Teal 
Community, SCRUM community 

Systems and 
Systemic 

Understanding and addressing complex adaptive 
opportunities and challenges within systems, influencing 
leverage points toward desired outcomes, and working 
toward the long-term evolutionary viability of systems. 

Peter Senge, The Academy For Systems 
Change, Bela Banathy, Alexander Laszlo, 
School For Systems Change, Emergent 
Strategy Ideation Institute, Systems Sanctuary 

Chaordic Chaordic Leadership is both a management style, and a 
system of organization characterized by the harmonious 
blending of both order and chaos principles where neither 
is dominant (e.g. competition and cooperation). 

Dee Hock, Art of Hosting Community 

Transformatio
nal 

Where a leader works with teams to identify needed 
change, creating a vision to guide the change through 
inspiration, and executing the change in tandem with 
committed members of a group. 

James V. Downton James MacGregor Burns 

Regenerative Working together to co-create a world where purpose, 
people, planet and profit collectively thrive. A world built 
on regenerative principles, interconnection, and co-design. 

Giles Hutchins & Laura Storm, 
John Hardman, Daniel Christian Wahl, Gaia 
Education, Gaia University, UCI (Costa Rica), 
Universidad del Medio Ambiente, Global 
Ecovillage Network, Regenerative 
Communities Network, Global Permaculture 
Movement 

Integral Theory and practice that can be employed to unify and 
evolve worldviews, cultures, organizations, and systems 
through holistic development. 

Ken Wilber, Peter Merry, Ubiquity University, 
Integral Coaching community, Integral Life, 
Integral Cities, Integral Without Borders, Meta 
Integral 

Social Justice Social justice and deep equity (i.e.: BIPOC, queer, 
feminist), intersectional, addressing systemic violence, 
multicultural leadership, transformative justice 

Rachel Cargle, Mia Mingus, Naomi Ortiz, 
Charlene Carruthers, Gloria E. Anzaldúa, 
Vandana Shiva, Eli Clare, No White Saviors, 
Generative Somatics, Eve Tuck 
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Appendix M – Mapping of Weaving Practices and Barriers 
& Enablers 
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