Supplementary Material A: The transformative climate governance capacities framework: capacities, conditions and activities for transformative climate governance

	Governance capacity
	Condition
	Activities and supporting sources

	Stewarding capacity
	Generating knowledge about system dynamics
	Developing models of feedback and how systems respond to change and disturbances across scales, sectors and time (Walker et al. 2009; Bettini et al. 2015; Chapin et al. 2010; Friend et al. 2014; Folke et al. 2003; 2005)
Integrating different forms/sources of knowledge and understanding (e.g. scientific and indigenous knowledge) (Chapin et al. 2010; Folke et al. 2003; 2005; Tàbara et al. 2017)
Identifying and communicating sources of uncertainty/coping with informational uncertainty (Lebel et al. 2006; Folke et al. 2003; 2005; Kates et al. 2012; Lonsdale et al. 2015)

	
	Strengthening self-organisation 
	Creating decentralised and nested institutions and social networks across governance scales that fit to social and ecological contexts and have multiple centres of power (Lebel et al. 2006; Gupta et al. 2010; Chaffin et al. 2014; Dietz et al. 2003)
Creating open and simple institutions and rules (e.g. rules-of-thumb) that nurture diversity and redundancy to enable flexible patterns of behaviours and adaptation of rules if needed (Dietz et al. 2003; Folke et al. 2003; Bettini et al. 2015; Torabi et al. 2018)
Ensure inclusive dialogue and participation to enhance awareness of risks, responsibility sharing power balance among interest groups (Folke et al. 2003; Dietz et al. 2003) 
Clarifying responsibilities and authorities across scales for cohesion and integration between administrative, legislative and regulative frameworks (Koop et al. 2017; Keskitalo et al. 2016; Fidelman et al. 2013)

	
	Monitoring and continuous learning
	Iteratively evaluating how the system responds to disturbances and the effects of management (Walker et al. 2009; Chapin et al. 2010; Folke et al. 2005; Gupta et al. 2010)
Building a collective social memory of experience for linking past experiences with present and future, improving routines (Folke et al. 2005; Walker et al. 2009; Gupta et al. 2010)
Systematically revisit and question underlying assumptions and objectives (Walker et al. 2009; Kates et al. 2012; Lebel et al. 2006)

	Unlocking capacity
	Revealing unsustainable path-dependency and mal-adaptation
	Identifying sources and responsibilities for undesirable side-effects, (market, political etc.) failures and maladaptation, monitoring trends in stressors and impacts (Burch and Robinson 2007; Meadowcroft 2009; Walker et al. 2009; Chapin et al. 2010; Lebel et al. 2009)
Monitoring trends in stressors, vulnerability analyses, identifying areas with higher/increasing risks and how changes affect different needs and interests (Marshall et al. 2012)

	
	Undermining vested interests and incentive structures 
	Withdrawing support for regime technologies, structures and practices (Bettini et al., 2015; Geels, 2014; Kivimaa and Kern 2017; Hermwille 2017)
Adjusting legal rights and responsibilities to create (dis)incentives and control policies (Kivimaa and Kern 2017; Rockström et al. 2017; Hermwille 2017; Meadowcroft 2009)
Breaking up existing actor networks, replacement of key actors (Kivimaa and Kern 2016)
Divest in human and financial capital that underlie regime structures (Kivimaa and Kern 2016; Hermwille 2017)

	
	Breaking open resistance to change
	Fostering political willingness and public awareness for change (Kivimaa and Kern 2016; Burch and Robinson 2007)
Developing and strengthening (political) counter-movements and support networks (Bettini et al. 2015; Geels, 2014; Loorbach 2014)

	Transformative capacity
	Enabling novelty creation
	Developing, testing and experimenting with new paradigms, practices, processes (Raven et al. 2010; Loorbach et al. 2015; Frantzeskaki et al. 2012; Kivimaa et al. 2015; Westley et al. 2013; Olsson et al. 2006)
Providing protected and informal spaces to nurture innovation (Smith and Raven 2012; Sengers and Raven 2015; Loorbach et al. 2015; Frantzeskaki et al. 2012)
Supporting and creating informal and heterogeneous (shadow) networks that develop and test innovation and experiments (Olsson et al. 2006; Westley et al. 2013; Raven et al. 2010; Loorbach et al. 2015; Frantzeskaki et al. 2012)
Flexibly interpreting or temporarily lifting administrative and regulative frameworks (Bettini et al. 2015)

	
	Increasing visibility of novelty 
	Creating forging alliances and advocacy networks (Moore and Westley 2011; Olsson et al. 2006; Frantzeskaki et al. 2014; Smith and Raven 2012; Brown et al. 2013)
Creating internal support within an organisation through political leadership (den Exter et al. 2014; Wamsler 2015)
Showcasing innovation as ways for achieving shared future visions and new narratives and linking to global discourses to obtain societal and political support (Bulkeley et al. 2016; Frantzeskaki et al. 2012; 2016; Brown et al. 2013; Smith and Raven 2012; Ehnert et al. 2018; Bettini et al. 2015; den Exter et al. 2014)
Showcasing (e.g. resource, social, institutional) synergies from novelty to generate support (Frantzeskaki et al. 2014; Ehnert et al. 2018)

	
	Anchoring novelty in context
	Ensuring (financial) viability for long-term implementation and replicating and upscaling (den Exter et al. 2014; Ehnert et al. 2018; Smith and Raven 2012)
Establishing long-term innovation partnerships for replicating and upscaling (Ehnert et al. 2018; Smith and Raven 2012)
Learning from tested solutions and practices to develop a bricolage of ‘proof-of-concept’ element and to enabling contextualisation in other contexts for replicating and upscaling (Ehnert et al. 2018; den Exter et al. 2014; Frantzeskaki et al. 2017b)
Routinising and institutionalising novelty by aligning organisational, institutional and operational structures and processes (Smith and Raven 2012; Ehnert et al. 2018; Bettini et al. 2015; Frantzeskaki et al. 2017b; Wamsler 2015; den Exter et al. 2014)
Developing open-minded and flexible personnel to take up lessons from innovation and overcome institutional barriers and to train practitioners to apply novelty in daily practice (Brown et al. 2013; Ehnert et al. 2018)

	Orchestrating capacity
	Strategic Alignment 
	Defining a shared, long-term and integrative strategic direction and reference points for governance (shared goals, vision, narrative) (Sørensen 2006; Abbott et al. 2015; Hodson and Marvin 2010; Loorbach et al. 2015; den Exter et al. 2014)
Enlisting and engaging heterogeneous actor groups to create ownership over strategic direction and steer action in line with goals (Chan et al. 2015; Frantzeskaki et al. 2014; Abbott 2017)
Linking strategic direction to on-going processes (Chan et al. 2015; Loorbach et al. 2015)

	
	Mediating across scales and sectors

	Recognising, brokering and integrating resources (financial, knowledge, human etc.) and goals (Beisheim and Simon 2015; Frantzeskaki et al. 2014; Moore and Westley 2011; Hodson and Marvin 2010)
Creating formal and informal convening spaces to exchange knowledge and resources and manage conflicts (Beisheim and Simon 2015; Hodson and Marvin 2010; Abbott 2017; den Exter et al. 2014)
Setting up formal and informal connection nodes, communication channels and facilitating information platforms to optimise interactions and link formal and informal processes (Sørensen 2006; Beisheim and Simon 2015; Jessop 2011; den Exter et al. 2014)

	
	Creating opportunity contexts 
	Providing and integrating institutional frameworks for financial incentives, regulations and institutional designs that enable synergies in line with long-term goals (ørensen 2006; Jessop 2011; Beisheim and Simon 2015; Pahl-Wostl and Knieper 2014; Abbott 2017; Fidelman et al. 2013)
Assisting actors and networks in implementing actions in line with goals (e.g. financing, guidance, technical assistance) (Abbott 2017; Gordon and Johnson 2017; Fidelman et al. 2013)
Determining (normative) action mandates and prioritising action and fields (Chan et al. 2015; Jessop 2011; Kooiman and Jentoft 2009)
Incorporating long-term and multi-scale thinking into decision-making, implementation processes and performance reviews (Chan et al. 2015)
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