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Figure 1. Identified barriers, abilities for different stakeholders, overarching and dynamic capabilities. 
Arrows indicate enabling relationships between overarching capabilities and contribution of ‘phronetic’ 

leader capability to ‘enabling environment’ capability and, ultimately, dynamic capabilities. 
ACA= academics, COM = communities, FN = First Nations, HD = high decision makers, WP = water 

planning professionals, WM= water management professionals, All = all stakeholder groups. 

Two main sub-capabilities were identified to contribute to ‘real and meaningful engagement’ capability: 
‘including stakeholder knowledge’ and ‘supporting symmetrical information flows’ (i.e., transparent, clear and 
mutual exchange of information at all decision-making levels). A main barrier to ‘including stakeholder 
knowledge’ sub-capability was the limited influence of humanities, and social sciences in particular, to inform 
decisions. This was seen to prevent the effective inclusion of people’s voices in decisions - reducing 
understanding about local contexts, connections and values. The reliance on data to inform decisions was seen 
as a reflection of disciplinary imbalance, mainly explained to provide a sense of certainty in decision-making 
and potentially to avoid facing people’s discontent. The other two most mentioned barriers to stakeholder 
knowledge inclusion were related to 1) the absence of proper representatives or interfaces to support 
understanding about stakeholders’ concerns, values and needs, as well as represent groups as a whole (e.g., 
First Nations as a Nation as a whole) and 2) the influence of planning and management paradigms and concepts 
on the definition of high-level objectives and utilitarian assumptions about stakeholder behaviours - preventing 
the consideration of uneven contexts and impacts across scales and ability for scientists and local stakeholders 
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to advocate for relevant priorities (e.g., water requirements for ecological systems). Other barriers and issues 
mainly relate to the lack of guidance for water planning and management professionals to engage and 
communicate effectively with stakeholders and to methodological challenges for water planning professionals 
and researchers to account for all voices and related to contexts (e.g., large population and/or catchment size). 
Regarding ‘supporting symmetrical information flows’ sub-capability, one main barrier was the limited access 
to transparent and clear information, mainly affecting water planning and management professionals’ 
understanding of local contexts and reflection about the implications of changes and decisions for local 
communities. Three reasons for that limited access were: 1) leadership and media interferences preventing 
transparent communication of information to stakeholders, 2) limited time and resources for water planning 
and management professionals to communicate effectively with stakeholders, and 3) stakeholders’ capacity to 
understand adequately the information provided. Another main barrier to symmetrical information flows was 
the lack of clarity about assumptions underpinning planning and management decisions, mostly limiting water 
planning and management professionals’ ability to critically evaluate decisions’ feasibility and desirability. 

Our second capability (actionable decisions) builds on enabling ‘real and meaningful engagement’ capability, 
especially on the ability to support collaborative networks to inform decisions and actions. A primary barrier 
to all three sub-capabilities supportive of ‘actionable decisions’ was the risk of setting “artificial” decision-
making processes, mainly in terms of exacerbating trust issues between all stakeholder groups and preventing 
reaching a shared agreement about how to address changes and support sustainable water uses. Among the 
main implications related to “artificial” decision-making processes and reduced trust in particular were the 
ability for 1) water planning and management professionals to better account for environmental water needs 
by considering appropriate interventions and operational rules and 2) for all stakeholder groups to influence 
responsible behaviours by enabling transparent decision-making processes. Setting “artificial” processes was 
also described as impairing water planners’ ability to evaluate the effectiveness of interventions to address 
future challenges and identify relevant indicators and thresholds to track changes and implement relevant 
actions. It was also described as limiting water planning and management professionals’ ability to identify and 
advocate investments for appropriate priority areas and interventions.  

Our last overarching capability (enabling environment) influences the achievement of our two other ones, and 
ultimately achieving dynamic capabilities. Three sub-capabilities were identified, addressing legislation, 
effective management and leadership capabilities. ‘Having legislation supporting polycentric decision-making 
processes and adaptive planning and management’ sub-capability was necessary to enable polycentric and 
democratic decision-making processes and influential on ‘real and meaningful engagement’ capability. A 
primary barrier was related to high-decision makers’ willingness to change legislative/institutional 
frameworks, undermining the ability for water planning and management professionals and researchers to 
design effective engagement and co-design processes and for all stakeholders (aside from high decision-makers) 
to negotiate for relevant priority areas and future pathways. Another barrier, also hindering ‘actionable 
decisions’ capability, was related to time and resources to address legislation complexity and legacy issues and 
to check for the adequacy of policy objectives, rules, indicators, targets, and decisions. High-level objectives 
were also seen as providing a false sense of holistic thinking, limiting the ability of water planning and 
management professionals to understand local contexts and identify relevant interventions. ‘Supporting 
effective management’ sub-capability also contributed to ‘actionable decisions’ capability through influencing 
(joint) management of shared water resources, alignment of commitments at scale and supporting 
intergenerational equity (equitable decisions for current and future generations). As for ‘actionable decisions’ 
capability, ‘artificial’ decision-making processes were also described to impact this sub-capability, especially 
related to effectively managing shared water resources. Other barriers were related to leadership and 
management issues. Management barriers were related to reactive approaches to planning, mainly explained by 
limitations in high decision-makers/CEOs vision, affecting responsible management and the ability to ensure 
intergenerational equity. Time-orientation was also considered an issue to support ‘actionable decisions’ 
capability and to affect high decision makers’ ability to ensure the alignment of plans and commitments at 
scales and for water planning and management professionals to effectively and timely implement key 
interventions to address future challenges. Regarding ‘having good leadership’ sub-capability, barriers related 
to political cycles were seen as a source to be accounted for as affecting decisions when diverging from the 
government of the day’s objectives. As for power issues, they were reflected by vested interests, unethical 
practices, political interferences, and uneven power relationships around shared water. Political interferences, 
in particular, were described as hindering democratic planning processes and preventing changes in legislation 
and the implementation of adequate interventions. 
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4. DISCUSSION AND CONCLUSIONS 

Using a capability approach allowed for identifying three main capabilities (‘enabling real and meaningful’, 
‘actionable decisions’ and ‘enabling environment’) and their sub-capabilities, abilities for different 
stakeholders and barriers. These overarching capabilities are expected to contribute to dynamic capabilities and 
support adaptive planning and management. Our findings present many similarities with Head (2014), 
explaining why our discussion strongly builds on this author. The following sections discuss our findings and 
their implications for building dynamic capabilities in water planning and management. 

Enabling ‘real and meaningful engagement’ capability and three sub-capabilities reflect the need for 
polycentric decision-making processes to enable “local adaptive initiatives” and support integrated and 
adaptive water management (Head, 2014). Consistent with Head (2014), the reliance on data to inform 
decisions translates barriers to knowledge inclusion related to organisational mindsets and beliefs around 
credible sources of information to inform decisions. High-level objectives, reflective of a decision level, and 
assumptions about stakeholders’ behaviour were also a source of exclusion and could lead to maladaptation as 
potentially failing to recognise uneven impacts of changes at different scales (Head, 2014). In addition to 
addressing mindsets and beliefs, supporting knowledge inclusion was described to require guidance for 
adequately identifying relevant interfaces and finding the right engagement balance to represent all voices, 
according to water planning and management professionals’ capacity (Hui et al., 2020). Consistent with these 
authors, including voices also requires the setting of collaborative networks and mechanisms to address 
accountability issues and support symmetrical information flows. Such symmetrical information flows are 
expected to contribute to effective communication and coordination of activities by addressing issues of 
uncertainty in complex policy contexts (Head, 2014). Barriers to symmetrical information flows were seen to 
reduce understanding and quality information to inform judgements and decisions, and call for education and 
clarification of planning and management assumptions and challenges (Dzhengiz & Niesten, 2020). Ensuring 
real and meaningful engagement also requires addressing mindsets issues to embrace pluralistic worldviews 
and enable legislation supporting decisions with stakeholders (Head, 2014). Overall, our sub-capabilities, 
together with having legislation supporting polycentric decision-making processes and decisions with 
stakeholders, contribute to what Head (2014) describes as ‘cognitive’ (i.e., supporting knowledge, science and 
ideas), ‘communicative’ (i.e., means to communicate and ensure information flows and quality) and 
‘organisational/institutional’ (i.e., embedded practices and viewpoints within organisations/institutions 
influencing mindsets around good practices) dimensions, argued necessary for the framing of policies and 
programs to support climate change adaptation. In addition, it sets the scene for enabling dynamic capabilities 
through supporting knowledge creation and organisational absorptive capacity (Musa & Enggarsyah, 2021). 

Our second capability (actionable decisions) results partly from the achievement of ‘real and meaningful 
engagement’ capability and preventing “artificial” decision-making processes. Through supporting knowledge 
inclusion and the development of collaborative networks, processes of learning and reframing of mental models 
could occur. Under the right setting and facilitation conditions, they could lead to questioning planning and 
management assumptions around the systems to be managed, objectives and means to achieve them, and the 
identification of relevant investment priorities (Pahl-Wostl et al., 2011). Effective knowledge sharing and 
communication also contribute to innovative thinking and actionable knowledge influencing adaptation and 
resilience to future challenges (Wyborn et al., 2021). Identifying relevant interventions and being future-ready 
also reflect the contribution of absorptive capacity to creativity and agility capabilities (Musa & Enggarsyah, 
2021). According to these authors, creativity capability influences the performance of interventions and systems 
under future changes and contributes to agility and resilience capabilities. In contrast, agility capability 
influences the ability to adapt to rapid changes and contribute to resilience capability and more significantly to 
systems performance under changes. Trust issues are a significant challenge to enable ‘actionable decisions’ 
capability and require addressing governance and political challenges to ensure the development and 
implementation of adaptation strategies (Head, 2014). 

Our ‘enabling environment’ capability influences the realisation of our two previous capabilities and, 
consequently, dynamic capabilities. Our sub-capabilities address legislation, effective management and 
leadership and influence different outcomes of adaptive governance in terms of supporting 1) polycentric and 
democratic decision-making processes, 2) the implementation of relevant interventions, alignment of plans and 
commitments at scale, and effective (joint) management of shared water resources, and 3) intergenerational 
equity through effective monitoring and evaluation (Sharma- Wallace et al., 2018). The main barriers were 
related to legislation and leadership and reflect what Head (2014) identified as ‘organisational/institutional’ and 
‘political’ (i.e., management of power, crisis, and political action to protect or change policies and practices). 
These barriers could be partly explained by risk attitudes and willingness to implement changes due to complex 
and wicked problems and related uncertainties (Head, 2014). Other possible reasons involved power issues, 
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especially unethical practices and political interferences, that could undermine the setting of an enabling 
environment and adaptive frameworks supportive of broad governance and knowledge inclusion (Head, 2014). 
They call for more ethics at all levels of decision-making and the development of ‘phronetic’ leader capability 
(i.e., knowing how to realise the right goals); such a capability being paramount to enable dynamic capabilities 
(Scalzo, 2019). 

Applying a capability approach present promises to support adaptation and resilience outcomes as identifying 
dynamic capabilities and barriers to be addressed that cover Head (2014)’s four dimensions to support the 
framing of adaptive strategies able to address future challenges. Also, the approach suggests the need for 
addressing unethical behaviours to enable dynamic capabilities, consistent with different authors, including 
Scalzo (2019). Limitations of this research are related to several factors. One is the subjectivity of inferences 
based on deriving capabilities from participants’ descriptions of barriers and enablers to water planning and 
management. A second is the representativity of findings based on the number and demography of the 
participants interviewed. Finally, an underlying limitation is the method used to elicit knowledge with semi-
structured questions not initially designed to identify capabilities for water planning and management. However, 
for the latter, we argue that visual media, when used as a boundary object, may have facilitated deeper 
discussions about challenges faced in water planning and management. Future research will refine the present 
analysis to identify more finely capabilities for actors in water planning and management and the means to 
enable them according to contexts. It will also explore ‘phronetic’ leader capability-building methodologies 
and demonstrate their contribution to good planning in practice. 
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