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ABSTRACT 

Resilience is a highly aspired capability for the water sector. Whilst the concept has been 

vastly utilised in technocentric and engineering objectives, few studies have investigated 

the human dimensions of resilience in the context of international water utilities. 

Specifically, little is known about how the organisational environment, organisational 

culture and engagement with water customers may contribute to the resilience of the water 

sector and the challenges and opportunities of building resilience capabilities in these 

domains. 

As the central context for this research, water utilities provide critical socio-economic 

utility to society. Disruptions felt by water utilities can negatively impact multiple 

communities, regional prosperity, and national security. However, water utilities 

monopoly nature may insulate them from the new and evolving demands derived from 

the free market, thus delaying the organic development of adaptive and agile capabilities. 

In addition, given that the infrastructure of water utilities tends to be ‘locked-in’ to a fail-

safe stance, this bleeds through the organisation’s norms and beliefs, thus further 

perpetuating previous paths and hindering experimentation and transformative change. 

This is problematic because water utilities are more sensitive to local shocks and stresses 

as they are bound to local catchments and providing services to local communities, as 

opposed to energy utilities that may source energy from a wide range of geographical 

locations. All these factors make water utilities an interesting population of research from 

the lenses of Organisational Resilience.  

Therefore, this thesis aims to understand the current stance and context within 

international water utilities in relation adaptability and Organisational Resilience – 
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spanning the organisational environment, culture, and interactions with customers. This 

work seeks to critically evaluate how the organisational and human capabilities may be 

shaped to enhance water sector resilience and the challenges and opportunities of doing 

so. Through semi-structured interviews and an iterative survey with international water 

utilities this qualitative research captures perceptions from water managers on embedding 

Organisational Resilience properties. 

This research provides several contributions to the current body of knowledge. Primarily, 

the findings empirically identified novel challenges utilities face - spanning the cognitive 

frame, behaviour of individuals, and the context of the organisational environment -  

which flagged some key developmental areas to establish an organisational setting 

conducive of resilience.  

For instance, chapter 2 delves deep into the organisational environment in water utilities. 

and identifies a need to broaden the cognitive frame of utilities to account for flexible 

concepts for enhanced sense-making and proposes novel categories of organisational silos 

and a set of cultural attributes that contribute to organisational resilience. 

Moreover, chapter 3 explores the contextual property of organisational resilience, based 

on external relationships, to examine how customers may influence the resilience of water 

utilities.  Although it was recognised a role of customers as passive beneficiaries of 

resilience, positive roles were also identified, such as: facilitators of more targeted 

initiatives, contributors to higher tolerance levels and positive behaviour-change, and 

resilience advocates. 

An additional contribution of this research is the creation of a framework of an 

organisational culture of organisational resilience for the water sector in chapter 4. A 
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novel set of cultural attributes that were validated as conducive to the Organisational 

Resilience of water utilities were appraised from relevant literature. Derived based on the 

perspectives of utility managers, the set of cultural attributes clarifies Organisational 

Resilience beliefs and values that should shape individuals’ behaviour and the 

organisational environment. Thematic analysis identified an over-emphasis on standards 

and procedures that may hinder positive changes towards a culture of organisational 

resilience. In addition, addressing organisational barriers perceived as a pre-requisite to 

cultural changes, which may lead to inaction. However, the water sector’s impetus for 

talent recruitment and staff retention translated as an appetite to foment deeper relational 

ties with personnel.  

Finally, this study highlights a real need for transforming the beliefs, values, and 

behaviour in water utilities to implement and sustain efforts in the human and 

organisational dimensions that are conducive of Organisational Resilience. Such 

resilience transformation will entail efforts in the cognitive, behavioural, and contextual 

aspects within utilities to address current challenges and leverage identified opportunities.  

Keywords:  

Organisational resilience, organisational culture, water customers. 
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1  INTRODUCTION 

Critical infrastructure systems (CIS) provide essential services that enable the development 

and well-being of society (Chester & Allenby, 2019). As a CIS, water utilities have the 

incumbency to provide ongoing clean water supply and wastewater treatment services to 

different populations. Threats derived from climate change, aging infrastructure and rapid 

population growth are some of the main factors that may jeopardise the continuous delivery 

of these services going forward (Chester & Allenby, 2019; Juan-García et al., 2017). 

Water utilities also heavily rely on systems that underpin their functioning (natural 

environment, physical assets, and people) and are tightly coupled with other CIS (Rinaldi et 

al., 2001). As such, detrimental impacts to a specific system may ripple as significant 

disruptions to water utilities and society.  These complex interdependencies amongst CIS 

(Rinaldi et al., 2001), as well as emerging technologies and globalisation (Australian 

Government, 2016), expose water utilities to wider uncertainty and a multitude of threats that 

may manifest internally and externally. These threats are even more complex and challenging 

to anticipate, therefore leading to an increased risk of disruption and failure (Rinaldi et al., 

2001).  

Detrimental events previously thought to only impact the immediate vicinity of a system are 

now borderless, thus generating repercussions globally (van der Vegt et al., 2015). In addition, 

due to a more interconnected world, these events have now more than ever attained wider 

uncertainty, scope, and reach. Such complexity and uncertainty complicate effective and 

timely prevention and management of detrimental events in the shape of shocks (which are 

acute and unpredictable) and stresses (slow-onset chronic issues), which may impair water 

utilities’ ability to effectively sustain functionality.  
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Risk management alone, as a conventional effort to boost robustness and prevent the 

realisation of threats (also known as a fail-safe strategy), is now recognised as an incomplete 

approach to manage the growing uncertainty and complexity attached to disruptive events 

(Ahern, 2011; van der Vegt et al., 2015). This has been attributed to the inability of risk 

management to account for events that have never happened before and to effectively steer 

recovery in very low-probability, but high-impact disruptions (Linkov & Palma-Oliveira, 

2017). Therefore, safe-to-fail capabilities that entail flexibility and adaptive capacity towards 

enhanced preparedness and reduced downtime in moments of failure are increasingly 

perceived as suitable approaches to complement traditional risk management (Ahern, 2011; 

Chester & Allenby, 2019). However, due to the static and often reactive nature of CIS there 

has been a dearth of progress on transformative changes to keep up with emerging threats 

through adaptiveness and flexibility advancements (Chester & Allenby, 2019). 

Resilience has been lauded as a concept that promotes flexibility and adaptive capacity 

(Hamel & Valikangas, 2003; Sellberg et al., 2018) to provide a “soft-landing” to systems 

when disruptive events occur (Linkov & Palma-Oliveira, 2017). From a technical perspective, 

one of the main benefits of resilience in CIS is its ability to complement risk analysis and 

governance by reducing blind spots through additional redundancy, short and long-term 

adaptive measures, and a more comprehensive grasp of threats through the lenses of a 

systemic scale instead of individual parts in the physical boundaries of CIS (Linkov and 

Palma-Oliveira 2017).   

1.1 Resilience in the water sector 

In the water sector, resilience has become a prominent effort (Ofwat, 2017), as it is postulated 

to help systems to manage and thrive against uncertainties and the effects of contemporary 
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challenges and future unknowns (Folke, 2016; Sheffi & Rice, 2005). Higher expectations 

from regulators and stakeholders on the capacity of water utilities in sustaining water services 

in face of growing complexity (Chalker et al., 2018) has also reinforced resilience as a key 

priority. Therefore, resilience has become a crucial endeavour in the water sector (EUM, 

2017; Ofwat, 2017), which is exemplified by recent governmental mandates for resilience 

advancements (HM Government, 2014; US Government, 2018). In response, water 

practitioners internationally have also showcased increased interest and buy-in to incorporate 

resilience principles in the management of water utilities (EUM, 2017; Smith,  et al., 2019). 

Conventional resilience initiatives in water utilities have been heavily influenced by linear 

and technocratic assumptions to manage specified-threats (Lawson et al., 2020), akin to 

engineering resilience postulated by Holling, (1996).  The engineering paradigm in resilience 

research tends to focus on robustness, hardness of assets and the isolation of infrastructure 

systems from the external environment (Rodina, 2019b).  Similarly, infrastructure resilience 

as posited by the Cabinet Office, (2011) also focuses on physical assets and with a more 

specified and isolated view of threats (Smith et al., 2019).  

However, focusing just on the physical environment to build resilience contrasts with the 

complex setting utilities depend upon and are immersed in; composed of a web of interacting 

systems with overlapping boundaries such as the natural environment, physical assets, 

institutional and human domains (Amir & Kant, 2018; Naderpajouh et al., 2018).  

Whilst technocratic and linear perspectives of resilience have, to a certain extent, succeeded 

in delivering continuous services in the past (Chester & Allenby, 2019), the complexity and 

unpredictability of recent and future events have emphasised the saliency of adaptiveness and 

flexibility to build capabilities that allow water utilities to also swiftly bounce-back and adjust 
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responses (Crick & Bentley, 2020). In addition, infrastructure failures are no longer being 

reduced to technical defects, but as the consequences of broader and complex interactions 

(van der Merwe et al., 2018) between social, physical and natural domains (Hollnagel & 

Fujita, 2013).  

The traditional pursuit for resilience in water utilities, based on physical infrastructure through 

risk management and augmenting the robustness of infrastructure (Lawson et al., 2020), is 

not enough in preventing disruptions, as some have flagged how negligence of the role of 

human domains may have triggered or exacerbated failures to CIS (Hollnagel & Fujita, 2013; 

Naderpajouh et al., 2018). However, there is a dearth of resilience studies for the water sector 

that clarifies the potential contribution of organisational and social capabilities in building 

resilience and the challenges in optimising these in water utilities.  Therefore, resilience 

scholars are increasingly emphasizing the importance of developing safe-to-fail strategies 

specifically through the development of social and organisational capabilities, as they are key 

providers of sentience to CIS and therefore resilience (Chester & Allenby, 2019; Hollnagel, 

2014; van der Merwe et al., 2018).   

In particular, the need to advance understanding of how resilience may be augmented through 

organisational dynamics, behaviour and culture (van der Merwe et al., 2018) and, internal and 

external social relationships and interactions (Akamani, 2016; Crick & Bentley, 2020) has 

been emphasised from academia, industry and governmental spheres (Lawson et al., 2020; 

Ofwat, 2017; Smith et al., 2019). Based on this, some studies have evinced some key 

characteristics in the human domains relevant to utilities that can support adaptive capacity, 

such as a learning environment (Mafabi et al., 2015) that embraces innovation and 

proactiveness (Farrelly & Brown, 2011), to deploy resources effectively (Crick & Bentley, 
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2020) with emphasis on organisational culture (Summerill et al., 2010) which is led by 

example by senior-managers (Baker et al., 2018).  

Whilst there is growing recognition that resilience must be developed more widely to prevent 

short-sightedness and an isolated view of threats (Chester & Allenby, 2019; Smith et al., 2019; 

van der Merwe et al., 2018), there is a need to clarify the practicalities of doing so in the social 

and organisational realms and in the context of water utilities.   

Although engineering and technocratic perspectives have underpinned the main strategies for 

resilience in water utilities (Crick & Bentley, 2020; Lawson et al., 2020; Rodina, 2019b), this 

thesis will follow a softer stance by focusing on the organisational and social capabilities.  

With the view to move beyond an over-emphasis in the built-environment when resilience is 

employed in water utilities, Organisational Resilience (OR) was chosen as the main over-

arching concept that underpins all sections across this research.  

1.2  Aim and objectives 

This research aims to investigate how the social and organisational domains may be adapted 

and developed towards OR in international water utilities.  

The following objectives were utilised as the foundation for the selection of the research 

paradigm, analytical methods and to address the research aim.  

Objective 1: To investigate from existing literature the OR challenges and 

opportunities relating to the water sector and identify knowledge gaps. 

Objective 2: To capture the perceptions of water utilities’ representatives regarding 

the current challenges and opportunities in developing organisational (internal) 

capabilities conducive to OR principles.  
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Objective 3: To capture the perceptions of water utilities’ representatives regarding 

the current challenges and opportunities in developing social (external) capabilities 

conducive to OR principles. 

Objective 4:  To capture the perceptions of water utilities’ representatives on 

organisational culture and advance understanding of what an organisational culture of 

OR looks like in the context of water utilities. 

As this thesis follows a paper-based structure across all analytical chapters, the author 

acknowledges some degree of repetition. As such, each chapter may contain similar content 

specifically in the introduction and methods sections. The author has minimised the theory 

showcased in this first chapter, so the literature can be elaborated in more detail in the 

remainder of the thesis. 

1.3 Theoretical evolution of resilience 

In the 19th century, resilience was utilised in the engineering field to measure strength and 

assess the ability of materials to withstand shocks (Alexander, 2013; McAslan, 2010). 

Subsequently, the resilience concept emerged in the ecology domain from observations of 

natural systems by Holling (1973), where he assessed the natural environment’s behaviour in 

relation to disturbances. Holling’s observations led to the elucidation of two ecological 

behaviours: resilience and stability, of which were later termed as ecological (ecosystem) 

resilience and engineering (equilibrium) resilience (Holling, 1996; Holling & Meffe, 1996). 

His premise was that ecological resilience emerges in systems that are exposed to 

unpredictable surroundings that force changes to their configurations. This continuous 

exposure to disturbances amplifies behavioural reserves, thus promoting enhanced adaptive 

ability and therefore resilience (Holling & Meffe, 1996). Whereas engineering resilience is 
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focused on retaining stability with the impetus of returning to equilibrium within a linear and 

homogenous environment where changes are well-known and consistent (Holling, 1996). 

Akin to command-and-control management, engineering resilience manages variations and 

disruptions in an isolated way towards a single equilibrium, thus not exposed to a diverse 

range of shocks and stresses.  

For the interest of clarity, within the discipline of safety science focused in high-reliability 

organisations (HRO), ‘resilience engineering’ although sometimes misapplied 

interchangeably as ‘engineering resilience’ (Badia et al., 2020), has been evolving in the last 

25 years as a discipline that embraces adaptive capacity, organisational behaviour and culture 

(Hollnagel et al., 2011). However, its focus has been to identify things that go right from a 

safety perspective and maximise them in HROs. 

Following findings from Holling, resilience in socio-ecological systems was then analysed 

through the lens of systems thinking to understand the resilience linkages between societal 

and environmental phenomena (Adger, 2000; Desjardins et al., 2015). For instance, early 

work on resilience by Timmerman, (1981) already examined society’s resilience to climatic 

variability. According to Adger, (2000) social resilience and ecological resilience are 

interdependent given that social systems depend on the environment, likewise ecosystem 

services are also affected by the norms, rules and behaviours that govern social systems. 

Despite natural sciences’ prominent analysis, other disciplines - including business, 

psychology, infrastructure - have also explored the concept in relation to their field of work 

(Alexander, 2013). 

Resilience initiatives encompass various spatial scales (micro, meso, and macro), temporal 

scales  (short, mid and long-term), and fields (organisational management, natural 
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environment and infrastructure systems) (Alexander, 2013; Folke et al., 2010; Macrae, 2019). 

Organisations may also strive for two types of resilience: (1) specified: often articulated as 

resilience from ‘what to what’; and (2) general: a more abstract capability derived from the 

emergent behaviour of individuals and systems (Folke et al., 2010; van der Merwe et al., 

2018). Both resilience approaches (specified and general) should strive for a balance between 

both types as they complement each other. For instance whilst specified resilience is quite 

tangible and narrow as it targets specific threats, general resilience emerges from the adaptive 

interactions and behaviour of individuals and systems to manage unforeseen and 

unpredictable threats (Carpenter et al., 2012).  

Furthermore, resilience can be applied in different moments: prior, during and after a 

disruptive event. Several frameworks have been devised to capture the different  temporal 

scales of resilience, such as the resilience analysis grid (RAG) – monitor, anticipate, learn and 

respond -  by Hollnagel, (2011). Similarly, but from a different perspective, Duchek, (2020) 

conceptualised resilience in three stages (1), anticipation; (2) coping; and (3) adaptation. 

Duchek, (2020) posits that all three stages influence each other’s effectiveness, thus 

highlighting the importance of continuous learning to adjust processes and behaviours, based 

on the outcome from each stage. 

As an umbrella concept, resilience is composed of complementing principles such as 

robustness, redundancy, rapidity, adaptiveness and risk management (Anderies et al.,  2013; 

Brown et al., 2017; Bruneau et al., 2003; Engle & Lemos, 2010). Such principles may be built 

in physical realms through infrastructure, assets, and technologies, as well as within human 

domains including the organisational environment, organisational culture, and relationships 

with stakeholders. An example is van der Merwe's et al., (2018) resilience framework for CIS 

encompassing the engineering and social environments. 
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Despite the variety of disciplines that have adopted resilience as a guiding concept and 

resilience’s multifaceted characteristics, there are some theoretical gaps attached to the 

concept that must be recognised. For instance, the overly normative assumptions surrounding 

resilience (Moser et al., 2019), may prevent the visualisation of resilience inequalities 

amongst different systems and communities. Especially because developing the resilience 

within a single system, if applied narrowly, may increase the vulnerability of other systems 

and communities.  

Another gap in knowledge is that different fields and disciplines often do not cross-pollinate 

on their varied perceptions of the concept.  This has led to a siloed evolution of resilience 

(Macrae, 2019) where several interpretations and objectives of resilience have progressed in 

isolation with very few research and practical attempts (Davoudi et al., 2012) to interpret and 

analyse potential cross-overs from different fields and disciplines (Brand & Jax, 2007; 

Macrae, 2019; Rodina, 2019a). This was depicted by Smith., et al (2019) who have 

exemplified an epistemological divergence, where water professionals would narrowly view 

the concept within the lenses of their specific department or area of work, as opposed to 

having a broader view of resilience towards achieving strategic objectives. 

The islands of knowledge in resilience research and practice may narrow how resilience is 

articulated and implemented in practice, thus potentially leading to blind spots when sense-

making the internal and external environment in preparation of threats. Such silos in literature 

may be attributed by the different epistemological and ontological views that underpins the 

application of the concept (Davoudi et al., 2012; Naderpajouh et al., 2018) and that have not 

been fully reconciled (Rodina et al., 2017). In the water sector this gap is also illustrated by 

the over-emphasis of resilience initiatives and research that are focused in the built 
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environment, with few enquiries on the organisational and social domains (Lawson et al., 

2020).  

1.4 Conceptual Perspective: Organisational Resilience 

Although infrastructure and OR concepts currently share fundamental principles of sustaining 

a systems’ functionality, they convey different priorities and context. Accordingly, they 

pursue different foci; infrastructure resilience is mostly centred on managing specified threats 

to physical assets towards withstanding threats (van der Merwe et al., 2018) and OR more 

strongly revolves around the culture, relationships, behaviour, and resources within the 

corporate environment (Brown et al., 2017; Crick & Bentley, 2020).  

Assessing the resilience of water utilities from the sole lenses of infrastructure resilience, may 

prevent an in-depth appraisal of the breadth of factors and systems that may contribute or 

hinder the resilience of water services. In addition, given this thesis emphasis on examining 

the under-investigated human dimensions of resilience in the water sector, OR is applied 

throughout this study.  

More specifically, this study is underpinned by the OR model posited by Lengnick-Hall et al., 

(2011) due to its three-dimensional structure that covers tangible and intangible actions and 

resources (as seen below) and it is further elaborated in Chapter 2 of this thesis:  

(1) Cognitive: Values and beliefs that contribute to timely and effective interpretation 

(sense-making) of growing trends that translate into a favourable behaviour of OR. 

(2) Behavioural: Ability to manage complexity by proactively and dynamically 

employing unconventional and standardised responses based upon what generates the 

best outcome for the organisation's short and long terms.  



25 
 

25 

 

(3) Contextual: Underpinning structures (people, relationships, processes, and 

resources) that generate cognitive and behavioural characteristics conducive to OR. 

The framework from Lengnick-Hall et al., (2011) was chosen as the analytical lens due to its 

three-layered description of OR properties (cognitive, behavioural and contextual), and 

extensive elucidation of how OR is manifested in practice with reflections that cover internal  

members, organisational perspectives and interactions with stakeholders (micro to macro). As 

such, the chosen framework supports insights that navigates different scales – from 

individuals to organisation and stakeholders - and cognitive, behavioural, and contextual 

structures. 

OR was selected as an underpinning conceptual perspective for this research due to the 

following considerations: 

• OR delves in more detail into the culture, behaviour, relationships, and tangible and 

intangible resources. 

• In the context of water utilities OR may broaden perspectives of the crucial role of 

human capabilities in supporting resilience to complement the current emphasis in 

research and practice of managing specified threats to shield physical infrastructure. 

• OR may expand awareness of threats deriving from organisational and social domains 

to practitioners. 

• The development of OR capabilities may provide a significant impact to resilience 

advancements in utilities due to being an under-developed area in research and for the 

water sector. 

OR has been articulated mostly in the organisational management field, with some studies 

signposting characteristics of OR through1 prescribed frameworks (Denyer, 2017; ResOrgs, 
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2012) illustrating the dynamics of different OR capabilities through empirical evidence 

(Gover & Duxbury, 2018) and  through systematic appraisal of literature (Hillmann & 

Guenther, 2021). Although such studies provide useful descriptions of OR’s characteristics 

as seen in table 1-1, they often fail to provide a more detailed and structured account of how 

OR capabilities are manifested in the values, beliefs and behaviour of personnel, 

organisational culture, and the organisation’s internal and external environment. In addition, 

such a structured and detailed examination of OR, to the author’s knowledge, has not taken 

place in studies for the water sector. 

Table 1-1: Different conceptualisations of OR. 

Organisational resilience seen as: Study: 

Ability to anticipate and effectively read the environment underpinned by 

relational, emotional, cognitive, structural resources and behaviour that leads 

to effective responses. 

(Burnard & Bhamra, 2011) 

Ability to: (1) read and react to disruptions, (2) set strong organisational 

purpose and values, and (3) build innovative and dynamic adaptation. 

(Coutu, 2002) 

Appropriate management of organisational tensions (contrasting behaviours) 

and different temporal processes (foresight, insight, oversight, and hindsight). 

(Denyer, 2017) 

Combination of capabilities (proactive, reactive, cognitive, and behavioural) 

conceptualised through stages: anticipation, coping and adaptation. 

(Duchek, 2020) 

Integration of strategies that focus at enhancing capabilities in the built 

environment and social dimensions. 

(Gibson & Tarrant, 2010) 
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As the main context for this research, water utilities are quite unique in their functioning in 

comparison to organisations that navigate the free market and strive for competitive advantage 

and profitability. Different to organisations that are pressured by levels of productivity, sales, 

and profit when disruptions occur, (Sheffi & Rice, 2005) water utilities incumbency primarily 

lie in protecting and sustaining continuous functionality.  

As a CIS, water utilities often function as natural monopolies, thus experiencing a certain 

degree insulation against the wide-ranging jolts from the free market (Leong & Li, 2017; 

Pawsey et al., 2018). This may delay the need for water utilities to reinvent themselves and 

develop OR capabilities. Especially because water utilities have a strong legacy of building 

long-lasting systems, that according to Chester and Allenby, 2019, may lead to “locked in” 

outcomes or the perpetuation of old strategies despite the need for renewal and the 

Underpinned by social capital and financial reserves. (Gittell et al., 2006) 

Multi-layered conceptual model: people, organisational context for change, 

organisational processes, and the external environment. 

(Gover & Duxbury, 2018) 

Ability to change before the need for change becomes too imminent. (Hamel & Valikangas, 2003) 

OR is underpinned by a creative climate that is conducive of innovation. (Mafabi et al., 2015) 

Diversification of innovation strategies. (Reinmoeller & Van Baardwijk, 2005) 

As a strategy that is built by three main indicators: (1) leadership and culture; 

(2) networks and relationships, (3) change readiness. 

(ResOrgs, 2012) and (Brown et al., 

2017) 

Setting appropriate organisational and national cultures that produces an 

environment conducive of OR. 

(Sawalha, 2015) 
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identification of new ways to manage complexity.  This lock-in can not only be manifested in 

the planning and management of infrastructure but also in the organisational norms and 

beliefs, thus preserving old ways of doing things and hindering the development of OR 

capabilities (Helmrich & Chester, 2020).  

In addition, water utilities are sensitive to local shocks and stresses, given that water is 

supplied by regional companies to communities within a local boundary (Dunk et al, 2012). 

This differs, for instance, from energy companies, where the supply is often not location-

dependent, and energy can be imported/exported from and to different global regions.  Water 

supply’s tie to local availability make water utilities more vulnerable to pollution, extreme 

weather events, water scarcity and reputation damage at local level, this further underscores 

the need for the development of OR capabilities.  

Therefore, water utilities are an interesting context for the investigation of OR, as they are 

relatively insulated from the need for transformative change, coupled with a strong legacy of 

rigid fail-safe systems and the ‘lock-in’ of old ways of doing things which bleeds over to 

organisational norms and beliefs.  However, water utilities’ stronger vulnerability at local 

level warrants a more timely development of agility and adaptability, not only in physical 

assets, but also in the tacit beliefs and value systems of water organisations. 

1.4.1 Organisational culture, organisational resilience, and the water sector  

Many studies share a common understanding that the capabilities that trigger, build and 

maintain resilience in organisations are very much rooted in the characteristics of the 

organisational culture (Denyer, 2017; Gibson & Tarrant, 2010; Harrison et al., 2017; 

Hollnagel, 2014). Organisational culture has been theorised as a combination of shared values 

and beliefs that shape behaviour (Summerill et al., 2010), as collective meanings and views 
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that steer appropriate responses (Weick & Sutcliffe, 2015), and structured as organisational 

artefacts, values and beliefs, and underlying assumptions (Schein & Schein, 2017). Others 

went as far as saying that adaptive capacity (a key tenet of resilience) is highly dependent on 

the organisational culture (Zaato & Ohemeng, 2015). Ultimately, organisational culture is 

assumed to enable or hamper positive changes to organisational behaviour (Johnson, 1992) 

and is the organisational learning outcome to changes in the external and internal environment 

(Schein & Schein, 2017) that could be conducive to or maladapted against OR.  

According to Lengnick-Hall et al., (2011) a culture of OR hybridises organisational responses 

towards the most appropriate intervention to manage a particular threat.  Elsewhere, Tangenes 

& Steen, (2017) suggest that an organisational culture of OR is centred on the sharing of 

information across the organisation through effective collaboration, whereas Burnard & 

Bhamra, (2011) emphasise on the importance of cultivating an organisational culture of 

learning to build OR. From the level of personnel, some OR studies have noted that a positive 

culture that promotes joy (Hartmann et al., 2021) and well-being (Malinen et al., 2019) has a 

direct positive impact on individuals’ sense-making and coping capacity when responding to 

threats.  

The varied views of an organisational culture conducive to OR suggests a lack of consensus 

on the cultural characteristics that may support OR. Current dissensus is also manifested in 

practice, given that different regional and technical cultures may have differing perceptions 

of what they consider to be effective resilience measures in organisations. A study made by 

Zimmermann et al., (2014) in the aviation sector, exhibited how people from different cultural 

contexts (occupational, regional, and cultural backgrounds) have varied beliefs with regards 

to where and how incidents occur and where and how resilience efforts must be devoted and 

implemented. 
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As a cognitive property, organisational culture is crucial in developing OR. However, research 

is needed to identify in more detail key characteristics that encompass a culture of OR. As 

such, organisations may be better equipped to re-design or change values and beliefs towards 

OR with a more clarified goalpost. 

Similarly, in the water sector some studies have emphasized the importance of culture in 

ensuring a commitment to a resilient service (Summerill et al., 2010), or have flagged a need 

for an organisation culture to change (Baker et al., 2018) or the need to clarify how to align 

an organisational culture with the resilience aspirations for the water sector (Smith et al., 

2019). A learning culture (Baker et al., 2018; Smith et al., 2019), that strives for continuous 

development (Summerill et al., 2010), with positive recognition and remuneration (Zaato & 

Ohemeng, 2015) are some of the few cultural characteristics perceived to support the 

development of resilient water services.  

Although culture is noted in some resilience studies for the water sector, they are scattered, 

inconsistent and lack validity from practitioners. Current theory therefore lacks a one-stop 

resource that identifies and combines cultural attributes conducive to OR that is empirically 

endorsed by water sector representatives. This is problematic because, due to the centrality of 

culture in shaping beliefs, values and behaviour, lack of understanding of an organisational 

culture of OR may hamper the development of significant resilience efforts in the water sector.  

1.4.2 OR and stakeholders 

Water utilities exist to serve society whilst inserted in a complex environment where events 

within other systems and decisions by stakeholders may impact water services’ functionality. 

Therefore, it is illogical to just observe the behaviour of a specific CIS without accounting 

other interdependent systems and stakeholders (Rinaldi et al., 2001). CIS can no longer plan 
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for disruptions guided by specified threats to their system alone, but they also have to be aware 

of and examine unintended crises beyond their physical boundaries (Brown et al., 2017).  

Especially because the interdependency of CIS can lead to non-linear events and interactions, 

thus making difficult to predict disruptions (Chester & Allenby, 2019).  As such, broadening 

utilities’ perspectives of potential threats deriving from different sources can prevent 

organisational blindness and enhance preparedness.  

Stakeholder engagement – in the form of positive collaboration with other water utilities, 

different CIS, regulators, and customers – has been claimed to support the widening of views 

on potential threats and prevent misconceptions (Tepes & Neumann, 2020). As part of OR’s 

contextual property (Lengnick-Hall et al., 2011), internal and external social networks with 

stakeholders are one of the underpinning factors that enable the development of OR. These 

networks foment knowledge exchange, development of social capital towards strong 

collaboration in moments of crisis and better awareness of interdependencies (Lengnick-Hall 

et al., 2011). Accordingly, stakeholder engagement has been recognised as an important 

enabler of resilience (Rodina, 2019a), as it supports more comprehensive awareness of the 

external and internal environment, can augment organisational resources (Gover & Duxbury, 

2018) encourages novel and innovative thinking (Crick & Bentley, 2020), enhances 

preparedness, adaptiveness and flexibility (Biddle & Baehler, 2019; Snel et al., 2020).  

1.4.3 Water customers and resilience 

As water utilities are compelled to adapt their systems and behaviour in preparation for more 

regular and unpredictable events, such endeavour competes with an organisational 

environment that is stretched for resources (Chester & Allenby, 2019) as well as external 

pressures, such as higher expectations from customers (Ofwat, 2017).  
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For the water sector understanding the link between interactions with stakeholders and 

utilities’ resilience has been noted as a crucial research priority (Rodina, 2019a; Smith et al., 

2019). Specifically to understand and manage the trade-offs involved deriving from different 

customers’ needs and preferences (Heino & Anttiroiko, 2016) given that different customer 

segments may have disparate opinions on the required level and initiatives of resilience 

(Dziedzic & Karney, 2016) which may also differ from the perceptions of water utilities on 

what is best for customers.   

Advancing customer engagement has been an emerging and important piece within the 

resilience agenda for the water sector (Wallis-Lage, 2015). Especially because disengaged 

customers (Baker et al., 2018) that do not value water services (Golladay et al., 2020) have 

been increasingly acknowledged as key threats to water utilities resilience.  Notably, the 

relevance of customer engagement is exemplified through some resources that advise water 

utilities to consider the priorities of water customers prior to devising their own resilience 

metrics (Rodríguez et al., 2020; UKWIR, 2017).  

Customer engagement in resilience discussions has been strongly attached with the intent to 

ensure fair price-setting (Ofwat, 2016), by attaining a better understanding of current and 

future needs of customers (Baehler & Biddle, 2018) and their preferences on resilience levels 

(Johannessen et al., 2014). In parallel, information-sharing, positive reputation and 

collaborative behaviour have also been observed as key resilience capabilities that should be 

leveraged through enhanced customer engagement in the water sector (Baker et al., 2018; 

Biddle & Baehler, 2019). 

However, customer engagement has not been maximised in the water sector, given it generally 

takes place reactively when responding to customers’ complaints (Akhmouch & Clavreul, 
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2016), or very superficially as unilateral top-down approaches (Akhmouch & Clavreul, 2016).  

Such sub-optimal levels of customer engagement has been exemplified by water practitioners’ 

who have recognised its irregularity and the need to do more (Biddle & Baehler, 2019), even 

though empirical work evidenced a strong desire by water professionals for a wider two-way 

engagement with water customers (Baehler & Biddle, 2018). This is problematic because, 

fomenting social networks with important stakeholders, such as water customers, is crucial 

for the development of contextual properties of OR in organisations (Gittell et al., 2006; 

Lengnick-Hall et al., 2011).Therefore, although the benefits of customer engagement have 

been elaborated for the water sector (Biddle & Baehler, 2019; Golladay et al., 2020), little has 

been articulated in literature on the direct links of enhanced customer engagement and 

resilience.  

More specifically and beyond customer engagement, there is a dearth of understanding of 

how customers can support the resilience of water utilities, given that they derive utility from 

water services and their values and behaviour have a direct effect on the level of vulnerability 

or resilience of water utilities. The plurality of preferences in different customer segments as 

well as financial, social, and psychological factors also influence customer behaviour and the 

steer for resilience in water utilities (Cahn et al., 2020).  

 In addition, as a property of OR, relationships within and outside water utilities promote 

social capital, networks and diffuse power and accountability. Interpersonal connections with 

water customers can serve as resources to more swiftly adapt to uncertain and disruptive 

events (Lengnick-Hall et all, 2011) or as a buffering capability for when in moments of need.   

Beyond customer and/or stakeholder engagement, there is a need to explore the roles water 

customers could play in supporting water utilities’ resilience. This can expand understanding 
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of external and untapped positive capabilities and enable utilities to better target efforts for 

the development of OR. Capturing the breadth of customers’ roles in more detail can uncover 

positive yet under-valued roles or negative and overlooked ones. Given that water managers 

experience the daily challenges of delivering sustained services, capturing the roles of 

customers from their perspectives can broaden understanding on the limitations of water 

utilities in building resilience in an isolated way and the resilience-value of reinforcing 

positive customers’ roles. This way, water utilities can devote efforts to maximise customers’ 

roles conducive to resilience and address roles that increase the vulnerability of the water 

sector.   

1.5 Overall Methodological Approach: 

The cumulative interaction of behaviour and values amongst individuals in utilities provide 

the sentience capacity that influence utilities emergent behaviour and their continuous 

functioning (Hollnagel, 2014). Given the social and organisational nature of this research, the 

assumptions of this thesis follow the ontological line of thought that humans create and 

transform reality (Bryman, 2012).  

Based on the premise that developing properties of OR is heavily influenced by the complex 

interactions of organisational insiders (Crick & Bentley, 2020; Hollnagel, 2014; Lengnick-

Hall et al., 2011; Naderpajouh et al., 2018), a constructivist approach underpinned the 

direction of the researcher’s inquiry. Constructivism assumes that reality is developed by the 

individuals that are actually immersed in a particular environment where the phenomenon of 

interest takes place (Schwandt, 1994). As individuals are constantly shaped by different 

environments and social interactions, reality is in constant flux of construction and 

reconstruction (Bryman, 2012).  
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As observed above, water utilities are quite unique organisations due to its monopoly nature 

that may lead to a sluggish realisation of the need to implement changes (Leong & Li, 2017). 

This is coupled with their strong legacy of seeking system’s robustness and rigidity, which 

may lead to path dependencies (Chester & Allenby, 2019) that prevents timely renewal 

towards their more acute sensitivity to local disruptions. However, as the need for change 

becomes more apparent - due to novel shocks and stresses - the demand for agile and adaptive 

capabilities pressure changes to human behaviour and interactions in such organisations. The 

constructivism stance adopted here also seeks to understand individuals’ reluctance or 

willingness to shape reality for the future through new capabilities that support functionality 

in an organisational context that tends to seek equilibrium and may contradict principles of 

OR. 

Therefore, attaining a better understanding of the organisational environment water utilities 

are immersed in to assess the conduciveness of OR requires insights from individuals that 

experience daily life in utilities and who are also active in building and transforming utilities’ 

resilience reality (Schwandt, 1994). 

The sample capacity across the chapters is up to 31 water utilities’ representatives. Although 

the sample is not statistically generalizable (Tsoukas, 2009), the insights drawn focus in the 

peculiarity of cases to expand understanding of how OR is employed and perceived by 

international water utilities (Tsoukas, 2009; Buchanan, 2012). As such, the epistemological 

value from this modest sample is to broaden and refine perspectives on how OR can be 

manifested in international water utilities, as opposed to negating/creating theories of OR. 

The international nature of this research, enables the exploration and comparison of water 

utilities from different contexts, thus aiding the detection of differences and similarities on 

OR (Fitzgerald & Dopson, 2009). In line with Tsoukas (2009), this study provides analytical 
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refinement by uncovering peculiar empirical manifestations (heuristic generalisations) 

towards refining and further specifying the analytical understanding of OR in different water 

utilities.  

In order to derive underlying meaning from socially constructed phenomena, the researcher 

based this research on methods that support deep interpretation. As such, interpretivism was 

employed as the epistemological paradigm due to its main premise that attaining knowledge 

of the distinct nuances of a social phenomenon requires extensive interpretation of social 

experiences (Bryman, 2012). Utilising interpretivism as the choice for reflections and 

decisions by the researcher also enabled context-specific insights that captured views on the 

social and organisational environment in international water utilities in relation to OR. 

In view of this research’s pursuit of advancing knowledge through the lenses that reality is 

socially constructed and can be better interpreted through the examination of individuals 

perceptions, an inductive approach influenced the analysis of this research. An inductive 

technique was applied due to its mechanism of not having to align tightly with previous 

theoretical frameworks, instead it focuses on creating meaning from the data derived from 

organisational members in utilities who ultimately build and shape reality (Braun & Clarke, 

2006). The researcher was also aware that the analysis of data would not be completely 

detached from previous theories and the researcher’s initial understanding about the subject 

of enquiry, even though the analysis was predominantly applied inductively.  

The focus was to capture rich qualitative data as well as to apply analytical tools that embraced 

depth of meaning through substantial interpretation. The research methods were applied 

systematically with extensive illustration of the evidence from empirical data.  The researcher 

was cognisant throughout the study of the potential for personal biases blurring the steering 
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of inquiry and interpretation of the findings. This was managed through extensive analysis of 

this research dataset, a strictly professional interaction with participants, and support from 

supervisors in assuring neutrality in the thinking of the researcher.  

Qualitative methods that accommodate depth of meaning were the predominant strategies 

utilised for data gathering due to its ability to grasp the pluralism and complexity of the social 

world (Bryman, 2012). For instance, semi-structured interviews were conducted with 

representatives from international water utilities given its ability to generate in depth insights 

from different perspectives and its flexible structure that allows new ideas to be brought by 

the participants (Adams, 2010). In addition, a validation survey through a qualitative delphi 

approach in chapter 4 served as an accessible tool to capture depth from different perspectives 

whilst overcoming some logistical challenges posed during the COVID-19 pandemic. 

Thematic analysis was employed as the main analytical method across this thesis (Braun & 

Clarke, 2006). As a well-established and popular method in qualitative studies (Braun & 

Clarke, 2019), the thematic analysis approach by Braun & Clarke (2006) is epistemologically 

agnostic and is centred on identifying patterns of meaning across a specific dataset. As this 

thesis is positioned in the interpretivism and constructivism realms, the analysis and coding 

exercise delved into the socio-economic contexts of participants and how utilities’ members 

understood their organisational reality and experience in relation to OR (Gioia et al., 2013).  

The creation of themes and sub-themes across this thesis, as per thematic analysis traditions, 

does not focus in the frequency of mentions, but the relevance and importance of specific data 

extracts in relation to the research questions (Braun & Clarke, 2006). The main aim was to 

capture meaningful extracts of socially constructed phenomena that related to the research 

questions as opposed to the frequency of their occurrences (Gioia et al., 2013). 
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The researcher ensured rigour of the coding process from the very outset of devising the 

interview protocol. For instance, the researcher conducted several iterations to the interview 

questions prior to the interviews, to ensure they were aligned with the main research questions 

and were free from leading questions that could influence the participants views on a specific 

topic (Gioia et al., 2013). The potential of bias in the coding process was managed through 

extensive discussions with supervisors who regularly critiqued the researcher’s interpretation 

and suitability of the themes – see more in table1-2 (Gioia et al., 2013). During the discussions 

on the thematic maps (hierarchical structures of meaning: codes, sub-themes, and themes) 

(Braun & Clarke, 2006) if the content was not agreed among supervisors and the researcher 

and if they had very different interpretations the thematic maps were re-visited. This process 

took place to ensure higher confidence in the structure of the findings and insights (Gioia et 

al., 2013). 

The following phases of thematic analysis (Braun & Clarke, 2006) were employed for the 

creation of themes observed across the chapters of this thesis: 

1) Data familiarisation: iterative reading and appraisal of the data corpus documenting 

initial insights and patterns; 

2) Initial coding: coding of initial insights by giving equal attention and importance to 

each data item; 

3) Searching for themes:  Collation and appraisal of codes into themes (broader patterns 

of meaning) and sub-themes; 

4) Revision of themes: refinement of candidate themes, removal of ineffective themes 

(iterative process of reading and re-reading, and coding and re-coding the dataset to 

assess the singularity and effectiveness of themes). 
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5) Defining and naming themes: further refinement of themes and assessment of the 

coherence (coherence on the hierarchy of meaning) between themes, sub-themes, and 

codes.  

A final thematic mind map is observed below as an example of the structure and rationales 

utilised for the creation of themes seen across this thesis. Figure 1-1 showcases a thematic 

map based on the dataset utilised in chapter 2 of this thesis.  

 

 

Figure 1-1: Illustration of a thematic mind map with the logical hierarchy of codes, sub-themes, and themes 

for the creation of meaning. 
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The dataset attained from the interviews directly contributed to chapters 2 and 3. The 

interviews focused on understanding the challenges and opportunities of adapting and 

developing social and organisational capabilities conducive to resilience in water utilities.  

Two pilot interviews also took place with relevant representatives from the water sector to 

refine and assess the suitability of the questions in the proposed interview topic guide utilised 

by the researcher to steer the interview structure.  

In chapter 4 the creation of a cultural framework of OR tailored for water utilities was based 

primarily on appraisal of latest literature evincing cultural attributes that support resilience. 

Once the framework was constructed, its suitability for the water sector was assessed by 

consulting the participants on areas that needed to be changed and improved given their 

extensive experience of working in water utilities. The findings for chapter 4 derived from 

two rounds of surveys containing closed (quantitative) and open-ended questions 

(qualitative). The surveys had the intent of refining and validating a cultural framework of 

OR for the water sector with the closed questions capturing quantitative responses to assess 

consensus and open-ended questions to explore relevant themes.  

Finally, Table 1-2 provides an overview of the considerations made throughout this study to 

ensure its trustworthiness (validity and reliability). With the understanding that the social 

world is always in flux, validity and reliability as assessed in positivistic-based research would 

not be appropriate in this study (Cypress, 2017). Therefore credibility, transferability, 

dependability, and confirmability were employed as the main indicators of rigour in this 

thesis. 



41 
 

41 

 

Table 1-2: Reflections on the trustworthiness (validity and reliability) of this thesis, 

which was based on the criteria from Bryman, (2012), Cypress, (2017) and Noble & 

Smith, (2015). 

Credibility (internal 

validity) 

Transferability (external validity) Dependability 

(reliability) 

Confirmability 

(objectivity) 

• This thesis followed 

well-established research 

and analytical methods for 

qualitative data, e.g.: semi-

structure interviews, 

thematic analysis, and 

qualitative Delphi. 

 

• Debriefing and 

reflexive discussions were 

conducted regularly with 

other researchers to address 

potential biases.  

 

• Member checking: 

analysis of the semi-

structured interviews was 

presented to some 

The context of participants from 

different countries is considered 

throughout. A more detailed 

consideration is given specially 

in relation to regions containing a 

stark contrast of their quality of 

water services such as high and 

middle-income countries. The 

analysis, carefully examined the 

uniqueness of perspectives from 

different regions. 

The transferability of findings, 

given the small sample of this 

study, is centred in providing 

analytical refinement by 

broadening perspectives of OR in 

different contexts rather than 

proving or disproving theories 

The decision-making of 

different phases of this 

research - such as setting 

the study’s aim and 

objectives, selection of 

sample and data analysis 

– was consulted with 

supervisors who 

challenged and criticised 

assumptions and 

decisions from the 

researcher. 

The rationale of the 

analysis of each 

research output was 

shared with peers to 

ensure that individual 

values of the researcher 

were not clouding their 

analytical judgement. 

Strategies for analysing 

data were also 

extensively documented 

and presented to 

supervisors and 

participants.  
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participants, and during the 

surveys the participants had 

the chance to review and 

validate their individual and 

group responses. 

(Tsoukas, 2009; Buchanan & 

Denyer, 2013).  

 

1.6  Thesis Plan 

Based on the aim and objectives displayed in figure 1-2, the remainder of  this thesis is 

arranged as a series of chapters, most of which are formatted as journal articles (with the 

exception of chapter 5). As observed, the introduction to this thesis context, rationale and a 

brief literature review were presented in chapter 1. As this thesis is structured by papers, as 

opposed to a monograph, a literature review in support of objective 1 has also been included 

throughout all the remaining chapters. 

Chapters 2, 3 and 4 utilise interpretative research methods to capture the perceptions from 

international water utilities’ representatives relating to OR. Chapter 2 delves deep into the 

organisational environment by applying thematic analysis (Braun & Clarke, 2006) to the 

findings generated from semi-structured interviews. It assesses the challenges to developing 

an organisational environment conducive of OR in water utilities. It does so by critically 

analysing the themes derived from the analysis, against the OR analytical framework by 

Lengnick-Hall & Beck, (2005). The findings highlight dominant OR challenges pertaining 

the cognitive and contextual properties in water utilities. The appraisal of challenges against 

resilience literature also enabled a better understanding of the implications of these challenges 

to water utilities. Chapter 2, therefore, more closely responds to objective 2 as it provides 
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clarity on the challenges and opportunities of adapting organisational capabilities to build OR 

and the implications to water utilities. The empirical findings also reinforced some knowledge 

gaps identified from chapter 1, specifically around the role of customers and lack of clarity 

on the characteristic of an organisational culture conducive to OR.  

By building on the contextual property of OR (Lengnick-Hall et al., 2011), chapter 3 

investigates the role of customers in building OR from the perception of water utilities’ 

representatives. This chapter elucidates ways that customers can support water utilities in 

building OR as well as the different perceptions on the necessary initiatives of customer 

engagement to facilitate and maximise the positive role of customers. Thematic analysis is 

also employed in this study and displays key patterns of meaning relating to customers’ role 

in building OR in water services. The themes are then appraised against current literature in 

the topic to assess theoretical advancements as well as challenges, and opportunities for the 

water sector. Given that this chapter explores the under-investigated role of customers in 

building water sector resilience, it addresses objective 3 as it illustrates the perceptions 

regarding social capabilities of resilience with external stakeholders - which in this chapter 

the researcher focuses on water sector customers.   

Chapter 4 appraises current literature on cultural attributes conducive to the OR of water 

utilities. Through this process a cultural framework of OR was devised and posed for the 

scrutiny of water sector professionals through iterative surveys. A delphi approach composed 

of two survey rounds was utilised to capture the participants perceptions about desirable 

attributes of an organisational culture for OR and to conduct a framework validation process. 

The survey responses were analysed quantitatively and qualitatively. The iterative nature of 

the surveys resulted in the refinement of the framework which enhanced its suitability for the 

organisational context of water utilities and coherence to the views of utilities’ 
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representatives. Once consensus was reached amongst the participants the framework was 

then validated. Despite the construction of a cultural framework that identifies desirable 

outcomes of an organisational culture for OR in the water sector, this chapter also ellaborates 

in more detail key cultural characteristics conducive of OR and explores the linkages between 

organisational culture and OR. Given the chapter’s focus of unpicking the characteristics of 

cultural attributes conducive of OR in water utilities, this chapter directly responds to 

objective 4 of this thesis.   

This thesis is then concluded in chapter 5 through an overview of the main theoretical 

contributions generated by previous chapters – theoretical replication, extension - 

contradiction, and creation of new theories - as well as a discussion on challenges and 

opportunities. Chapter 5 reinforces the complexity and significance of building social and 

organisational capabilities aligned with OR principles for the water sector and brings all the 

chapters’ together. It also provides a summary on the key insights generated for water utilities, 

gaps in knowledge identified and recommended areas for future research. This chapter is 

composed by summary of findings, followed by the transversal challenges and opportunities 

to embedding OR, implications for policy, methodological reflections and contributions, 

implications for the water sector, and future research.  

The structure of the thesis is reflected in diagrammatic form below which illustrates the 

linkages between the objectives, chapters and research methods and their contribution to this 

research aim. 
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Figure 1-2: Diagram illustrating the linkages between the aim, chapters, methods and objectives 

of this thesis. 
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*Supplementary material has been added in appendix J: evidence table containing example 

quotes and thematic mind-map. 

 

2 Real-life resilience: exploring the organisational environment of international 

water utilities. 

Giffoni, E., Jude, S., Smith, H. M., & Pollard, S. J. T. (2022). Real-life resilience: Exploring 

the organisational environment of international water utilities. Utilities Policy, 79, 101394. 

https://doi.org/10.1016/j.jup.2022.101394 

 

Abstract 

The water sector has signalled the need to advance organisational and social resilience efforts. 

There is a lack of understanding of whether the organisational environment in water utilities 

is conducive to organisational resilience. Themes from interviews showcased challenges 

related to cognitive and contextual organisational properties. We identified a need to broaden 

the cognitive frame of utilities to account for flexible concepts for enhanced sense-making. 

We propose categories of organisational silos and a set of cultural attributes that contribute to 

organisational resilience. Interventions are needed to develop the cognitive, behavioural, and 

contextual properties of utilities that support organisational resilience.  

2.1 Introduction 

Resilience is recognised to help organisations prepare for, manage and thrive against the 

effects of chronic and acute disruptions (Sheffi & Rice, 2005). Despite the disciplinary 

evolution of the concept and its increased prominence, scholars and practitioners still struggle 

with interventions to build and sustain resilience (Moser et al., 2019). In particular, integrating 
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different sub-domains of resilience, such as social and organisational,  remains one of the 

main challenges (Macrae, 2019; Moser et al., 2019; Naderpajouh et al., 2018; Rodina, 2019), 

especially when managing critical infrastructure systems (CIS) (Brown et al., 2017; Crick & 

Bentley, 2020).  

The resilience of CIS, such as water utilities, is paramount for society (van der Merwe et al., 

2018). Water utilities have the complex duty of ensuring ongoing water and wastewater 

services against a backdrop of increasingly complex shocks and stresses (Baehler & Biddle, 

2018; Brown et al., 2017). Within the water sector, resilience discussions are traditionally 

dominated by technocratic and engineering perspectives (Akamani, 2015; Crick & Bentley, 

2020; Rodina et al., 2017). Increasingly, however, water sector professionals and scholars are 

emphasizing multiple domains of resilience through more comprehensive resilience 

approaches that also account for organisational and social capabilities (Akamani et al., 2015; 

Crick & Bentley, 2020; Naderpajouh et al., 2018; Rodina et al., 2017; Smith et al., 2019). For 

this study, resilience refers to the organisational resilience concept which encompasses 

capabilities to manage internal and external threats. Therefore, we posit that organisational 

resilience is the collective ability to absorb, adapt and capitalise on shocks and stresses 

(Lengnick-Hall et al., 2011). 

Accordingly, from an organisational perspective, precursors to disruptive events may be 

linked to organisational behaviour and culture (Taylor et al., 2017). In addition, the water 

sector has indicated an increasing recognition of the importance of human agency in the 

resilience of water utilities (Crick & Bentley, 2020; Lawson et al., 2020; Ofwat, 2017; Smith 

et al., 2019), especially as humans have a significant influence on vulnerabilities of physical 

assets (Chester & Allenby, 2019). Therefore, insights on these issues from water sector 

personnel may support a better understanding of the current organisational environment in 
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water utilities and whether it is conducive to resilience initiatives. The term ‘organisational 

environment’ is applied in this paper as the internal dynamics, perceptions and values of water 

utilities that influence organisational resilience performance 

The authors have had a long-standing research interest in the organisational journeys that 

water utilities are undergoing; from engineering risk and asset management through to 

corporate risk governance and, more recently, toward embedded organisational resilience 

(Chalker et al.,  2018; Pollard et al., 2009; Pollard et al.,  2006;  Pollard et al., 2014; Tang et 

al., 2013). However, these developments are not simply a progression within a single domain 

because the concepts of risk governance, risk management, and resilience each draw in 

additional elements from disciplines not incorporated within the predecessor concept.  

To examine the organisational resilience maturity of recent developments in detail, we draw 

from the internal cognitive, behavioural, and contextual properties of water utility 

organisations (Lengnick-Hall & Beck, 2005; Lengnick-Hall et al., 2011).  

While studies of organisational resilience have been undertaken for the water sector (Crick & 

Bentley, 2020; Rodríguez et al., 2020), they often lack a clear definition of the concept. This 

gap may be linked to numerous conceptualisations of resilience that contribute to ambiguous 

and inconsistent understandings (Duchek, 2020). Organisational resilience is mainly 

described as a blend of traits, behaviours, resources and capabilities (Duchek, 2020; Gittell et 

al., 2006; Gover & Duxbury, 2018) that enable dynamic adaptation and sustained delivery of 

organisations’ products and services. Elsewhere, organisational resilience is seen as the 

appropriate management of tensions, such as efficiency and adaptive capacity, as well as 

temporal practices, namely: foresight, insight, oversight and hindsight (Denyer, 2017). 

Crucially, people, leadership and culture have been identified as the primary sources of 
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organisational resilience  (Gittell et al., 2006; Gover & Duxbury, 2018; Mafabi et al., 2015; 

ResOrgs, 2012). A culture of organisational resilience has been described as an ambivalent 

vigilance of the status quo (Sheffi & Rice, 2005), a proactive organisational stance (Denyer, 

2017) and a culture that embraces change through innovation and renewal (Chester & 

Allenby, 2019; Hamel & Valikangas, 2003; Mafabi et al., 2015).  

In addition to varying perspectives, literature predominantly signposts characteristics of 

organisational resilience through attribute-based tools or prescribed frameworks (Denyer, 

2017; ResOrgs, 2012; van der Merwe et al., 2018) that are often applied as organisational 

resilience assessments (Brown et al., 2017; Sweya et al., 2020). However, these can lack a 

detailed account of the reality in organisations and depth of understanding of the complexities 

of developing organisational properties conducive to resilience. Very few studies have 

attained a detailed picture of the realities of organisational resilience (Gover & Duxbury, 

2018), especially for the water sector (Crick & Bentley, 2020). Therefore, there is a need for 

an in-depth understanding of the current organisational environments in water utilities, with 

approaches that focus on resilience assessments and explore the internal properties of utilities 

from the lens of a clearly defined notion of organisational resilience.  

In this paper, we utilise the framework posed by Lengnick-Hall & Beck (2005) and Lengnick-

Hall et al. (2011) as an analytical frame due to its detailed illustration of how organisational 

resilience is manifested in different properties within organisations. Organisational properties 

must be developed to build the capacity for organisational resilience and honed continuously 

as capabilities to sustain a resilient performance (Lengnick-Hall & Beck, 2005). Table 2-1 

showcases descriptions and the manifested characteristics of the cognitive, behavioural, and 

contextual organisational properties that support resilience, thus allowing a more in-depth 

analytical assessment of the organisational environment. We believe that by utilising the 
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organisational properties below, as opposed to attributes-based frameworks (Denyer, 2017; 

ResOrgs, 2012), we can clarify, in more detail, the realities and complexities of building 

organisational resilience practically into water utilities. 

Table 2-1: Analytical framework of organisational properties that support 

organisational resilience, adapted from Lengnick-Hall & Beck (2005) and Lengnick-

Hall et al. (2011). 

Organisational 

Properties: 

 

Description: 

 

 

Manifested as: 

 

 

Cognitive 

Values and beliefs (cultural 

identity) that contribute to timely 

and effective interpretation (sense-

making) of growing trends that 

translate into a favourable 

behaviour of organisational 

resilience. 

• Widespread understanding and commitment to the 

organisational vision and values. 

• Cognitive frame of ingenuity, flexibility, and 

decisiveness when confronting uncertainty to support 

effective responses and opportunities for development. 

 

 

Behavioural 

Ability to manage complexity by 

proactively and dynamically 

employing unconventional and 

standardised responses based upon 

what generates the best outcome for 

• Cognitive elements are transformed into visible 

actions: bricolage, improvisation, pro-activeness, and 

resourcefulness. 

• Behavioural reserves composed of standardised 

well-scripted behaviour and the ability to implement 
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the organisation's short and long 

terms.  

organic responses based on the most suitable course of 

action.  

 

 

Contextual 

Underpinning structures (people, 

relationships, processes, and 

resources) that generate cognitive 

and behavioural characteristics 

conducive to organisational 

resilience. 

• Internal and external social capital, psychological 

safety (collective respect for unconventional and 

contentious ideas/solutions), diffuse power (inclusive 

decision-making), resource network (interpersonal 

connections that generate resources/solutions), 

accountability, and tangible and intangible resources. 

Based on the analytical framework in Table 2-1, the research question is posed: “What are 

the challenges water utilities face in developing the internal organisational properties that 

build organisational resilience?”. Using interviews with a sample of managers from 

international water utilities spanning the public and private sectors in middle and high-income 

countries, we explore the operational realities of utilities and examine whether there is 

evidence of a material transition from good corporate risk governance toward organisational 

resilience in practice.  

2.2 Methods 

Semi-structured interviews were conducted with water utility representatives from Australia, 

Brazil, Canada, East Asia, Greece, Hungary, Netherlands, Portugal, UK and US. A semi-

structured interview was selected to elicit supportable evidence from water managers (Adams, 

2010). The semi-structured interviews established a focus for the interviewer while supporting 

the participants to voice a free flow of ideas and information based on their perceptions and 

experiences (Adams, 2010). The interviews sought to capture the current organisational 
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environment of utilities from different realities and geographical locations concerning 

organisational resilience. The geographical scope of this study was focused on middle and 

high-income countries with relatively well-established centralised utility services. 

An interview topic guide provided a detailed account of the organisational domain of water 

utilities and perspectives on the current organisational environment and challenges faced in 

building resilience. The guide was informed by the main knowledge gaps identified from the 

literature and refined by two pilot interviews with relevant representatives from the water 

sector. The questions covered topics on participants’ understanding of resilience, as well as 

their views on social and organisational aspects of resilience.  

The sample was composed of managers and senior managers from international water utilities. 

Out of the 31 participants, 13 were selected purposively, as they were involved in a working 

group of the US Water Research Foundation research project that funded this study (see 

Acknowledgements). To prevent the predominance of project members, we recruited an 

additional 18 participants with no direct involvement through snowball sampling (Table 2-2). 

These participants were selected due to their strategic and tactical roles in influencing water 

utilities’ resilience. Two participants were representatives of a Water Association from East 

Asia. The specific country where the Water Association is located has been omitted to 

maintain their anonymity. 

Table 2-2: Characteristics of the participants in this study. 

Region Participant’s area of expertise  Utility scope Utility Type 

Engaged 

in the 

project 
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Australia Risk management 

Clean water and 

wastewater 

Public X 

Brazil 

Research, development, and 

innovation (senior manager) 

Clean water and 

wastewater 

Public/private   

Brazil Asset management and planning Wastewater Public/private   

Canada Corporate governance 

Clean water and 

wastewater 

Public X 

Canada Strategic projects (senior manager) 

Clean water and 

wastewater 

Public X 

East Asia Water association Clean water 

Private (non-

profit 

organization)  

  

East Asia Water association Clean water 

Private (non-

profit 

organization)  

  

Greece 

Research, development, and 

innovation (senior manager) 

Clean water and 

wastewater 

Public/private   

Hungary Water quality and safety 

Clean water and 

wastewater 

Public   
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Netherlands 

Research, development, and 

innovation 

Clean water and 

wastewater 

Public   

Portugal 

Asset management and planning 

(senior manager) 

Clean water and 

wastewater 

Public X 

UK Risk management 

Clean water and 

wastewater 

Private X 

UK Risk management (senior manager) 

Clean water and 

wastewater 

Public X 

UK Asset management and planning 

Clean water and 

wastewater 

Private X 

UK Climate change 

Clean water and 

wastewater 

Private X 

UK 

Asset management and planning 

(senior manager) 

Clean water and 

wastewater 

Public X 

UK Climate change 

Clean water and 

wastewater 

Private X 

US 

Research, development, and 

innovation 

Clean water and 

wastewater 

Public X 

US Strategic projects (senior manager) 

Clean water and 

wastewater 

Public   
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US Asset management and planning Wastewater Public X 

US Asset management and planning 

Clean water and 

wastewater 

Public X 

US Asset management and planning  

Clean water and 

wastewater 

Public   

US 

Stakeholder outreach, asset 

management, and planning  

Clean water  Public   

US Asset management and planning Clean water Public   

US Strategic projects  Wastewater Public   

US Climate change  

Clean water and 

wastewater 

Public   

US Risk management 

Clean water and 

wastewater 

Public   

US Public relations 

Clean water and 

wastewater 

Public   

US 

Research, development, and 

innovation 

Clean water and 

wastewater 

Public   

US Senior management 

Clean water and 

wastewater 

Public   
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US Climate change 

Clean water and 

wastewater 

Public   

 

The interviews attained ethical approval, and the anonymity of participants was preserved. 

The interviews were conducted between September 2019 and March 2020 on a one-to-one 

basis via telephone or Skype, and they ranged in length from 30 minutes to over 2 hours. All 

interviews were recorded and transcribed verbatim, with two interviews translated (from 

Portuguese to English) and transcribed by the researchers.  

Transcripts were stored and organised in the software Nvivo ™ 12 (QSR International Pty 

Ltd, 2020). Reflexive thematic analysis (Braun & Clarke, 2006) was employed as the 

analytical method due to its theoretical flexibility and potential to derive insightful patterns 

of meaning across the dataset. A predominantly inductive approach steered the creation of 

codes and themes that were regularly revisited across all transcripts. However, we also 

acknowledge that the literature review partly influenced the analysis of data and the creation 

of themes. The researchers were conscious about regularly reviewing themes to ensure a clear 

distinction between them and to certify that the themes devised were consistent across the 

data set to avoid recency bias. Codes and themes were devised based on patterns that had 

relevance and importance in clarifying the organisational environment of water utilities with 

respect to resilience, as opposed to the frequency of citation across the entire dataset (Braun 

and Clarke, 2006). We related the devised themes with the analytical framework on 

organisational resilience (Lengnick-Hall & Beck, 2005; Lengnick-Hall et al., 2011) to explore 

current organisational challenges and their respective implications for the water sector. The 

assessment of themes against the framework allowed a more comprehensive analysis within 
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different organisational dimensions (cognitive, behavioural, and contextual), thus clarifying 

the complexity of developing organisational properties conducive to resilience in a water 

utility environment. 

2.3 Results  

The results are structured based on the themes below (Table 2-3). This table relates the main 

themes derived from the thematic analysis with the analytical framework (Table 2-1). We 

assessed the themes against the most relevant organisational properties. This approach 

allowed the researchers to pinpoint challenges and their implications, thus providing an initial 

visualisation of where resilience solutions could be targeted in the organisational sphere. 

Our results have shown that progress has been made toward embedding a deeper 

understanding of the importance of human elements in building resilience. However, in this 

paper, we focused our analysis on the challenges standing in the way of building the internal 

organisational properties that support organisational resilience. 

 

Table 2-3: Identified themes and the implications for building organisational resilience, 

based on the theoretical framework from Lengnick-Hall and Beck (2005) and Lengnick-

Hall et al. (2011). 

 

Identified themes: 

 

Implications to organisational resilience in water utilities: 

Narrow understanding 

of resilience. 

• Cognitive  

Interpretations of resilience are narrowly focused on risk 

management and robustness, with little consideration of flexibility 
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and adaptability elements of resilience, thus limiting sense-

making when managing shocks and stresses. 

Justifying and 

sustaining resilience. 

• Cognitive and behavioural 

Decreased capacity to read (sense-making) and respond to threats 

proactively due to dominant reactive and efficiency values that 

drive behaviour, thus restricting the development/ability to draw 

from behavioural reserves. 

Constrained 

environment for 

innovation. 

• Contextual and cognitive 

Lack of tangible and intangible resources to foster innovative and 

flexible values to drive creative solutions and experimentation 

toward organisational renewal and growth. 

Resilience and 

resources. 

• Contextual and behavioural  

Unfavourable contextual scenario due to resilience not being seen 

as a basic necessity, thus competing with other impending 

priorities and hindering the ability to manage paradoxical 

tensions. Insufficient resources and funding impact the range of 

behavioural reserves (well-rehearsed/ organic responses) to 

manage shocks and stresses. 

Silos and conflicting 

priorities. 

• Contextual and behavioural 

Lack of effective resource networks (interpersonal connections) 

and inclusive decision-making (diffuse power), thus leading to 

misaligned and duplicated organisational efforts. 
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Uncertainty on 

leadership buy-in. 

• Contextual 

Absence of a driving force pushing the development of processes 

and allocation of tangible and intangible resources in support of 

organisational resilience. 

Organisational 

structures. 

• Cognitive 

Lack of a consistent cognitive frame (cultural identity) to 

ensure organisational-wide understanding and commitment to 

organisational resilience values.  

 

Lack of understanding 

of how to embed a 

culture of 

organisational 

resilience. 

• Cognitive and behavioural 

• Inadequate organisational values and beliefs and under-

explored cultural characteristics that influence behaviour 

toward organisational resilience, thus impacting a cohesive 

cultural identity and commitment to the organisational vision. 

2.3.1 Narrow understanding of resilience 

The findings denote a narrow perception of resilience, as some participants rarely related 

resilience with more flexible concepts such as adaptability and flexibility. Instead, some 

participants articulated their views on resilience based on more confined concepts such as risk 

management and engineering robustness. However, resilience is a broader concept composed 

of multiple interventions underpinned by different (and potentially contrasting) concepts, as 

unilateral and rigid cognitive lenses are insufficient to build organisational resilience. In 

addition to this narrow understanding, the results also showed some confusion around the 

general concept of resilience, which was manifest predominantly by participants from non-
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English speaking countries, with one noting: “There is no exact word in [my language] that 

exceeds this concept. We use the English word, ‘resilience’ […] I think we still ha[ve] 

difficulties understanding the complete concept” (WA01). 

2.3.2 Justifying and sustaining resilience 

The challenge of justifying resilience to the organisation was related to perceived non-tangible 

benefits, the frequency of extreme events and resilience being pitched internally based on 

hypothetical scenarios: “I think it’s really hard to engage people who have never been in a 

disaster, or who don’t really have the sense of what a disaster and chaos looks like” (RI10). 

However, the need for resilience was often acknowledged only after a crisis. Sustaining 

resilience investments in organisations ‘presumed’ to have high levels of resilience maturity 

was also seen as a major challenge: “[…] over the past years […] the government and others 

see us like we are okay. The things we do to keep up with this level of resilience sometimes 

are regarded – this is really ironic – are regarded as needless” (RI13). This efficiency-driven 

and reactive stance instils brittleness in the ability of water utilities to read effectively and 

proactively (sense-making) and respond to potential threats, which are essential cognitive and 

behavioural properties of organisational resilience. 

2.3.3  Constrained environment for innovation  

Innovative advancements drive organisations to improve their expertise and practice and 

support dynamic responses. However, the findings suggested that uncertainty and scarce 

resources often inhibited the implementation of innovative efforts: “When you're in a very 

financially constrained operating environment, it can be really difficult to make the case for 

doing something different when you don't know whether it's going to work […]” (RI02). There 

was a degree of caution about implementing untested solutions, such as green infrastructure, 
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in the context of highly constrained resources with the pressure of sustaining the delivery of 

what were deemed to be more reliable services.  

Additionally, reluctance to change by individuals in the organisation was seen as a barrier to 

innovation and professional development. Attaining a mindset that embraces change amongst 

personnel was a dominant issue that was sometimes influenced by fear and unwillingness to 

experiment with novel approaches: “If something always worked […] there's really no benefit 

to the individual to encompass change. Whereas it might be a huge benefit to the organisation, 

the risk to themselves might be weighed as greater than their desire to move forward” 

(RI23B). 

2.3.4 Resilience and resources 

Most participants noted that scarce resources and financial limitations hindered proactive 

behaviour that favoured long-term benefits: “[…] there’s a particular challenge that we’re 

facing in this moment in time around our ability to invest in what we need to do to maintain, 

or to improve our performance to meet expectations versus the financeability of water 

companies […]” (RI03). Additionally, some participants perceived resilience initiatives not 

as a basic necessity. 

Although lack of resources was a challenge expressed by most participants, middle-income 

countries were particularly vocal about how deficiencies in the quality of water services and 

scarce resources impacted their ability to initiate resilience efforts. Therefore, adopting 

resilience under conditions of scarce and coveted resources was perceived as unnatural due to 

the need to address other priorities: “So this topic of resilience, I believe that water utilities 

[here] they know the importance of it, but given that we have more essential and basic 

problems […], I believe that for other water utilities [...] this concept is not such a huge 
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priority at the moment” (RI19). This scenario of scarce resources is problematic because 

organisational resources support contextual conditions to enact cognitive and behavioural 

properties of organisational resilience. 

Further, participants emphasized financial issues, which were associated with the following 

factors: (1) societal desire to maintain water prices as low as possible; (2) decreasing demand 

and revenue due to population/consumption decline; and (3) lack of funding. From the 

perspective of private utilities, the participants underscored a misalignment between water 

price determinations by regulators and the long-term resilience needs of utilities: “[…] most 

water companies ha[d] to put back to the regulators […]: 'We can't do what you're asking us 

to do with the amount of money that you're allowing us. It's not possible. It makes us 

unfinanceable as a business’” (RI02). Elsewhere, some public utilities reinforced resilience 

concerns associated with lack of funding due to competition for funds with other sectors: 

“[…] Resiliency funds would be competing with homelessness funds, with public health funds, 

with trash funds, even with improving water supply funds. When you look from that 

perspective, is it right to fund resiliency when you have a lot of people homeless on the 

street?” (RI21). Still in the public sphere, some notable yet niche remarks were also made 

around water tariffs being frozen centrally by the government for a prolonged period, the 

commission of resilience initiatives “on paper” without governmental funding and 

dilapidation of infrastructure due to a lack of maintenance funds to ensure its resilience.  

2.3.5 Silos and conflicting priorities 

Participants voiced that reaching out to others to assemble more comprehensive solutions 

beyond their silos was often not supported. The lack of integration impacted effective 

communication and cohesive information management, where independent and isolated 
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solutions generated unintended and harmful consequences across the organisation. For 

instance, addressing immediate urgencies within one silo may cause detrimental impacts on 

different parts of the organisation: “One of the challenges is that the person here may do 

something which has made their life easier. They’ve achieved what they want to achieve. But 

actually, they’ve made it difficult for the business over here because there’s a cascade effect 

(RI06.1)”. Lack of integration and cohesiveness in water utilities was seen as a challenge that 

could lead to unnecessarily duplicative work.  

Sharing information through collaborative integration and resource networks supports the 

growth and diversity of intellectual capital and increases awareness of interdependencies 

amongst different silos in the organisation, thus preventing rework and streamlining 

organisational processes. However, based on the data in this study, we identified three mains 

silos that may lead to conflicting priorities and lack of cohesion within water utilities: (1) 

physical characteristics, (2) technical background, and (3) hierarchical levels. 

2.3.5.1 Physical characteristics 

The physical characteristics of water utilities were noted siloed: “[the] company is very big 

because it serves the whole state. […] So, within our organisation there is a great difference 

according to different regions” (RI19). Some participants recognised that water utilities suffer 

from compartmentalisation due to their large size and the physical separation of workplaces: 

“I think part of it is that we have physical separation between some of our places – our 

workplaces, right?” (RI06). It was highlighted that disseminating information across the 

whole organisation can be difficult, as in some cases, staff do not have e-mail addresses and 

have different work patterns.  
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2.3.5.2 Technical background. 

In an environment such as a water utility with highly specialised personnel who are deeply 

immersed in their own technical mindset, understanding the complementary or conflicting 

priorities of others' work was perceived as difficult. This divide led to technical silos, as 

described by a participant:   

“[…] the scaler team and the modelling team ended up having a little bit of an 

argument with the folks in the field. The folks in the field basically were saying, 

‘This is what we are seeing out in the field. […] We don’t care what you are doing 

sitting in your cushy cabins and running computer models’” (RI11).  

Participants also highlighted the need for different professions and departments within utilities 

to be open to working collaboratively together for more comprehensive solutions. 

2.3.5.3  Hierarchical levels 

The final contributor to a siloed behaviour within water utilities was the divergent priorities 

and objectives of different hierarchical levels, as pointed out by the following:  

“The reason sometimes they don’t see eye-to-eye is because we’ve not taken the 

time organizationally in connecting […] the people who work on these physical 

assets in the field to the people who actually plan and develop long-term capital 

infrastructure plans for the future” (RI11).  

Participants pointed out a misalignment of objectives between (senior) management and some 

parts of the organisation, which led to contrasting understandings of the impending 

organisational needs. Fostering integration was seen as a way for individuals to improve their 

understanding of the real needs and priorities of the organisation. 
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2.3.6  Uncertainty on leadership buy-in 

The endorsement of resilience efforts by senior management was a topic voiced by the 

participants. It was underscored that leaders need to understand the importance of resilience 

and resilience investments. However, some participants expressed a degree of uncertainty as 

to whether senior managers’ priorities were consistent with the resilience priorities of the 

organisation “I think they are also driven by their personal liability, so perhaps it’s interesting 

to see what a typical director sees as important in this topic [ …]” (RI08). 

Participants, mostly from public water utilities, underscored the issue regarding short-term 

strategies that do not necessarily contribute to resilience: “As cycles change administratively, 

if there is no unified framework then it’s only a matter of [...] the next government or the next 

leadership bringing their own understanding of what resilience or enterprise resilience 

means” (RI11). Some also questioned the appropriateness of Board members’ objectives, 

highlighting that they could be influenced by personal liability or political pressures. This 

situation is problematic because the goals set by leaders steer the collective behaviour of 

individuals and shape organisational culture, thereby influencing the ability to build 

organisational resilience.  

2.3.7  Organisational structures 

Participants emphasized the importance of centralised organisational structures to enhance 

integration and embed resilience principles across the organisation. A dominant topic was the 

need for a centralised department or a champion that drives resilience properties and 

assembles organisational linkages: “One is again having the centralised group. It’s a small 

team, but they’re there to help you sort of how to interpret and facilitate and moderate the 

discussions that we do” (RI09). Accordingly, some participants perceived centralised 
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structures as key to progress with the resilience agenda as they can ensure a sustained 

organisational commitment.  

The need for centralised resilience structures was reinforced by the disadvantages highlighted 

by a lack of an allocated role/department to deal just with matters related to risk management: 

“If you look in the water space itself, [we are] one of the few utilities that actually has the 

position of a risk manager. A lot of people have that position with something else, so it doesn't 

get the focus that it does here” (RI23.B). A centralised group or role was viewed as bringing 

focus to coordinating and sustaining resilience strategies within water utilities without getting 

replaced by other impending matters.  

2.3.8 Lack of understanding of how to embed a culture of organisational resilience 

Organisational culture was a prevalent subject. However, descriptions of how to implement 

changes to drive a culture conducive to organisational resilience within water utilities were 

often vague. Instead, the many remarks about culture were associated with a need to change 

and recreate the current organisational culture: “I'm just going to give you one word; culture. 

The culture in organisations is fundamental to change. Looking at my organisation, our 

culture needs to change” (RI07).  

Interviewees associated organisational culture with values that shape behaviour. In addition, 

some participants indicated that the organisational culture should be set and shaped by leaders. 

Others also highlighted that organisational policies and structures could also shape a culture 

of resilience. Some noted that a positive culture change might be brought about and leveraged 

after a crisis.  

While ‘culture’ was vaguely described, some attributes were commonly cited and associated 

with a culture that contributes to organisational resilience: (1) empowerment, (2) trust, (3) 
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sense of pride and (4) integration and collaboration. The empowerment attribute was 

characterised as the ability to empower individuals to ‘speak up’ about any issues or errors. 

A culture of trust was seen as creating psychological safety through a supportive and ‘no-

blame’ environment for personnel. A sense of pride was described as motivating employees 

to be enthusiastic about their role in contributing to the broader organisational vision and 

objectives. Finally, integration and collaboration were perceived as establishing a culture that 

embraces the infusion of different perspectives and backgrounds in organisational practices. 

2.4 Discussion 

Organisational resilience in CIS is often analysed as an assessment against a set of principles 

(Brown et al., 2017; Sweya et al., 2020), described through prescriptive and attribute-based 

resources (Denyer, 2017; ResOrgs, 2012), with few empirical studies examining in-depth the 

organisational environment (Gover & Duxbury, 2018), especially in water utilities. This 

research builds upon existing resources by investigating the organisational environment of 

water utilities. We related the themes observed to an analytical framework (Lengnick-Hall & 

Beck, 2005; Lengnick-Hall et al., 2011) to support a better understanding of the challenges 

standing in the way of organisational resilience in the water sector. We assert that the 

operational realities in water utilities can create challenges to building organisational 

properties conducive to organisational resilience. The empirical approach and broad scope 

allowed us to identify key challenges to building organisational resilience from cognitive, 

behavioural, and contextual properties, thus illuminating the complexity of embedding 

organisational resilience in water utilities. The novel international scope of this research 

reveals how different regional contexts manage the resilience needs for the future within the 

daily pressures of a utility environment.  
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2.4.1 Clarifying resilience to practitioners 

The interpretations of resilience by the participants centred on risk management and 

robustness, with little consideration of other aspects of resilience, such as flexibility and 

adaptability. This stability-centred view encompassed fail-safe values (Rodríguez et al., 2020) 

attached to tried and tested procedures without much reflection on the cognitive dynamism 

required to manage unprecedented events (Chester & Allenby, 2019). This view also contrasts 

with the flexibility capability in the cognitive property posited by Lengnick-Hall et al. (2011) 

that supports enhanced sense-making of events and the environment. 

Robustness and risk management were often associated with resilience, as they have 

traditionally been the basis of infrastructure planning (Crick & Bentley, 2020); however, this 

narrow perception limits the construction of other, equally important, resilience-cognitive 

capabilities that support the identification of effective solutions through enhanced sense-

making.  

Narrow interpretations of resilience may impact practice (Moser et al., 2019), influence 

culture and thus hinder the capacity to build organisational resilience. Further, participants in 

this study occupy roles of at least the managerial level and have strategic influence in 

organisations; an incomplete understanding of resilience may thus cascade down to personnel 

and influence organisational beliefs and behaviour (Lengnick-Hall et al., 2011; Summerill et 

al., 2010).  

This finding indicates a real need to broaden current thinking on resilience to account not only 

for conventional fail-safe approaches (Rodríguez et al., 2020) but also for concepts that 

embody more flexible and dynamic notions in the cognitive frame of the organisation 

(Lengnick-Hall et al., 2011). A more comprehensive interpretation of the concept across the 



69 
 

69 

 

organisation may support expanding sense-making capabilities, thus enhancing personnel 

preparedness. 

2.4.2 Embracing paradoxical thinking  

The pressures water utilities face, such as a lack of funding, efficiency demands, and increased 

costs (Chester & Allenby, 2019), were recognised as conflicting with resilience initiatives. 

Resources are not only contextual enablers of organisational resilience (Lengnick-Hall et al., 

2011), but they enhance resilience efforts during and after a crisis (Gittell et al., 2006). The 

overall sentiment was that investing in resilience entails increasingly constrained resources 

and, as cited by the participants, often results in intangible outputs.  

If the dominant notion of resilience in water utilities revolves around efficiency and reacting 

to short-term issues (Chester & Allenby, 2019), water utilities may not actively manage 

tensions through paradoxical thinking. Paradoxical thinking is the ability to manage the trade-

offs of contrasting behaviours, such as being open to experimentation while sustaining the 

reliability of systems, and is one of the main behavioural capabilities of organisational 

resilience (Denyer, 2017; Lengnick-Hall et al., 2011). Currently, the efficiency-driven 

cognitive and behavioural properties mean that water utilities may not have the ability to 

develop other capabilities such as flexibility and adaptability, thus limiting their ability to 

expand their behavioural reserves. Embracing paradoxical thinking can accommodate the 

efficiency and resilience needs in water utilities. Future research should seek to understand 

potential pathways that support paradoxical thinking and drive such capabilities within the 

operational realities of water utilities and constrained resources.  

Similarly, barriers to innovation stemmed from the organisational context of scarce resources, 

risk-averse values, and the behavioural reluctance to experiment in terms of technological and 
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personnel development. As highlighted by some participants, resource constraints and the 

tendency of the industry to prevent risks by focusing on tried and tested approaches (Baehler 

& Biddle, 2018; Chester & Allenby, 2019; Crick & Bentley, 2020) hinder the ability to 

experiment with novel solutions. From the perspective of the workforce, pitching for renewal 

and challenging old assumptions was voiced to be blocked by a mentality of “more of the 

same”. This mentality reinforces the challenges and the complexity in managing the tensions 

attached to organisational resilience (Denyer, 2017), such as innovation and reliability (Biddle 

& Baehler, 2019), particularly due to the need to devote tangible and intangible resources to 

promote acceptance and buy-in of an innovative cognitive frame. 

Solutions could be fomented by allocating activities for innovation outside the daily pressures 

of service delivery (Baehler & Biddle, 2018), leadership encouraging new approaches 

(Mafabi et al., 2015) and the development of a safe environment to encourage creativity 

amongst the workforce (Denyer, 2017). Shaping human capital for experimentation and 

creativity could bring opportunities for water utilities to prevent a predominance of path-

dependent outcomes (Crick & Bentley, 2020) and develop new capabilities and expertise to 

deal with emerging events (Lengnick-Hall et al., 2011). We suggest that deeper approaches 

may also be needed that target the current context in water utilities (resources and processes) 

to encourage cognitive and behavioural characteristics that stimulate innovation and growth 

of different organisational assets; human and built capital.  

2.4.3 Bridging silos 

Silos were noted by participants from all different regions, utility types and scopes, thus 

reinforcing siloed working as a significant organisational resilience challenge (Brown et al., 

2017; Crick & Bentley, 2020). Therefore, some utilities may find it challenging to build 
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internally social capital and strong resource networks to undertake coordinated actions to 

advance resilience goals across the organisation (Lengnick-Hall et al., 2011). Furthermore, 

duplicated work compounds a utility’s ability to optimally leverage increasingly scarce 

resources to employ resilience.  

Despite not being mentioned in the literature, physical characteristics such as assets and 

offices dispersed across large areas were perceived as contributors to isolated actions and a 

lack of effective communication. Further, environments containing individuals with highly 

specialised backgrounds may struggle to conciliate different views of a problem, generating 

misunderstandings and limiting the individuals’ ability to interpret different mind frames 

(Timmerman & Langaas, 2005). Finally, different hierarchical levels have distinct priorities 

(Macrae, 2019), which may cause disagreement in prioritising organisational needs. 

Operational personnel are more focused on specified resilience efforts (e.g., the resilience of 

what to what). The relevance of general resilience (e.g., organisational-wide capacity to 

manage threats) as an organisational strategy increases at higher levels of the organisation 

(Macrae, 2019; van der Merwe et al., 2018).  

The different categories of silos identified may require a more targeted approach that 

addresses different types of silos, hence going beyond proposed solutions in current literature. 

Creating an inclusive environment (Crick & Bentley, 2020) through leadership, organisational 

values (Gibson & Tarrant, 2010), and sharing of knowledge (Chester & Allenby, 2019) may 

be too unspecific to bridge different categories of silos. We argue that future research should 

identify ways to pragmatically employ measures that specifically target physical, technical, 

and hierarchical silos and advance understanding of their linkages in these organisations to 

promote strong networks of diffuse power to facilitate internal social capital. By bridging 
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silos, a context of positive interpersonal relationships and inclusiveness develops to support 

organisational knowledge growth, collaboration, and cohesion (Lengnick-Hall et al., 2011). 

2.4.4 Attaining leadership support 

The participants indicated some degree of uncertainty regarding support from leadership on 

resilience. Public utilities flagged concerns about short-term strategies due to political cycles 

or personal liability. This scenario indicates a lack of tangible and explicit resilience 

commitment from leadership. Hence political agendas and short-sighted priorities can be 

detrimental and restrict a utility’s ability to implement and sustain long-term resilience 

initiatives (Baehler & Biddle, 2018). Some studies highlight the importance of leadership as 

an organisational resilience driver (Denyer, 2017; Gover & Duxbury, 2018), especially as 

leaders steer strategic priorities for the organisation (Gibson & Tarrant, 2010) and are critical 

in setting the organisational culture (Baker et al., 2018; Taylor et al., 2017), thus underscoring 

the contextual significance of leadership support for organisational resilience. However, it is 

unclear how senior leaders view resilience and are motivated to support resilience in these 

organisations. As identified above, utility managers may have a narrow understanding of 

resilience influenced by fail-safe approaches, thus impacting the development of 

organisational resilience properties in water utilities. Therefore, clarity is needed on how 

senior managers view resilience and how political and personal variables impact legitimate 

resilience endorsement by leaders. Further work should focus on identifying the drivers that 

influence senior leaders’ stance relative to resilience and how resilience strategies can 

transcend political cycles in the context of public utilities. 

Furthermore, the findings indicate that utilities with different contexts and ownership 

arrangements are trying to accommodate their resilience needs in a financially constrained 

environment. For privately owned utility monopolies, regulators’ stringent water price 
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determination derives from the need to protect ratepayers (Pawsey et al., 2018). The lack of 

funds in the public sector was more strongly influenced by political pressures related to the 

short-term satisfaction of the electorate (Baehler & Biddle, 2018). We argue that 

fundamentally the financial limitations - from either private or public perspectives – derive 

from motivations to protect water customers from bearing the brunt and its potential political 

repercussions. Therefore, the water sector may experience financial limitations more acutely 

due to its monopoly nature and political sensitivity, thus reinforcing the need to attain socio-

political will and support for the resilience of water utilities. 

Further, we acknowledge the complex socio-political implications and considerable 

limitations of embedding resilience elements, such as proactively managing low-

probability/high-impact events, to the affordability of water services (Decker, 2018). 

Nevertheless, our findings indicate that water price determinations from the regulatory and 

political spheres do not reflect the realities of short and long-term resilience needs of water 

utilities from diverse backgrounds. Therefore, given the complexity of managing water sector 

resilience and ensuring affordability to customers going forward, the findings shed light on 

the relevance of building external contextual capabilities of social capital through customer 

engagement to advance understanding of resilience needs and customer preferences toward 

establishing appropriate water prices (Ofwat, 2016). Future work should focus on assessing 

the relationship of how enhanced customer engagement or more inclusive modes of 

governance may support, specifically, the legitimisation of the resilience needs of the water 

sector. 

2.4.5  Configuring organisational structures 

As opposed to risk management, which has well-defined structures within organisations 

(Mauelshagen et al., 2016), little is known about how organisational resilience structures 
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should be positioned within water utilities. Whilst the participants manifested a need for 

centralised organisational resilience structures, our research suggests that structures that 

support organisational resilience are disperse and remain at their initial stages. However, the 

participants desire for concentrated organisational resilience structures, contrasts with 

previous views that resilience should be ingrained in the ‘bloodstream’ of organisations and 

spread as an organisational-wide commitment instead of being the responsibility of one 

specific individual or group (Denyer, 2017; van der Merwe et al., 2018). Responses from 

interviewees suggest that the absence of centralised structures may hinder the ability of a 

utility to ensure a sustained cultural commitment and accountability (Lengnick-Hall et al., 

2011) for organisational resilience. Nevertheless, we argue that an overly centralised approach 

may also detract from building a widespread culture conducive to organisational resilience.  

We posit that a balance is needed between fostering a utility-wide resilience commitment and 

allocating roles with the sole responsibility of driving and sustaining organisational resilience, 

as both approaches bring benefits and merit experimentation. Therefore, there is a need to 

improve understanding of how centralised resilience structures should be positioned in water 

utilities while also ensuring organisational resilience commitment across different levels and 

departments.  

2.4.6  Need to unpack a culture of organisational resilience 

Although culture was not explicit in the interview topic guide, the findings denoted a need for 

an organisational culture change in the water sector, aligned with Baker et al. (2018) and 

Smith et al. (2019). Given the prominence of culture in our findings and theory (Baker et al., 

2018; Gibson & Tarrant, 2010; Gover & Duxbury, 2018; Hamel & Valikangas, 2003; 
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ResOrgs, 2012; Sheffi & Rice, 2005; Taylor et al., 2017) we argue that culture is a key element 

of organisational resilience in water utilities (Summerill et al., 2010).  

However, the analysis indicates a vague understanding of how to effectively drive a culture 

in support of organisational resilience within the context of water utilities, as previously 

flagged by Smith et al. (2019) and Sweya et al. (2020). Similar to theoretical resources 

(Gibson & Tarrant, 2010; ResOrgs, 2012; Taylor et al., 2017), some participants indicated 

that an organisational resilience culture should be set and shaped by leaders or can be brought 

about after a crisis. Despite the above factors, detailed information on building a culture 

conducive to organisational resilience for the water sector is lacking in theory and practice 

(Duchek, 2020; van der Merwe et al., 2018).  

Consistent with prior research, our findings identified cultural attributes that were cited as 

beneficial cultural characteristics, including empowerment (Denyer, 2017; Sheffi & Rice, 

2005), trust (Gibson & Tarrant, 2010), sense of pride (Mafabi et al., 2015) and integration and 

collaboration (Crick & Bentley, 2020). Although these attributes have been previously 

mentioned in literature and are not unique to the water sector, they are often cited individually 

without an in-depth account of their potential complementarity. This novel grouping of 

attributes presents a starting point for developing a cultural framework that accounts for the 

relationship of different cultural characteristics that support organisational resilience in water 

utilities.  

Through the joined values and beliefs of individuals (Gover & Duxbury, 2018), the 

organisational culture forms part of the cognitive property of organisational resilience that 

shapes behaviour (Lengnick-Hall et al., 2011). Therefore, the themes and challenges 

identified across this paper - narrow understanding of resilience, difficulties in managing 
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paradoxical tensions and leadership buy-in, for example - may be heavily influenced by the 

current culture shared and articulated by individuals in water utilities. However, given that 

‘culture’ was not the main focus of this study, the validity of the above statement needs to be 

further explored through future research. Clarifying the links between current culture and 

behaviour and further demarcating cultural attributes conducive to organisational resilience 

will provide new insights into effective organisational resilience strategies for water utilities. 

2.5 Limitations 

This international study delivers a modest snapshot of different contextual realities. Therefore, 

our findings do not translate as generalizable illustrations of the participating countries. We 

also acknowledge that the involvement of some project steering group members in the 

interview study can be a potential source of bias. However, we aimed to minimise this issue 

by actively recruiting interviewees from outside the project working group. We are also 

cognizant of the discrepancy in the number of participants per region; therefore, we were 

conscious to not base the creation of themes simply on the frequency of mentions, which 

could have skewed the results toward a single country. Instead, we focused on the depth of 

themes and representation of all regions in the identified themes. Lastly, we recognise that the 

views of resilience identified here reflect the perceptions of middle and senior managers in 

water utilities. Therefore, additional research is needed to uncover the views of frontline 

personnel. 

2.6 Conclusions 

The chief contribution of this study stems from showcasing, in detail, the challenges to 

building resilience in the cognitive, behavioural, and contextual organisational properties of 

water utilities. As observed, water utilities experience operational pressures and constraints 
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that may obstruct their ability to build and sustain organisational properties conducive to 

resilience. In this sense, even though the water sector seeks resilience generally, related 

principles may not be reflected in the organisational properties that allow organisational 

resilience to emerge (Lengnick-Hall et al., 2011). This study thus corroborates previous 

findings that the human elements of resilience are often overlooked by the water sector 

(Naderpajouh et al., 2018; Smith et al., 2019).  

We argue that challenges to building resilience were more significantly related to cognitive 

and contextual properties, signifying that the challenges identified are deep-rooted in the 

foundations of utilities. For instance, the cognitive property is composed of values and beliefs 

that underpin the organisational culture, which is tightly tied with organisational behaviour, 

while the capabilities of the contextual property serve as a conduit to a resilience cognitive 

frame and behaviour (Lengnick-Hall et al., 2011). Tellingly, the behavioural property was 

influenced by challenges derived from cognitive and contextual dimensions, as opposed to 

being the source of challenges to other organisational properties. 

From the perspective of the cognitive property, the firmly embedded views on fail-safe values 

were observed to over-shadow the cognitive flexibility needed toward a well-tuned and 

refined sense-making of potential threats. Similarly, inherent values of efficiency and 

reactiveness due to resource constraints also may hinder the cultivation of a cognitive frame 

driven by innovation and experimentation. Lack of commitment and accountability to 

resilience values flagged the need to drive a consistent cultural identity of resilience in water 

utilities. Further, an original question was brought to light as to whether the responsibility of 

organisational resilience should be centralised or dispersed in water utilities. The findings 

noted that resilience interventions may not get equal priority as daily operational matters and 
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can be often diluted, hence the need for centralised resilience structures to reinforce a 

resilience-cognitive frame and drive a consistent cultural identity across the organisation.  

Another significant shortcoming pertaining to the cognitive property was the uncertainty of 

the cultural attributes needed to drive an organisational culture in support of resilience. Our 

findings have added a novel dimension by grouping a set of key cultural attributes and 

reinforcing an appetite for a water sector culture change. Future research is needed on how to 

frame organisational values in water utilities in relation to organisational resilience and 

empirically investigate how culture impacts the organisational behaviour of water utilities. 

In the behavioural property, the need to expand behavioural reserves to enhance preparedness 

was heavily limited by dominant values of efficiency and reactiveness, as well as a lack of 

tangible and intangible resources. To reinforce such assertion, we drew from our analysis that 

utilities may not have the ability to effectively manage paradoxical behaviours, an actionable 

element of organisational resilience.  

Contextual challenges ranged from lack of tangible and intangible resources to weakened 

resource networks and interpersonal connections due to silos. For instance, the development 

of social capital in utilities through contextual properties of diffuse power and positive 

resource networks was seen as significantly hindered by silos. As a novel contribution, we 

added depth to the current understanding of how silos exist in the water sector by structuring 

sources of silos into three different categories: (1) physical structures, (2) technical expertise, 

and (3) hierarchical levels. 

Another key contextual challenge was the uncertainty of leadership buy-in on resilience 

efforts. This challenge mainly stemmed from factors related to short-term strategies due to 

political cycles or personal liability. In addition, a set of challenges more acutely felt by the 
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water sector, compared to other utility sectors, was the context of a financially constrained 

environment due to stringent regulatory price determinations and political pressures to keep 

bills low to avoid displeasing the electorate. This context emphasized establishing positive 

socio-political resource networks, especially through enhanced customer engagement and 

buy-in to legitimise inter-institutional changes toward resilience.  
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3 How do international water utilities perceive the role of customers in building 

the resilience of water services?  

Abstract: 

Although customer engagement has been recognised to support the resilience of the water 

sector, research has under-explored the views from utilities’ managers on the roles customers 

could play in building water sector resilience. Here we focus on the contextual property of 

organisational resilience - based on external relationships. This study evidences a narrative 

change from literature by acknowledging the need to leverage customers as being active 

agents alongside water utilities to better manage disruptions and sustain resilience. Although 

it was recognised a role as ‘passive beneficiaries’ of resilience, positive roles were also 

identified, such as facilitators of more targeted initiatives, contributors to higher tolerance 

levels and positive behaviour-change, and resilience advocates. However, leveraging the 

positive roles may require meaningful engagement that accounts for the different needs and 

priorities of a variety of customer segments. We have identified a set of engagement 

interventions that serve as an initial step towards maximising the positive role customers could 

play in building resilience.  

3.1  Introduction 

The concept of resilience has been widely promoted as a guiding principle to support decision-

making and practice in the water sector (Lawson et al, 2020; Ofwat, 2017). This is because 

water utilities must rise to novel challenges stemming from the increasing occurrence of acute 

events (such as sudden flooding) as well as chronic and gestational disturbances derived from 

population growth and urbanisation. Managing the complexity of present and upcoming 

challenges may require water utilities to adopt broader and novel solutions by tapping into 
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behaviour and culture of personnel as well as engagement and collaboration of wider 

stakeholders (Reed et al., 2018) as opposed to relying on conventional isolated and 

mechanistic approaches (Pahl-Wostl, 2009).  

Recent resilience studies have emphasised a need to expand resilience capabilities by 

advancing initiatives focused in the social and organisational domains (Lawson et al., 2020; 

Smith et al., 2019). Broader capabilities for more comprehensive solutions - that go beyond 

the strict confines of water utilities - are required to build, and maintain the resilience of water 

services (Giffoni et al., 2022; Ofwat, 2017).  

3.1.1 Customer engagement and resilience 

Customer engagement is recognised as a key process that supports effective decision and 

policy making of critical services (Hendry, 2016; Sayles et al., 2021) and has been noted to 

support the resilience of the water sector (Baehler & Biddle, 2018; Baker et al., 2018; Crick 

& Bentley, 2020; Ofwat, 2017). For instance, customer engagement may incentivise 

behaviour change towards conservation (Pawsey et al., 2018), it can educate the public on the 

adequate utilisation of infrastructure to minimise failures (Tepes & Neumann, 2020), facilitate 

effective communication in times of crisis for swift recovery (Petersen et al., 2020), and foster 

alignment of expectations and needs between utilities and customers (Biddle & Baehler, 2019; 

Ofwat, 2016).  In addition, benefits such as positive reputation, customer support, awareness-

raising, transparency, and enhanced quality of services can result from proactive customer 

engagement (Dziedzic & Karney, 2016; Littlechild, 2014). 

Although difficult to achieve effectively, as it entails time and resources of all parties involved 

(Hendry, 2016), customer engagement is emerging as a crucial step in acquiring public 
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support and sponsorship of initiatives that contribute to the present and future resilience needs 

of water utilities (Baehler & Biddle, 2018; EUM, 2017; Hendry, 2016; UKWIR, 2017).   

Some governmental entities recognise the importance of customer engagement and are 

strongly encouraging as well as mandating water utilities to proactively delve into the needs 

and priorities of customers to gain buy-in and steer decisions democratically (Hendry, 2016; 

Ofwat, 2017; Pawsey et al., 2018; EPA, 2017). Countries such as the UK, Australia and the 

US have relatively developed frameworks and initiatives on customer engagement for the 

water sector (Ofwat, 2017; EPA, 2017; Ananda et al., 2022; Biddle & Baehler, 2019; Lawson 

et al., 2020). 

The prominence of discussions for greater customer engagement derives from perspectives 

on protecting customers of the monopoly-based nature of water utilities, through inclusion 

and participation, to agree on solutions to rising challenges impacting water services’ 

functionality. This, therefore, has unlocked an ongoing debate: “To what extent customers’ 

needs and preferences should be reflected in the resilience planning and investments of water 

utilities?” (Decker, 2018; Hendry, 2016; Pawsey et al., 2018). 

Conversely, studies have also highlighted some challenges to effective customer engagement. 

For instance, tokenistic participation, resource constraints (Pomeranz et al., 2014), 

communication overload (Heino & Anttiroiko, 2016), overly complex and technical language 

(Hendry, 2016) and a lack of fair cross-representation of different public segments (Marshall 

& Jones, 2005; Thaler & Levin-Keitel, 2016) are some of the challenges previously flagged. 

In addition, unclear and poorly designed engagement initiatives with the public may lead to a 

lack of trust and damaged reputation (Akhmouch & Clavreul, 2016), thus highlighting its 

sensitive nature. 



83 
 

83 

 

3.1.2 Exploring customers’ roles in building resilience 

Despite conflicting perspectives on the advantages of customer engagement (Reed et al., 

2018), a heavily under-explored area of relevance is the role of customers in the resilience of 

water services and how to facilitate and optimise positive roles for resilience. Even though 

the literature indicates that customer engagement is a positive endeavour for resilience 

(Golladay et al., 2020; Ofwat, 2017; Wallis-Lage, 2015), it fails to articulate in detail the 

potential roles customers could play alongside  water utilities. Capturing a variety of 

customers’ roles can support the identification of resilience-boosting roles that should be 

maximised, or roles that may increase the vulnerability of water services. For instance, Giffoni 

et al., 2022 (chapter 2) noted that customers could support the legitimisation of appropriately 

funding for the resilience needs of the water sector.  

The researchers’ interest in this area is underpinned by the tight interdependency between 

humans and physical infrastructure resilience (Doorn et al., 2019), which underscores the need 

to develop integrative capabilities that also cover domains beyond the physical boundaries of 

utilities.  

This interdependency, from a top-down perspective, relates to the continuous delivery of 

water services which supports prosperity and resilience of wider society, given that such 

services greatly underpin social and economic development. From a bottom-up viewpoint, 

humans can adjust their behaviour and develop agency to provide effective sentience towards 

infrastructure resilience. Therefore, the ability of customers to better tolerate disruptions may 

translate as a coping capacity that may prevent the exhaustion of recovery capabilities (Balaei 

et al., 2019a; Petersen et al., 2020), and behaviour-change can be manifested as reduced 

depletion of natural resources.  
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In this paper we draw from the concept of Organisational Resilience (OR), which is the 

collective ability to absorb, adapt and capitalise from shocks and stresses (Lengnick-Hall et 

al., 2011). More specifically, here we focus on the external social domain by building on the 

contextual property of OR – positive relationships and social networks fomented outside the 

boundaries of water utilities. As such, a contextual property conducive to OR is observed 

through social interactions that support the development of social capital, diffuse power, 

psychological safety, broad resource networks, and tangible and intangible resources 

(Lengnick-Hall & Beck, 2005; Lengnick-Hall et al., 2011).Therefore, the process of 

leveraging and maximising positive customers’ roles in building wider water sector resilience 

is itself an important property of OR.   

In relation to OR, building social networks with customers is a crucial contextual property to 

deliver appropriate responses to manage complexity (Lengnick-Hall, et al 2011). Across 

different critical infrastructure sectors, specific roles have been identified as contributors of 

OR.  For instance, in the UK, customers served as sounding boards to steer the business plans 

of natural gas companies. The input from customers diversified perspectives and instigated 

new approaches which led to an expansion of customers’ roles from just setting internally 

monetizable objectives towards additional qualitative social and environmental targets 

(Poulter & Bolton, 2023). Elsewhere, Gonçalves & Patrício (2022) elaborated on the various 

co-creation roles customers could play in collaboration with smart energy services, such as 

positive behaviour-change and as accountable agents in the transition from traditional to new 

smart-meter services.  

Similarly, some crucial customers roles have been identified in the water sector in the UK, 

such as contributors to the debate towards in fair price-setting of water tariffs, representatives 

of the preferences of wider customer segments, and collaborators in steering business plans 
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(Heims & Lodge, 2017). However, the links between the role customers could play and OR 

are not well understood. Underpinned by the contextual property of OR (chapter 2: table 2-

1), we explore the perceptions of water utilities’ leaders to clarify the following line of 

enquiry: ‘How do international water utilities perceive the role of customers in the resilience 

of water services?’. Given that water managers experience the daily organisational challenges 

of delivering sustained services, capturing the roles of customers from their perspectives can 

broaden understanding on the links between customers roles and OR. Through semi-

structured interviews with water utility managers, this paper provides some clarity on the role 

of customers in the resilience of water services and identify ways to facilitate and optimise 

positive collaboration.  

3.2  Methods 

This study was conducted as part of a wider research project produced (see Giffoni et al., 2022 

for further details) and the methods utilised here mirror the ones in chapter 2, however 

underpinned by a different research question. Semi-structured interviews were conducted with 

representatives of water utilities from Australia, Brazil, Canada, East Asia, Greece, Hungary, 

Netherlands, Portugal, UK, and US, thus containing a scope of middle and high-income 

countries with well-institutionalised water utility services. This choice of method enabled the 

researcher to elicit in-depth perceptions from utilities’ managers, whilst following a structured 

questionnaire that guided the breadth of topics discussed (Adams, 2010). The interviews 

aimed to draw out the realities of international water utilities and, specifically for this study, 

they explored the contextual properties of OR which encompassed the external relationships 

with customers.  
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An interview topic guide was devised which provided a framework for which to probe the 

contextual property of water utilities in relation to the external interactions with customers. 

The topic guide was further refined through two pilot interviews with representatives from 

water utilities. The topics covered the participants perceptions on the general resilience 

concept, the organisational environment of water utilities and the engagement with external 

stakeholders.    

The recruited participants were managers and senior managers within the participating 

utilities. Our sample had a total of 31 water utilities’ representatives, of which 13 were 

purposively invited to take part given their active involvement in the steering group of the US 

Water Research Foundation project which funded this research (see further details in 

Acknowledgments). However, with the intention to diversify our sample an additional 18 

representatives, that had no association with the project steering group, also took part in this 

research. They were selected based on their ability to influence the resilience decision-making 

of water utilities and experience in a utility environment. Two participants representing a 

Water Association from East Asia had their country of origin omitted to ensure their 

anonymity. The characteristics of the participants in this study was extracted from Giffoni et 

al., (2022) (chapter 2 of this thesis). 

Anonymity of participants were preserved throughout the research and the interviews were 

granted ethical approval. All the interviews took place from September 2019 to March 2020, 

ranged in duration from 30 minutes to over 2 hours and were conducted through telephone or 

Skype. Each interview was recorded and transcribed verbatim. Two interviews were 

transcribed and translated (Portuguese to English) by the researchers. Lastly, the data was 

kept and organised in the Nvivo ™ 12 software (QSR International Pty Ltd, 2020). 
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The analysis of the data set was carried out inductively underpinned by reflexive thematic 

analysis, as outlined by Braun & Clarke, (2006), which was employed given its fluidity of 

application to different theoretical frameworks and capacity to probe and disclose underlying 

patterns of meaning. The themes, which were frequently reviewed to ensure singularity, and 

evolved from superficial descriptions of different groups of codes (semantic) to underlying 

conceptualisations of a specific issue (latent). The creation of codes and themes was steered 

by the research questions, thus generating patterns of meaning that clarified the perceptions 

of the customers’ role in building resilience for the water sector and ways to facilitate and 

harness positive outcomes.  

Table 3-1: Evidence table illustrating the themes, sub-themes, participants’ quotes, 

and the number of respondents whose transcript contains the respective sub-theme. 

Theme Sub-themes Example quotes n 

 

 

 

 

Effective 

infrastructure 

planning 

 

Input from customers 

when planning 

projects 

‘[...] our citizens' committees have helped guide our organisation in its 

decision-making process and through its strategic planning. We use it 

as a sounding board in order to identify what funding mechanism will 

be used for making different investments and what water rates might 

need to be. We look at what infrastructure needs are for the community 

going forward on a regional basis and then we get buy-in from our 

citizens' committee as to what direction we as an organisation should 

be making’ (RI23.b). 

 

 

 

9 

Regular two-way 

engagement 

‘So, it’s fairly key to have your customers’ feedback, and I know that 

many utilities, the less complaints that they get, they think that that’s a 

good indicator, but they really need to be a partner in moving ahead 
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with these issues, because many times when there is a crisis, they begin 

to ask, “Why didn’t you prepare for this,” and this is why we’re getting 

ahead of these chronic stresses, as these are the issues we’re facing’ 

(RI14). 

12 

 

Facilitate 

effective local 

resilience 

initiatives 

Capture varied 

preferences and needs 

to better manage 

trade-offs 

‘If you’re going to implement policy, you definitely need to have buy-in 

from different groups – your customer service group, [...] your public 

involvement group – so that everybody’s on the same page. Everybody’s 

heard and you aren’t making decisions that, down the line, people are 

going to say, “I wasn’t asked about that"’(RI13). 

8 

Tailored resilience 

initiatives 

‘Some of the challenges we face here are language barriers. We actually 

work with not just our community liaisons in the city, but we work with 

the NGOs and the community groups in that affected community to help 

get our message out to people that may have a language barrier. We’ve 

brought them onboard because they’ll have more community buy in, 

more community support to help get our message across’ (RI21). 

7 

 

 

 

Advancements 

to innovative 

solutions 

Appetite from 

customers on 

innovative solutions 

‘[It] was a huge, very, very innovative project that worked with or 

looked at managing storm water and the return of storm water to the 

river within a specific community. […]. It’s like a real shining example 

of taking the time to work with communities to build in these, kind of, 

natural [slowing of] sedimentation’ (RI06). 

3 

Utilities pursuit for 

innovative for 

‘We actually need a different way of being regulated to say well, there’s 

less certainty about that method, but it is more environmentally 

beneficial and at a lower cost to customer, but the absolute nature of it 

2 
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solutions due to 

customers' drive 

is less than building a piece of equipment that you know can give you 

100% of success (RI06.1)’. 

 

 

 

Coping 

capabilities 

Por-active/regular 

engagement 

contributes to 

collaboration 

‘We are replacing a certain part of the city’s pipework because…You 

give the reason behind it. “Please understand that there will be a traffic 

jam. You won’t have water for a certain amount of time, and then you 

may experience water quality changes for a short period of time. After 

that, you will have this, this, and this under the ground, which is much 

better for your sake.” Whatever. Then consumers will understand’ 

(RI18). 

 

7 

Engagement increases 

customers' coping 

capacity 

‘Now, if you want to check on the security of your water supply – 

whether you have got water or no water – you go to our website, you 

put in your postcode and it tells you exactly the status. It shows you a 

map, as well, where your postcode is. It says, “You’ve got no problems 

with supply.” Alternatively, it tells you, “This is a planned interruption. 

The water supply will be back at 6:00pm. We apologise for any 

inconvenience caused. Call this number if you want us to deliver bottled 

water to you right away”’ (RI21). 

 

 

 

8 

 

 

 

 

 

Effective behaviour-

change through 

accessible and simple 

language. 

‘You know, we’ve been very lucky here [...]. Again, we’re out in the 

public, talking about water supply and water quality all the time. […] 

In evenings we’re visiting folks, talking about, basically, water 

resiliency and what it costs to be… To maintain your resiliency’ (RI25). 

7 
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Positive and 

responsive 

behaviour-

change 

Effective behaviour-

change through 

incentives 

‘The public would not connect to the sewerage grid because you would 

have an increase in your water bill. People do not have this cultural 

perception of the importance of sewerage in their lives. That is how this 

program “Get Connected to the Grid” was originated lead by the state 

government to subsidise the low-income population and now more than 

80% of people is connected’ (RI19).  

5 

Effective behaviour-

change after an event 

‘I think there were two key things that worked well for us in our 

communication and they weren't even things we really needed to 

[communicate]. One was at [Lake X}, and if you see images of [Lake X] 

you can see that there is a bathtub ring around [it] about 130ft tall. 

Well, [Lake X] was at the top of that bathtub ring at the turn of the 

century in the year 2000. Just at about the top of the bathtub ring. Fast 

forward now to 2019, 2020 and Lake X] is down about 130ft from that 

bathtub ring, so we had a visual representation of what was transpiring 

from the drought that our community could see, that was evident to 

them’ (RI23B). 

7 

 

Prevention 

and/or early 

alerting of 

disruption 

Open channels of 

communication to 

equip/empower 

customers 

‘Of course, [here] water, it is difficult to raise the price. But most of the 

utilities are promoting customer engagement, explaining about the tariff 

revision for the customers. In addition, some utilities formulate the 

Tariff Revision Committee, which consists of customers. […] The 

Customer Tariff Committee, the customers decide the cycle of the 

replacement, and decide the tariff level’ (WA01). 

 

 

5 
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Interactive 

engagement towards 

solutions 

‘But I think the most effective way to get the citizens involved is through 

schools, so through primary and secondary education schools, and 

partnering with universities to help us develop a more resilient design 

solution. It shouldn’t be improving resiliency. It should be designing 

resilience solutions. All of the solutions should be resilient. Yes, because 

I think then the parents get involved too, and they are excited. I think 

that’s the greater impact, is actually involving the education system’ 

(RI10). 

 

 

12 

 

Resilience 

advocacy 

Communicating 

challenges and 

gaining support from 

customers on 

resilience 

‘It just would require that educational part to do outreach into various 

areas of the community to educate them on what it takes to produce and 

distribute water safely and to keep it safe in those areas’ (RI26). 

 

 

7 

Resilience as a 

systemic effort 

I think if it’s not an immediate threat it’s hard to raise that importance 

level of projects such as that. I think in order to be really effective it 

cannot be done in a box. It needs to be a [citywide] exercise’ (RI10). 

 

4 

 

 

 

Detachment of the 

complexities of water 

services 

‘A lot of people here have no idea how our sewer system functions, but 

once they do and once they realise why it impacts them, then you can 

start talking about individual behaviour change and then you start 

seeing this connection between a person and a system. And that's where 

you'll start seeing enterprise resilience, because right now it's so 

disconnected, “The government's just going to take care of it"’ (RI05). 

 

5 
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Passive 

beneficiaries 

of resilience  

Water and water 

services are taken for 

granted 

‘It’s not like a luxurious product that you appreciate because you know 

you are fortunate to have, like a car or a good flat. Water is supposed 

to be everywhere and available in good quality for everyone. Also, I 

think it’s the human mind. If you have something, you take it for granted 

after a certain period of time’ (RI18). 

 

9 

 

Figure 3-1: Example of the thematic mind-map to evidence the hierarchical order of 

codes, sub-themes, and theme. 

 

3.3  Results 

The results were organised based on the themes and sub-themes below (table 3-2). Table 3-2 

clarifies the main findings by illustrating the themes’ meaning and relevance to the external 
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contextual property of OR. Each theme represents a role that customers can play in developing 

OR distilled from the perceptions of utility representatives. 

3.3.1 Effective infrastructure planning 

Capturing customers’ needs and preferences was seen to support more comprehensive 

resilience efforts, particularly within the realm of infrastructure planning, due to enhanced 

alignment with customers: ‘Especially when you’re planning projects, you need to have input 

from the [customers] [as they are the] long-term maintainers and users of whatever system 

you’re planning, and designing, and constructing’(RI12). Specifically, emphasis was given 

for a two-way engagement to ensure that resilience initiatives were compatible with the 

preferences of customers: “So, over the past four years we’ve interacted with a million 

customers. […] So, we now know [they] want the service they have today […] They want that 

in the future. They want it at a price which is affordable, and they trust us to go away and 

figure out how to do that” (RI06.1). Several participants also underscored the importance of 

capturing the perceptions from customers to set appropriate tariffs that would be affordable 

and enable resilience investments: ‘We got our customers engaged […] and the feedback was 

very instrumental in how we approach developing a stable rate structure to have sufficient 

revenue, even as we go through these chronic stresses […]’(RI14). 
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Table 3-2: Identified themes on the role of customers in the resilience of water services, their corresponding meaning and relevance to resilience. 

Theme  Meaning Relevance to resilience 

Effective 

infrastructure 

planning. 

More effective infrastructure 

planning as it is guided by the 

preferences and needs of 

customers.  

• Learning environment in utilities due to a constant awareness of current and changing preferences from 

customers (Baker et al., 2018). 

• Clarity on the level of functionality demanded by customers, thus providing effective services that fulfil the 

needs of society (Doorn et al., 2019).  

• Prevention of unnecessary costs to manage repercussions from unpopular initiatives (Akhmouch & 

Clavreul, 2016). 

• Positive reputation of water utilities leading to enhanced trust and collaboration (Sawalha et al., 2015). 

Facilitate effective 

local resilience 

initiatives. 

Initiatives are steered by a 

more accurate understanding 

of needs and preferences from 

different customer segments 

• Broad resource network built with different customer segments (Lengnick-Hall et al., 2011), may support 

utilities to gain a more granular understanding of resilience ‘of what to what?’ from different socio-economic groups 

(Carpenter et al., 2001). 

• Utilities are less susceptible to reputation damage as resilience efforts are accounting the potential effects 

(positive or negative) on individuals (Doorn et al., 2019). 
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of varied socio-economic 

background. 

• Reduced power asymmetries and potential to deliver broader benefits and minimise negative impacts due 

to better assessment of trade-offs (Ananda et al., 2022). 

• Disaster preparedness and recovery instructions are more effective as engagement is tailored to the realities 

of different communities (Reed et al., 2018). 

• Social minorities may gain the confidence through psychological safety to ‘speak up’ about issues in their 

communities as well as their preferences, and needs (Lengnick-Hall et al., 2011). 

 

Advancements to 

innovative 

solutions. 

Customers’ support reinforces 

utilities’ buy-in to experiment 

with innovative solutions even 

though such solutions may not 

be fully proven as effective. 

• Shift in organisational culture to one which embraces inventiveness and experimentation have been widely 

discussed as enablers of resilience in the water sector (Giffoni et al., 2022). 

• Consideration of knowledge that is disparate to deep established assumptions, thus supporting learning of 

different perspectives (Pahl-Wostl, 2009). 

Coping capabilities. More informed customers on 

the challenges faced by 

• Enhanced coping capacity at individual level that provides additional buffer and capabilities to water utilities 

during a disruptive event (Balaei et al., 2019a). 
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utilities and how to act during 

an incident may support the 

development of higher 

tolerance levels to utilities, as 

they are more likely to 

collaborate and avoid non-

essential demands that may 

over-stretch utilities’ ability to 

manage a disruption.    

 

• Customers may be more sympathetic by the consequences of an inevitable failure, therefore prone to 

collaborating with water utilities as well as being more resourceful and responsive to augment their own ability to 

cope (Lengnick-Hall et al., 2011) 

Positive and 

responsive 

behavioural-

change. 

Behavioural change of 

customers towards 

environmental conservation 

and water utilities’ resilience. 

• Behaviour-change with visible and positive impacts may promote enhanced stewardship from customers in 

sustaining water services resilience (Snel et al., 2020).  

• Ability to ensure continuous functionality during disruption due to more responsive behaviour-change from 

customers which can serve as a key resource for augmented adaptiveness ( Lengnick-Hall et al., 2011). 
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Prevention and/or 

early alerting of 

disruption 

Customers as active and 

intentional agents in 

maintaining the functionality 

of water services. 

• Diffused power of building resilience (Lengnick-Hall et al., 2011), as customers can be vigilant to 

preventing and detecting failures of water services (Balaei et al., 2019b), thus minimising downtime and/or costs. 

 

Advocacy for 

resilience 

Customers as advocates of 

resilience to wider 

stakeholders. 

• Customers’ can collectively advocate to other stakeholders to work in support of water utilities’ resilience, 

thus setting a more propitious environment to allocate resources towards water services’ resilience (Biddle & 

Baehler, 2019). 

 

Passive 

beneficiaries of 

resilience 

Customers detachment and 

apathy on the value of water 

services translates as water 

utilities being the main bearers 

of building resilience.  

• An isolated view that the responsibility of building resilience lies within utilities themselves, thus 

contradicting the assumptions of general resilience as an emergent behaviour of systems and individuals (van der 

Merwe et al., 2018). 
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Such involvement with customers was seen to optimise resilience projects as it prevented 

unnecessary costs from misaligned and unpopular approaches and provided co-benefits 

such as long-term trust and positive reputation: [Any] time we agree to do works, we go 

to the public and we talk to them about the works. We bring them [in] busloads to see the 

different works that have been done before, so that they get the assurance. They then talk 

about the positive engagement" (RI04). However, in order to attain a positive and 

responsive disposition from customers, the participants noted a need for regular 

engagement: ‘"I think that one will be about the communication channels towards the 

consumers, [...]. I mean, every month or every week, you give some information on the 

hot topics that we are dealing with" (RI18)’. 

3.3.2 Facilitate effective local resilience initiatives 

The participants flagged the importance of understanding the preferences and needs of 

customers from different socio-economic backgrounds to ensure that initiatives aimed at 

augmenting water services resilience were tailored and would not negatively impact 

different communities:  

‘Connecting a face to something. It may be a nuisance to their 

community, but now they have someone to contact. […] It’s really 

helped us to understand what the community’s needs and wants are 

better as well. We’re not just developing a cookie cutter project for the 

community’ (RI21). 

Capturing preferences and needs of different customers segments of a varied background 

was seen to enable more comprehensive resilience efforts as it supported a thorough 
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assessment of trade-offs towards equitable initiatives: ‘So I would say that the foundation 

for resilience across that social sphere is being able to find commonality and move 

forward based on that. Everyone is going to come from a different place and have 

different objectives.’ (RI05).  

There was an awareness that lack of engagement or interactions with minorities and 

impoverished communities could also pose risks to the resilience of utilities: ‘We are 

getting a lot of homeless people or people on drugs trying to break into our facilities. 

Recently, you know, our operator was going into a pump station and a man that was on 

drugs and naked inside faced him’ (RI10). 

The sentiment was that resilience initiatives are also about attaining a broader perspective 

of risks and striving for an outcome where benefits are mutual or/and disadvantages are 

minimised across different communities:   

‘It’s really that change in mindset that we can’t change where our 

water reclamation facilities were built in the past, but we can improve 

how it affects the communities that are around them […] Correcting 

the things […] in the past has been our goal and identifying the 

disadvantaged communities and how we can maximise projects to 

those areas. Just getting mutual benefit. Yes, it helps these 

communities, but it also helps us’ (RI21). 

Particularly, utilities from Australia, Canada, Portugal, UK, and US were quite vocal 

about their engagement initiatives that incentivised customers’ inputs and captured 

diverse perspectives, such as customer forums, school events, workshops, surveys, polls, 
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educational platforms, and partnerships with NGOs: ‘So we tend to try and work in the 

community with the different groups. Generally, it’s a matter of finding the right person 

to talk to. But our philosophy is we’re a partner in the community’ (RI09). Lastly, tailored 

engagement supported clarity in uncovering the complexities and the different cascading 

effects of certain decisions or policies to different community groups:  

‘A lot of people […] feel that equity is going into an underserved 

neighbourhood and improving all the utilities [...]. But what happens 

then is all the landlords think, “Great. We will increase our rents and 

we will sell the property” […] Well guess what?  Those people that 

you are trying to help are now displaced. […] But then what is really 

equity? It’s like engaging community and asking them, “What do you 

want?”’(RI10).   

3.3.3 Advancements to innovative solutions 

Discussions around innovation were often in relation to green infrastructure – also noted 

as sustainable urban drainage systems (SUDS). Such discussions evinced a drive from 

customers for utilities to pursue SUDS initiatives: ‘[Because of a shift] of customer and 

regulatory expectations, instead of building tanks, we're being driven to do more blue-

green type solutions. So that’s [an external driver], but we don't quite have our internal 

systems, processes, data, tools set up to allow us to quite do that yet’ (RI02). This topic 

also sparked some debate around its uncertainty and feasibility in specific contexts:  

‘Can you keep the rainwater out? Yes, you can, using [SUDS], but can 

you put the [SUDS] in because if we have an urban community, there’s 
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not a lot of opportunity […] People have said that we shouldn’t build 

the [tunnel]. He should put SUDS in, but you’d probably have to take 

20% of [the city] and turn it into a SUDS to deal with the water that 

falls […]’ (RI06.1). 

The public support for SUDS initiatives reinforced the buy-in of water utilities to pursue 

efforts that were acknowledged as not completely water-tight: ‘[…] Our storm water plan 

[…] for flood mitigation [has] been very positively received because we’re implementing 

a lot of green infrastructure which there’s a lot of appetite in the public for right now, 

like people want to do this’. (RI09). However, countries such as Brazil, Hungary and 

Greece hardly mentioned about potential avenues for innovation or innovative initiatives 

that were demand-led by customers. 

3.3.4 Coping capabilities 

The participants emphasized that closer engagement, customers’ collaboration and 

understanding in moments of a crisis could augment utilities’ resilience: ‘So if you've got 

good stakeholder relationships, if something happens, you can call on that network to 

help support you in times of need. Hopefully, that's a two-way thing. It's just a more 

grown-up way of going about everything’ (RI02).  By regularly sharing information about 

water utilities actions and challenges, customers would likely be supportive in the event 

of service disruption:  

‘“Oh, that’s a failure. [X] Water has always engaged with us. They’ve 

come up to the forefront. They’ve told us exactly what has happened. 

They’ve apologised for the event. They’ve told us how they can help to 
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support us. […] Do you know what? It could have happened to any 

water company.” Their attitude is much more positive’ (RI04). 

This topic was of relevance due to mentions about the increasing expectations from 

customers on delivering water services and the little room for manoeuvre utilities had 

when managing threats: “The public generally expects services to be delivered pretty 

much whatever the weather, and there's not much tolerance for failure” (RI02). The 

sentiment was that, through pro-active and regular engagement, customers would be more 

informed and better educated, thus preventing overburdening water systems with 

complaints given their individual augmented ability to cope during a disruptive event: 

‘Where we failed was the reputation management. [Customers] were ringing us and 

asking for a water supply. […] “I need to know if I should take my wife to the hospital if 

you are going to cut down my water supply.” That’s legitimate (RI04). 

3.3.5 Positive and responsive behaviour-change  

Positive and responsive behaviour-change was undeniably seen as crucial to support 

resilience efforts. Some participants articulated about successful initiatives and cited 

some of the benefits from positive behaviour-change, such as water rationing, costs 

reduction, maintaining and improving natural and physical assets and enhanced 

preparedness: ‘Over time, they began to see that their neighbours were reducing the 

amount of grass that they had and then would talk about the benefits of that. "Hey, I don't 

have to mow it anymore." "Hey, I don't have a [high] water bill anymore"’ (RI23A). 

However, it was stressed the importance of accessible and simple language when 

communicating about the customers’ role in collaborating with utilities to incite positive 
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and meaningful behaviour-change: ‘So we have learnt that by communicating a correct 

message to customers you can influence behaviour’ (RI07). It was also noted the 

importance of communicating relatable stories that customers could sympathise and 

connect by articulating how they benefit from water services in activities of their daily 

life: ‘Engineers typically try to start talking in terms of technology and it’s completely 

over their heads […] really presenting the numbers in terms of how it affects them. […] 

Really expressing things in terms of how it affects them versus how it affects us’ (RI21).  

In addition, participants often noted that behaviour-change entailed more meaningful 

engagement. Some of these engagement mechanisms for behaviour-change were cited as 

educational efforts, financial incentives, interactive initiatives, and media campaigns that 

voiced issues and the value of water services:  

 ‘[The] conservation aspect here is hugely significant when you 

consider that we have changed the landscape aesthetic […] of being 

one from wall-to-wall grass to being one that is […] desert-adapted 

plant materials. We've done that by, basically, paying customers to 

remove grass on a square-foot basis’ (RI23a). 

Participants from utilities that had experienced a significant disruption to water services 

were more vocal about initiatives that achieved successful outcomes in relation to 

responsive behaviour-change from customers: ‘I think that we’re a bit unique here in that 

we have had a very major natural disaster that impacted almost everyone in this 

community. […] so, I think that resilience is something that has been spoken about very 

openly at all levels within our society here[...]’ (RI06).  
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3.3.6 Prevention and/or early alerting of disruption 

The participants regarded that collaborative work with customers could provide 

prevention and early alerting support of failures. More mature and pro-active engagement 

that incentivised collaboration was often cited by participants from higher-income 

countries: ‘[…] we have a protocol with [customers] to help them reduce water leaks, 

because of their water losses. […] If we have to go and find different water sources […] 

everyone would have higher investment costs’ (RI13). 

 By opening a regular channel of communication utilities could empower and equip 

customers in preventing and managing disruptions and maintaining well-functioning 

infrastructure: ‘[We] have looked at water consumption patterns per student, and given 

them that information in terms of helping to identify leaks and stuff that’s going on within 

their property. So that then frees up more money […] versus them paying the water bills 

to us’ (RI09).  

Others noted the benefits of interactive projects to identify, alongside customers, effective 

solutions to potential hazards: “[…] there was an above average number of complaints 

about hardness of the water. […] We designed a citizen science project […] we sent 

[some customers] small test kits [to] generate data on hardness levels in their own 

homes" (RI20).  In addition, utilities elucidated about the symbiotic relationship with 

customers, where utilities would benefit from their vigilance and collaboration in relation 

to damaged infrastructure or environmental regeneration and customers would attain 

lower bills and a more resilient service: ‘They take out portions that have non-native 

species or invasive species that don't help with erosion control. […] It's a win-win in 
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terms of we're accomplishing the environmental goals, but we're also educating the 

community’ (RI23C). 

A notable outlier case, illustrated by a lower income country, was based on a more 

reactive approach which was centred on cost-effectiveness. By working on a reactive 

basis in relation to failures coupled with maintaining low tariffs this utility established an 

unofficial working partnership with customers that met customers’ expectations from a 

price and service viewpoints:  

“[…] we don’t do like community groups or something like that. 

What we do is, simply, because they call us for their complaints, 

[through our] service line […]. The complaints are usually dealt 

with ASAP. This way we afford to focus on a reactive strategy of 

network service and of network [maintenance]. We afford simply 

by having a good relationship with the customers, not doing 

anything special, [just] responding to the complaints quickly and 

with good results and with good quality of service” (RI27). 

3.3.7 Resilience advocacy 

Mostly public utilities experiencing resource constraints in delivering services were vocal 

about acquiring the support from customers to create a collective advocacy for the 

resilience of water services to relevant stakeholders: 

‘Our funding is being constrained by government despite us as a 

company trying to message the real need. We are no longer sitting 

underneath the bushel but we're telling the public that without 
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funding we are going to be constraining economic development 

[…] those types of customers are now lobbying government and 

putting pressure on government about funding’ (RI07). 

There was a strong desire to advance initiatives that conveyed to customers the complex 

challenges utilities are exposed to: ‘Maybe we need to act on these two fronts: advertising and 

bringing the population to understand our side: “we also have problems and let’s act 

together”’ (RI15). In addition, they voiced regularly about the limits of a water utility in 

managing complex growing challenges in an isolated way: “But the onus cannot just be on 

[an] utility to just fix something. It has to be spread across sectors. And in order to do that 

effectively, you need people to understand how they get value from the system” (RI05). Several 

assertions were made about framing resilience as a systemic solution to a systemic problem 

where a wide range of stakeholders had to be part of the journey: ‘So my great anxiety is how 

to help low-income people with regards to sanitation. […] As this depends on other people 

and not only us, it definitely keeps us awake’ (RI19). 

Therefore, the participants endorsed the concept of broader initiatives that encompassed 

political, regulatory, and social domains and did not single out water utilities as the only 

bearers of building water services resilience: ‘There’s this tendency to microscope in on single 

organisations or sectors to deliver a solution whereas some of what we’re talking about it is 

societal’ (RI06.1). 

Another outlier was a public utility from a lower-income country that was experiencing issues 

with the quality of services. The participant elucidated about the independent mobilisation and 

strong advocacy of customers for resilience to the actual water utility: 
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‘This specific suburb experienced a lot of interruptions in their water 

supply. We were trying to come up with a solution, but could not 

reach a solution due to lack of resources. The community got 

together to protest at [our] headquarters. After that the board 

members quickly found resources that previously were not available 

to implement a project to address the problem. I think there is a real 

need for social mobilisation, I could not see any other way to address 

this issue’ (RI15). 

3.3.8  Passive beneficiaries of resilience 

Finally, some utilities flagged issues of the detachment from customers in relation to 

water services resilience: ‘“Well, I’m paying for the service, you sort it out.” So, 

expectation rises as time goes on. People just expect it. Everything to be resilient’ (RI01). 

They perceived customers as passive beneficiaries of water services: ‘I think there are 

already challenges just in communicating the needs of a water utility, financially 

speaking, just to maintain current operations and infrastructure, aside from resilience 

[…]’ (RI17).  

Utilities that did not have to deal with regular disruptions were less hopeful about 

cementing behaviour-change and collaboration from customers to augment long-term 

preparedness: ‘Getting people to value water is probably easier in Australia than [here], 

where people think it rains constantly. It doesn't. […] People think it falls out of the sky, 

and therefore, it just comes out of your tap, and you can use it however you want, willy-

nilly’ (RI02).  
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In addition, there was a degree of acknowledgment of the risk to open utilities to criticism 

through enhanced engagement: ‘If they don’t get water, then they complain. Otherwise, 

you don’t hear anything from them. If you don’t hear anything from them, generally, 

that’s, more or less, a good thing. You have to be very cautious, I think, as you go down 

that path’ (RI26). 

However, some utilities who acknowledged the indifference to water services by 

customers continued to recognise the need to augment customer engagement so they 

could support utilities resilience: ‘[The company] does some work in public events but I 

think is not enough. I would like to see [the company] trying to become more immersed 

in the communities to change the public opinion in our favour […]’ (RI15). 

3.4  Discussion 

3.4.1 Appetite for meaningful engagement 

This study explores the under-investigated role of customers in water sector resilience. 

The findings showcase the perceptions of water utility managers and re-emphasize 

previous findings (Baker et al., 2018; Biddle & Baehler, 2019; Golladay et al., 2020), that 

in order to build and sustain long-term resilience, attaining enhanced responsiveness on 

customer collaboration and agency will be a crucial endeavour.   

Although this study has primarily focused on perceptions of the role of customers in the 

resilience of water services, we have identified an additional alignment with previous 

studies that customers’ positive contribution is dependent on the efficacy of engagement 

actions implemented by water utilities (Golladay et al., 2020; Ofwat, 2017).  
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Some papers have previously noted the importance of customer engagement (Biddle & 

Baehler, 2019) by articulating some benefits such as behavioural-change (Baehler & 

Biddle, 2018), and better understanding of customers’ needs and preferences (Dziedzic 

& Karney, 2016) and educating customers on the value of water services (Baker et al., 

2018). However, they do not extensively analyse a wide-range of benefits from the lenses 

of water utilities’ OR and do not capture in detail the breadth of roles customers could 

play in the resilience of water services. 

Although some utilities perceived customers as passive beneficiaries of resilience, the 

findings indicate a strong recognition of a need to foster co-creation and mutual 

collaboration. These findings contradict narrow views of accounting the preferences of 

customers with the predominant purpose to prioritise resilience investments (Ananda et 

al., 2022) or encouraging outsourced participation during decision-making of water tariffs 

(Hendry, 2016). This limited view fails to capture the potential role of customers as a key 

resilience resource and agents as observed in this study. Such aspirations have been also 

advised by regulators (Ofwat, 2017), -  without extensive articulation and supporting 

evidence - thus indicating a degree of alignment by water managers and regulators on the 

level of input from customers towards water sector resilience.  

Across the participants there was a desire to address issues related to disengaged and 

uninformed customers that impacted how they valued the importance of water services 

and their propensity to collaborate with water utilities. Calls from utilities’ managers for 

intensified quality of engagement is quite timely, given latest discussions on higher 

expectations and scrutiny from customers (Baker et al., 2018) due to a more easily 

accessible exchange of information as part of an increasingly digital world (EUM, 2016).   
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However, such aspirations were articulated more extensively by utilities in higher-income 

countries, likely due to prominent guidelines from regulators to advance customer 

engagement  (Ofwat, 2017 & Ananda et al., 2022 ) (such as in the UK and Australia) and 

stronger political repercussions from undemocratic decisions and lack of transparency - 

specifically from municipally managed utilities in the US (Lawson et al., 2020; Ananda 

et al., 2022; Biddle & Baehler, 2019).  Higher-income countries noted more strongly the 

need for two-way interactive engagement through polls, workshops and surveys. Whereas 

lower-income countries mentioned the need to increase one-way information sharing 

(either from utilities or customers), with very few mentions of more interactive and pro-

active approaches. This indicated higher maturity on more profound types of engagement 

by utilities from higher-income countries, likely due to them being less affected by service 

deficiencies and resource constraints. 

 In themes that identified customers as agents of behaviour-change and prevention/early 

alerting of disruption the participants elaborated more strongly on the need for 

educational and interactive efforts and an open channel of two-way communication. 

Whereas, in the remainder of themes the participants highlighted fairly basic types of 

engagement initiatives, such as consultation and information-sharing (Arnstein, 1969).   

We argue that lengthier initiatives that entails deeper changes in values and behaviours 

of customers may require comprehensive and long-term forms of engagement, such as 

educational, interactive and deliberative efforts Reed et al (2018)  

The appeal for engagement by most of the participants was also attached with scattered 

cues on how to harness agency and collaboration from customers, therefore, suggesting a 
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need to advance pragmatic and targeted modes of engagement to different customers 

segments to support a more receptive audience and prompt collaboration. However, 

promoting active engagement between customers and utilities, has been noted to be a 

difficult task, where lack of resources (Littlechild, 2014) and indifference from customers 

(Ananda et al., 2022) have been acknowledged as key barriers.  

Given that lack of resources was seen as a barrier for effective customer engagement, 

water utilities from lower-income countries experiencing service deficiencies and scarce 

resources, may have to manage compounded difficulties to harness customers’ agency 

and collaboration for resilience. In addition, they may not experience the strong 

regulatory drivers for meaningful engagement as strong as water utilities in the UK, US 

and Australia (Ofwat, 2017; EPA, 2017; Ananda et al., 2022; Lawson et al., 2020).  

However, greater engagement towards increased agency and collaboration, could 

alleviate current financial resource constraints experienced by water utilities specifically 

from lower-income countries (Giffoni et al., 2022). Forging stronger alliances with 

customers could reduce costs and/or increase budgets through positive behaviour-change 

and fairer tariffs derived from customer advocacy, thus supporting the maintenance and 

investments in physical infrastructure and services. Therefore, boosting the contextual 

property of OR – external positive relationships and social networks – can have 

significant impact in the sustained functionality of physical infrastructure.  

The findings showcased a set of interventions that complements resilience theory for the 

water sector relating to customer engagement. The following are presupposed to facilitate 

and sustain a more effective engagement and drive agency of customers:  
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(1) simple and relatable language;  

(2) continuous communication and engagement;  

(3) educational and interactive initiatives;  

(4) identification of commonalities and management of trade-offs (Golladay et al., 

2020); 

 (5) provide tangible and intangible incentives for collaboration (Hahn et al., 

2020).  

Although they have been identified in isolation in previous research, they have not been 

identified as a group and in the context of resilience for the water sector. This set of 

interventions is an initial step towards understanding how to unlock and leverage 

customers collaboration and agency for the resilience of water services.  

However, as proposed by Ananda et al., (2022) and Reed et al., (2018), engagement with 

customers must match the resilience objectives and the local context, therefore the above 

interventions are not a prescriptive, instead they are discretionary according to different 

needs and contexts. As observed in the context of a lower-income country, a closer 

relationship with customers grew organically and on a reactive basis in response to the 

primary objective to keep tariffs low, thus highlighting the need to adapt engagement 

based on the contextual idiosyncrasies. Future work should build on the intervention 

group above to create an engagement framework that is context sensitive (Pahl-Wostl, 

2009) within the realm of water services resilience. 
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It is worth noting, however, that other factors were also highlighted as triggers to 

enhanced responsiveness in customer collaboration, such as customers that have 

experienced some type of disruption or have felt first-hand detrimental effects driven by 

lack of resilience investments. In addition, it is important to consider contexts that drive 

a more conscious behaviour. As noted above, a desert-like environment coupled with 

incentives encouraged customers to change their garden towards a more desert-friendly 

landscape. These contextual factors should be more extensively documented in future 

research to expand understanding on the range of motives that instigate collaboration 

from customers as they could inform the design of future customer engagement 

initiatives. To our knowledge the factors above have not been articulated widely in 

customer engagement research for the resilience of the water sector.   

It was identified a slight narrative change towards stronger acknowledgement of the need 

for deep social capital founded on a reciprocal network of trust and support in relation to 

water services resilience. This adds a dimension to extant literature which  predominantly 

elaborates on water utilities’ interactions with customers as a way to comply with calls 

for enhanced engagement from regulators (Hahn et al., 2020; Pawsey et al., 2018), to 

handle customers’ complaints (Akhmouch & Clavreul, 2016) to ensure customers’ 

interests are reflected in decision-making (Ananda et al., 2022), and to build customers’ 

confidence of utilities performance (Biddle & Baehler, 2019).  

From a contextual lens of OR, which in this study encompasses external relationships as 

posited by Lengnick-Hall et al., (2011), developing deep social capital with customers 

can furnish water utilities with a supportive network prior, during and after a disruptive 

event (Pahl-Wostl et al., 2007). Secondary benefits may also arise, such as an increase of 
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utilities’ intellectual capital through the capture of a variety of preferences and needs. 

Intellectual capital could be also manifested as wider awareness of interdependencies and 

resilience/vulnerability dependencies between individuals/customers (micro) and water 

services’ (macro). Such benefits may facilitate long-lasting interactions and a stronger 

support network between customers and utilities when managing disruptions towards a 

more granular awareness of the actors and contexts that influence water services 

resilience.  

As shocks and stresses grow in intensity and scope, water utilities may need to clarify 

more incisively what is needed from customers in the quest of augmenting resilience of 

water services, and the limitations of utilities themselves to adapt and prepare against 

disruptions in an isolated way.  For water customers, this may entail more profound and 

lasting behaviour-changes, higher tariffs as well as intensified participation and 

awareness of the complexities of water services. On the other hand, sharing the resilience 

responsibility with customers may open debates about an unclear boundary of water 

utilities’ accountability in ensuring present and future resilience of water services. 

Prospects on policy-making for regulators may lie on more accurately delineating their 

expectations from water utilities and their views on the role of customers in facilitating 

resilient water services. 

3.4.2 Resilience beyond the boundaries of water utilities 

As observed, customers may steer and complement infrastructure planning objectives, 

thus preventing risks to reputation, trust and unnecessary costs involved in managing 

unpopular decisions. From a theoretical lens, customers can assist water utilities in 

answering the established inquiry in resilience literature of delineating ‘resilience of what 
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to what?’ (Carpenter et al., 2001), as customers can provide constructive input in the 

perturbations, regions and communities that should be targeted as the focus for 

infrastructure resilience. From a practical perspective, such an endeavour may provide a 

tangible measurement to determine optimal operational levels of functionality that 

utilities should strive towards (van der Merwe et al., 2018). However, specifying an 

aspired resilience level based on input from customers may not necessarily translate as 

the generalizable goal across different temporal, geographical and social scales 

(Carpenter et al., 2001; Reed et al., 2018).  Therefore, practitioners should take notice of 

the need for diversify perspectives of resilience across different stakeholders, regions, and 

scales.  

Innovation has been extensively associated as an important capability of resilience for the 

water sector (Crick & Bentley, 2020). As observed, customers could trigger the appetite 

and reinforce the need for innovative solutions, even though water utilities may be limited 

to applying tried and tested approaches due to the unvarying impetus to seek reliability. 

Utilities could capitalise on customer support for innovation by delivering targeted 

innovative efforts, thus augment positive reputation, innovation buy-in, and wider water 

sector resilience. However, it is worth noting that water utilities from lower-income 

countries, that experience deficiencies in water services due resource constraints (Giffoni 

et al., 2022), may not have the agility or surplus of resources to invest in innovation 

initiatives demand-led by customers, given that such resources would likely be devoted 

towards maintaining basic functionality.  

The endorsement of SUDS by customers evidences that exploring innovative yet 

uncertain solutions in a reliability-focused environment within water utilities, will be 
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increasingly regarded as integral to respond to calls to emerging trends, such as 

environmental conservation and sustainability. Steered by customers’ preferences, 

utilities may have to challenge the dominant cognitive frame of striving for reliability 

(Giffoni et al., 2022), towards also accommodating efforts of experimentation with not 

fully matured solutions. This way, utilities may advance expertise and capabilities in 

novel areas that support resilience whilst also fulfilling aspirations of customers. 

Therefore, this indicates the crucial role customers can play as drivers for organisational 

culture change; from a heavily fail-safe environment towards a receptive stance to 

experimenting with novel solutions.  

Baker et al., (2018) has hinted that customers could be drivers for innovation, given that 

regulators interaction with water utilities does not provide enough traction for significant 

innovative advancements. However, to our knowledge, this paper is the first to elaborate 

more extensively that customers could be important actors in incentivising innovation 

initiatives in water utilities. However, on a more practical level such a change in paradigm 

towards experimentation cannot only rely on customers’ appetite, as it will also entail the 

overhauling of culture and processes, as well as a change in strategies of future 

investments.  

 In addition, a new debate emerges regarding how to manage the tension of responding to 

regulators and customers’ calls for innovation and maintaining reliable water services, 

whilst juggling pressures of resource constraints, growing shocks and stresses, and 

enhanced vulnerability from systemic interdependencies (Giffoni et al., 2022). 

Nevertheless, as a key tenet of resilience (Ofwat, 2017), a propitious path for innovation 

may lie on more strongly emphasizing its importance in utilities’ strategies and to attain 
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tangible buy-in from leadership for innovation to coexist proportionally with a deep-

rooted reliability and mechanistic stance of water utilities (Baehler & Biddle, 2018). 

Customers’ drive for SUDS may provide a window of opportunity to support a practical 

transition towards cementing a utility environment more conducive to innovation.  

Diversified perspectives emerging from different socio-economic customers may support 

resilience efforts that are fairer to a diversity of users. In addition, such an approach may 

develop wider awareness of the value of water services given that engagement is sensitive 

to different socio-economic communities, thus increasing the chance for collaborative 

behaviour. A tailored approach to customer engagement has been noted by Doorn et al., 

(2019), who flagged the need to identify the resilience needs more thoroughly of 

infrastructure services based on different social groups.  

Grasping the perceptions of different customer segments is relevant due to socio-

economic variables that influence needs and preferences of different communities. 

Specifically, in countries with contexts of a higher degree of socio-economic disparity 

and illegal settlements without legitimate water and wastewater connections, such as 

Brazil, constructive engagement with customers can capture a more granular picture of 

the environment of vulnerable communities towards appropriate sanitation provision and 

a targeted approach to resilience investments (Guimarães et al., 2016).    

Poor communities are often excluded from decision and policy-making related to water 

services (Guimarães et al.,  2016), are less likely to engage due to lack of resources 

(Lindsay et al., 2019) and individuals with lower levels of education are less likely to 

tolerate service disruptions (Petersen et al., 2020). 



 

119 

 

The participants highlighted the need to target different demographics to empower their 

input and gain understanding of their different perceptions. Although literature supports 

the need for tailored engagement (Dziedzic & Karney, 2016; Golladay et al., 2020) it does 

not articulate in detail the need for doing so in relation to resilience. From a more 

panoramic perspective of general resilience, customised engagement can support utilities 

in making more comprehensive resilience decisions given their granular knowledge of 

different contexts (van der Merwe et al., 2018), thus preventing unintended negative 

consequences (e.g.: a resilience initiative that is beneficial to one community may be 

detrimental to others). As such, the knowledge attained on the idiosyncrasies of different 

customer segments, may support a better assessment of trade-offs involved. This can 

minimise negative impacts to specific systems and communities, thus supporting general 

resilience development (wider resilience derived from emergent behaviour of systems 

and individuals) (Carpenter et al., 2012; van der Merwe et al., 2018).  

In addition, better quality and tailored engagement with customers can support social 

justice (Doorn et al., 2019) and development of empathy to the importance of water 

services, as minorities and other customers’ segments are more likely to have the 

psychological safety to also be accountable agents in shaping resilience initiatives 

affecting their communities, sharing more widely their preferences and needs, and being 

more forthcoming to collaborate with utilities. An open flow of communication between 

both utilities and customers can foment continuous learning of their unique challenges 

and needs, thus triggering behaviour-change, and adjustments to well-established 

assumptions and behaviours (Lengnick-Hall et al., 2011). Future work should identify 

ways to effectively target customers from different socio-economic backgrounds in 
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resilience discussions to prevent the marginalisation of under-privileged communities and 

skewed resilience initiatives. In particular, to clarify how to foment responsiveness and 

accountability of customers that may not have the available means and resources to be 

active agents on the resilience of water services. 

3.4.3  Bottom-up resilience 

From an international perspective we identified across the results that higher-income 

utilities have more pro-active and elaborate modes of engagement. In contrast utilities 

from lower-income countries appeared to interact more reactively with customers. 

Although, lower-income countries acknowledged the need to do more in relation to 

engagement in support of resilience, resource constraints suggested to be a major road-

block.  

We argue that the majority of literature on resilience that advises and outlines different 

modes of engagement may not be suitable from lower-income countries as they derive 

and target utilities from higher-income countries (Ananda et al., 2022; Golladay et al., 

2020; Pawsey et al., 2018). This suggests a lack of academic resources tailored for the 

needs and realities of utilities from low to middle-income countries. Utilities from lower-

income countries may not only be hampered by a lack of internal resources, but they also 

may not have access to the theoretical tool-kit required in advancing customer 

engagement conducive of water services resilience. This denotes that lower-income 

countries might have a lower level of maturity in comparison to high-income countries in 

leveraging the positive role customers could play in advancing resilience. Which is 

unfortunate because fomenting customers as supporters and agents of resilience could 

complement documented challenges regarding lack of resources and quality of services 
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(Giffoni et al., 2022). Future work should focus on the unique context and constraints of 

lower-income countries by identifying cost-effective engagement initiatives that are 

conducive of OR.  

As evidenced, regularly engaged and well-informed customers of utilities’ ongoing 

challenges, can empathise with the complexities afflicting the resilience of water services 

and provide enhanced understanding and support in moments of crisis. Water utilities can 

benefit from stronger ties with customers, manifested as resource networks that is built 

over-time through regular engagement to be called upon in moments of need (Lengnick-

Hall et al., 2011). Such resource networks may enhance collaboration and decreased 

number of queries during an event, thus freeing up resources to other impending matters.  

In addition better-informed customers, that trust their utilities, are less likely to over-react 

and over-stretch utilities during disruptions, therefore supporting a quicker resumption of 

services (Balaei et al., 2019b). However, as stated by Reed et al., (2018) the level of social 

engagement must match the goal of the initiatives. Therefore, from the perspective of 

building lasting water services resilience, we argue that developing supportive resource 

networks with customers may require early engagement that is prior disruptions, as a 

long-term strategy of mutual understanding and collaboration that may be capitalised 

from in moments of crisis (Petersen et al., 2020). 

There is an untapped potential to more actively support customers on how to prepare for 

and react during a disruption, to learn on what to look for to identify a potential failure 

and educate them on the importance of water services resilience to the progress of their 

daily lives and personal goals. More equipped and literate customers on water services 

resilience may lead to a more favourable context to maintain and resume functionality of 
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water utilities. However, we argue that different customers’ experiences and 

demographics (age, income, culture, education levels, etc) must also be considered, given 

that customers that have experienced some types of disruption are more likely to 

collaborate and certain socio-economic backgrounds may be less prone or able to 

collaborate (Petersen et al., 2020). 

The cumulative effect of individual level resilience can have a positive impact to water 

utilities’ adaptive capacity (Tracey et al., 2017). The findings showcased that better 

equipped individuals, in relation to water services disruptions, can support utilities by 

being knowledgeable on how to act and resourceful to meet their own immediate needs 

(Balaei, et al., 2019a; Petersen et al., 2020). Similarly, customers can hold a sentiment of 

stewardship and support utilities with early alerting of disruptions or advocating in favour 

of resilience investments (Biddle & Baehler, 2019).  

3.5  Limitations: 

Although this study captured water utilities’ managers views of the role of customers in 

building resilience, we are aware that a gap remains to filled on how actual customers 

perceive their role in supporting water services resilience, specifically, their willingness 

to change behaviour and becoming active agents of resilience. Similarly, to limitations 

highlighted by Giffoni et al., (2022), we attempted to ensure a prudent illustration of 

themes underpinned by the research questions, as opposed to the number of codes. This 

enabled a more uniform representation of findings as it minimised the skewing by the 

varying number of participants per each region. Furthermore, the participants that were 

members of the steering group could have been a potential source of bias as they were 

familiar with concept of resilience in and were eager to explore more about it for the water 
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sector. However, we aimed to manage this potential bias by recruiting external 

participants to the steering group that had less experience and understanding of resilience.  

3.6  Conclusion  

Although customer engagement has been recognised as an important component for the 

resilience of the water sector and claimed to be a key contextual characteristic of OR, 

advancement is sparse in relation to meaningful engagement that evokes two-way 

collaboration and forges collective agency for resilience. This paper delved deep into the 

under-examined area of the role of customers in building water services’ resilience 

through thematic analysis of interviews with managers and senior-managers of the 

international water sector. Whilst customers’ active involvement in the resilience venture 

has been recognised as paramount, the findings divulge that developing strong social ties 

that enable two-way engagement and communication is highly dependent on the 

effectiveness of customer engagement activities employed by water utilities. Fomenting 

such relationship is of importance because the roles here identified can be crucial in 

supporting the management of systemic and more complex disruptive events. Although 

it was recognised a role of customers as passive beneficiaries of resilience, positive roles 

were also identified, such as facilitators of more targeted initiatives, contributors to higher 

tolerance levels and positive behaviour-change, and resilience advocates. 

Calls for the advancement of social capital between utilities and customers indicate a 

recognition of a need to foment stronger networks of collaboration that seeks quality of 

engagement and go beyond the conventional impetus of capturing preferences and needs 

to assist decision-making on resilience investments. However, little is known regarding 

pragmatic and effective modes of engagement that substantially advance customers’ 
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collaboration and agency for water services resilience. A set of interventions were 

observed to assist the development of positive engagement: (1) simple and relatable 

language; (2) continuous communication and engagement; (3) educational and interactive 

initiatives; (4) identification of commonalities and management of trade-offs; and (5) 

tangible and intangible incentives for collaboration. 

Recognition on the importance of honing and maturing engagement efforts were attached 

to the interdependency between individuals and utilities in building resilience. Two-way 

engagement was seen to provide utilities with a more comprehensive picture of trade-

offs, diversity of views and emerging threats.  A relationship of trust and collaboration 

with customers was seen to enhance the reserves of coping capabilities, augment 

responsiveness for positive behaviour-change, foment a collective vigilance on potential 

failures and disruptions and inspire advocates and stewards of the resilience of water 

services.  

As the motivation for meaningful engagement and the development of strong social 

capital with customers were highlighted, utilities will need to explore ways to address key 

roadblocks. For instance, resource constraints (more acutely felt by lower-income 

countries) currently experienced by utilities (Giffoni et al., 2022) are major hindrances to 

engagement initiatives as they entail considerable time and financial resources. Secondly, 

utilities will need to be better equipped on how to tailor engagement initiatives with 

different socio-economic communities to ensure meaningful interactions that foment 

positive collaboration, diversity of perspectives and agency. Thirdly, utilities may have 

to actively work with regulators to better delineate how customers can support the present 

and future of water services’ resilience. For lower-income countries, future research 
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should explore ways to leverage customer collaboration based on their unique realities. 

Finally, utilities should consider ways to develop their reserves on different types of 

engagement to target approaches that are most suited to different customers profiles that 

lived through different levels of disruptive experiences. 
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4 Uncovering the links between Organisational Culture and Organisational 

Resilience for the water sector: a framework validation. 

Abstract 

Although organisational culture is a key factor for organisational resilience (OR), little is 

known about favourable cultural attributes in the context of water sector resilience. This 

paper demonstrates important links between organisational culture and OR and 

showcases the perceptions of water utility managers on the desirable attributes of 

organisation culture for OR. Drawing from literature and through a Delphi approach, we 

devised and validated the ‘Organisational Culture of OR Framework’ which was 

composed by the following attributes: ‘adaptiveness’, ‘collaborative integration’, 

‘inventiveness’, ‘sense of pride’, ‘trust’ and ‘well-being’. Thematic analysis identified an 

over-emphasis on standards and procedures that may hinder positive changes towards a 

culture of organisational resilience. Addressing organisational barriers was perceived as 

a pre-requisite to cultural changes which may lead to inaction. The sector’s drive for talent 

recruitment and staff retention translated as an appetite to foment deeper relational ties 

with staff. The validated framework serves as a steppingstone for future research and the 

development in practice of an organisational culture of organisational resilience in the 

water sector. 

Keywords: 

‘Organisational culture’, ‘organisational resilience’ and ‘water utilities’ 
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4.1 Introduction 

Augmenting the resilience of water services is a cornerstone strategy for the water sector 

(Baehler & Biddle, 2018; Smith et al., 2019). Resilience can be fomented through the 

built environment and technologies, as well as intangible assets in the social and 

organisational domains that provide sentience to infrastructure systems (Hollnagel, 

2014). Resilience in the water sector often focuses on efforts that prevent failures from 

specified threats affecting the physical environment (Rodina, 2019). As such 

infrastructure resilience, which is greatly influenced by technocratic and linear 

perspectives, has been the basis of resilience initiatives to sustain the functionality of 

water services (Brown et al., 2017; Lawson et al., 2020; Smith et al., 2019).  

Whilst there is a recognised need to develop resilience, human domains have been under-

explored in resilience research for water utilities (Lawson et al., 2020), therefore little is 

known about social and organisational capabilities conducive to resilience. This is of 

concern given that humans provide the needed sentience to ensure a resilient performance 

to infrastructure services and assets (Hollnagel, 2014).  Leveraging social capabilities has 

been argued to enhance flexibility and adaptiveness to complement rigid and technocratic 

approaches that may not be responsive or comprehensive enough to manage emerging 

and complex threats affecting the water sector (Rodina, 2019a). The increasing interest 

in understanding how people and organisations can develop resilience capabilities (Baker 

et al., 2018; Naderpajouh et al., 2018; Smith et al., 2019) highlights the significance of 

exploring how the organisational dynamics and culture can be shaped to support water 

utilities’ resilience (Giffoni et al., 2022). 
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4.1.1 Organisational resilience and the water sector  

Organisational Resilience (OR) encompasses the development of social capabilities in the 

organisational environment towards ‘building the ability to effectively develop situation-

specific responses and implement activities to absorb and capitalize on disruptive 

surprises that threaten organization survival’ (Lengnick-Hall et al., 2011, p,2). OR can be 

fomented in practice through the applied fields of risk management, business continuity 

and adaptive behavioural capabilities (Brown et al., 2017).  Whilst in theory OR focuses 

in exploring the relational dynamics as well as cognitive, behavioural and contextual 

properties towards building flexibility and adaptiveness to manage and capitalise from 

internal and external shocks and stresses (Crick & Bentley, 2020; Lengnick-Hall et al.,  

2011).  

Expanding the resilience focus from linear infrastructure-based initiatives towards more 

systemic approaches, encompassing human interaction and behaviour, may support 

enhanced flexibility and adaptability. However, OR has been underutilised in the research 

for the water sector, with just a few OR assessments (Brown et al., 2017; Sweya et al., 

2020) that do not delve deep into the context of water utilities and fail to clarify the links 

between OR and organisational culture, and their relationship’s relevance to the sustained 

functionality of water services. This is problematic, firstly, because the water sector has 

signalled the need to explore and hone social and organisational resilience capabilities 

(Ofwat, 2017; Smith et al., 2019). Secondly, organisational-based risks and challenges 

have been flagged as a potential detriment to water utilities resilience, such as: under-

developed learning and creative cultures (Baehler & Biddle, 2018; Sweya et al., 2020) 

organisational silos (Brown et al., 2017; Giffoni et al., 2022) challenges to recruitment 
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and retention of talent (EUM, 2016), and lack of communication and information-sharing 

(Summerill et al., 2010).   

4.1.2 Organisational culture for water sector resilience 

Water utilities must constantly adapt to threats and events from internal and external 

environments. Organisational culture is crucial in effectively acting upon new demands 

through adaptive responses (Denison & Mishra, 1995) and plays a key role towards 

organisational development, change and resilience (Alvesson, 2002;  Smith et al., 2019). 

For the water sector organisational culture is mentioned as a key variable towards a 

preventative risk governance (Summerill et al., 2011), as a force that hinders or foster 

organisational buy-in for change (Summerill et al., 2010) and as one of the main 

components that underpin resilience advancements in water utilities (Smith et al., 2019). 

There is a growing desire in the water and infrastructure sectors to better understand how 

organisational culture influences OR (Smith et al., 2019; van der Merwer et al. , 2018) 

and how to engender positive culture change (Baker et al., 2018; Farrelly & Brown, 2011) 

to support and meet present and future needs.  

The importance of identifying cultural issues that impair the resilience of infrastructure 

systems (Taylor et al., 2017) or advise on how to build a culture that supports OR (Giffoni 

et al., 2022; van der Merwe et al., 2018) has been underscored. In particular, Smith's et 

al., (2019) study with water managers flags a need to identify organisational culture 

enablers and barriers of OR. Although an appetite for culture change exists to enhance 

preparedness to emerging threats (Baker et al., 2018; Giffoni et al., 2022), little is known 

about the main characteristics of an organisational culture conducive to OR in water 

utilities. Whilst some studies propose individual elements that support a culture 



 

130 

 

conducive to resilience, such as experimentation, creativity and proactiveness  (Farrelly 

& Brown, 2011; Mafabi et al., 2015; Summerill et al., 2010; Sweya et al., 2020), as far as 

we know, no studies to date have looked exclusively into identifying and capturing from 

utilities representatives a set of desirable attributes for OR and articulating their links in 

the context of water utilities.  

4.1.3 Theoretical perspective of organisational culture 

Organisational culture has been theorised as collective learning from external adaptation 

and internal integration that generates cumulative patterns of underlying assumptions, 

beliefs and values that influence behaviour (Schein & Schein, 2017). It has also been 

claimed to derive from unwritten social rules that influence the way a group of people 

think, feel and act (Hofstede, 2010) and as a set of socially shared meaning that give rise 

to actions (Alvesson, 2002). Regardless of varied perceptions and a multitude of 

definitions on organisational culture, its principles revolve in the social realm through 

values and beliefs which are shaped by collective adaptation, learning and interactions 

that translate as organisational behaviour (Alvesson, 2002; Schein & Schein, 2017). 

According to Schein & Schein, (2017) organisational culture can be observed at three 

different levels: (1) artefacts: tangible and visible behaviour, structures, guidelines, and 

processes; (2) espoused beliefs and values: ideals, goals and conscious rationalisations 

that support a normative frame of a group; and (3) underlying assumptions: a group’s 

unconscious cognitive fabric comprising of values and beliefs that have been repeatedly 

proven as effective. Whereas Hofstede, (2010) claims that organisational culture is 

underpinned by values and composed of (1) symbols that carry a distinct meaning to a 

particular group; (2) heroes: individuals that are perceived as models of behaviour; and 
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(3) rituals: manners, activities, and ceremonies. Elsewhere, Alvesson, (2002) states that 

key concepts of organisational culture are: (1) meaning: socially shared interpretations of 

the organisational context that shape actions, and (2) symbols: words, actions, objects that 

are collectively interpreted in a unique way.   

We utilise the three cultural levels proposed by Schein & Schein, (2017)  –  previously 

applied by Summerill et al., (2011) (as seen in table 4-1) to provide greater meaning to 

the findings. This model was chosen due to its pragmatic separation of tangible and non-

tangible elements or organisational culture which adds clarity when articulating about 

culture given its abstract nature.  

We have also adapted Schein & Schein’s structural model by splitting the artefacts layer 

into two layers – see table 4-1: (1) artefacts as observed behaviour; and (2) artefacts as 

structures and processes. Our rationale for the modification of the artefacts layer was that, 

as opposed to ‘observed behaviour’, ‘structures and processes’ are not always determined 

by underlying assumptions as previously argued by Schein & Schein. Especially because 

published structures and processes may not always align with personnel’s unconscious 

rationalisations and can be a manifestation of the organisational rhetoric that is not 

demonstrated in practice.  

Organisational culture heavily influences the realisation of desired organisational 

strategies, therefore, ensuring the alignment between water utilities’ organisational 

culture and aspired resilience strategies may support the development of OR capabilities 

(Alvesson, 2002; Hofstede, 2010).  Here we pose the question: ‘What are the desirable 

attributes of organisational culture for OR in international water utilities?’. To 

investigate this, we capture the perceptions of water managers, and devise and validate 
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an organisational culture of OR framework through an iterative consultation process with 

water representatives.  

Several cultural studies across different sectors have devised frameworks to steer 

understanding on cultural characteristics that support a desired behaviour or for the 

management of threats. For instance, in the field of cyber-security a cultural framework 

was created to assist the detection of threats (Georgiadou et al., 2022a) and assess the 

security readiness of organisations (Georgiadou et al., 2022b). Elsewhere, Tolah et al., 

(2021) devised a framework towards the development of a security culture by identifying 

factors that influence and reflect such culture. In the insurance sector a framework was 

created to support the development of OR with a focus on organisational culture 

(Dahmen, 2023). For the water sector, such framework could expand the perceptions of 

practitioners to be vigilant, of not only physical, but organisational threats, and provide a 

baseline of conducive cultural attributes for the development of OR. 

The water sector could benefit from a similar framework, given that cultural attributes of 

OR and their characteristics are under-explored and crucially, because organisational 

culture heavily impacts the propensity for resilience behaviour in utilities. This study 

devises a framework with cultural attributes perceived to be conducive to OR.  The 

validated framework serves as an initial building-block for future research to better 

understand and develop an organisational culture of OR in water utilities. 

Table 4-1: Structural levels of organisational culture adapted from Schein & Schein 

(2017). 

Structural levels:  Description: Interaction with other cultural layers: 
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Artefacts as 

observed 

behaviour. 

Manifestation of culture through daily 

actions, routines, habits, and interactions. 

Determined by underlying assumptions. 

Artefacts as 

structures and 

processes.  

Organisational charters, guidelines, 

published values, physical environmental 

and technology. 

May be determined by espoused values and beliefs 

and underlying assumptions. 

Espoused values 

and beliefs. 

Values and beliefs endorsed by leaders 

which have not been empirically tested as 

effective. 

Reflected in artefacts as structures and processes. 

May not necessarily influence artefacts as observed 

behaviour, given it may not be aligned with 

underlying assumptions.  

Underlying 

assumptions. 

Unconscious rationalisations composed of 

tacit values and beliefs that have been 

empirically proven as effective by the 

organisation. 

Determine artefacts as observed behaviour.  

 

4.2  Methods  

An organisational culture of OR framework was developed through the identification of 

cultural attributes and a Delphi validation process with water sector professionals. As 

evidence for the framework development and as the underpining rationale for the choice 

of attributes, we appraised studies that had a clear link between organisational culture and 

OR from a variety of fields relevant to the water sector;  such as healthcare (Carter & 
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Hawkins, 2019), safety science (Dekker & Breakey, 2016), resilience engineering, 

organisational resilience (Crick & Bentley, 2020), organisational behaviour (Powley, 

2013) and high-reliability organisations (Harvey et al., 2019).  

We utilised the resilience analysis grid (RAG) by Hollnagel, (2011) due to its proven 

simplicity and flexibility (Rodríguez et al, 2020) to present a clear link between the 

cultural attributes identified and OR, as seen in table 4-2. The RAG was utilitised for the 

purpose of framework creation and to provide a logical resilience justification on the 

identified attributes. To our knowledge this methodical linkage between the RAG and the 

cultural attributes conducive to OR has not been done before. Such linkage clarifies how 

the identified attributes may have a positive impact in the resilience of the water sector 

and further justifies the attributes selection for this study.  The RAG asserts that resilience 

performance is composed of four abilities: (1) respond to consistent or infrequent events; 

(2) monitor disturbances and opportunities internally and externally; (3) learn relevant 

lessons; and (4) anticipate emerging threats, pressures, and opportunities. 

We proposed eight cultural attributes in the initial framework (table 4-2) which served as 

the basis for the validation process. These attributes were derived from an exploratory 

literature review containing studies from sectors relevant to water utilities.  Table 4-2 

showcases the identified cultural attributes, their descriptions, links to RAG framework 

and the studies underpinning their rationale. The framework’s attributes and their 

descriptions - without the RAG linkages to not bias their perceptions - were posed to 

participants so they could critique and refine the framework via two survey rounds – see 

more in figure 4-1.  
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Table 4-2: Organisational Culture of OR Framework and its resilience rationale through RAG. 

Cultural 

attributes 

Description Cultural attributes in relation to RAG Literature 

 

 

Adaptiveness 

The organisation is equipped with a collective 

ability to repurpose existing systems and 

behaviour as needed through proactive 

behaviour and a constant improvement of 

established ways of doing things. 

Respond: Built-in flexibility to manage events that cannot be 

foreseen. 

(Crick & Bentley, 2020; Pollard 

et al., 2013; Sheffi & Rice, 

2005; Smith & Plunkett, 2019) 
Monitor: Vigilance and eager to swiftly read the environment 

towards effective responses, even if that means challenging 

the status quo to improve preparedness. 

Learn: Reflection of internal/external lessons learned and 

opportunities to regularly improve processes. 

Anticipate: Regularly shaping behaviour and processes in 

view of a changing environment. 
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Cultural 

attributes 

Description Cultural attributes in relation to RAG Literature 

 

 

Collaborative 

Integration 

 

 

Information is shared between teams and 

departments and different viewpoints and 

practice are encouraged to be shared and 

integrated. 

Respond: Cooperative interactions and better curation of 

suitable solutions due to an integrated assessment of feasible 

and appropriate responses.  

(Brown et al., 2017; Crick & 

Bentley, 2020; Hopkins, 2006; 

Tracey et al., 2017) 

Monitor: Timely and aligned information-sharing on the 

development of emerging events.  

Learn: Ability to augment expertise and coping capabilities 

by learning from different viewpoints and expertise.  

Anticipate: Amplified awareness of threats due to diversity 

of perspectives and how they may affect different areas in the 

organisation.  
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Cultural 

attributes 

Description Cultural attributes in relation to RAG Literature 

 

 

 

 

Inclusiveness 

Individuals across the organisation have equal 

access to contribute in the decision-making of 

new policies and opportunities for growth, as 

explicit engagement is made with different 

personnel levels and areas prior, during and 

after decision-making. 

Respond: More dynamic and effective responses are 

executed as decision-making is migrated based on experience 

and expertise instead of seniority. 

(Arbin et al., 2021; Bisbey et 

al., 2021; Dekker & Breakey, 

2016; Mauelshagen et al., 2013) 

Monitor: Experiential knowledge is accounted, thus 

broadening awareness and sensemaking of vulnerabilities. 

Learn: Changes are implementable and seen to be legitimate 

as the organisational is eager to learn the different realities, 

needs and input from varied levels and departments. 

Anticipate: More comprehensive understanding of different 

vertical and horizontal views on the prioritisation of threats 
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Cultural 

attributes 

Description Cultural attributes in relation to RAG Literature 

(operational, tactical, and strategic, and across different 

teams). 

 

 

 

Inventiveness 

Creativity and experimentation are 

encouraged and applied by individuals in 

the organisation as innovative changes 

are collectively welcomed when 

appropriate and perceived as a capability 

to better adapt to events. 

Respond: Coping strategies are regularly renewed and 

refined, thus ensuring their relevance and effectiveness to a 

changing environment. 

(Crick & Bentley, 2020; 

Farrelly & Brown, 2011; 

Mafabi et al., 2015; Rahi, 2019) 

Monitor: Wider foresight and awareness of potential threats 

and its systemic nature due to creative thinking. 

Learn: Openness to learn from successful and failed 

experiments within the organisation and from external 

stakeholders.   
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Cultural 

attributes 

Description Cultural attributes in relation to RAG Literature 

Anticipate: Promotes a reflexive environment where people 

can move away from the pressures of daily tasks to reflect and 

explore improvements to the organisation against emerging 

threats.   

 

 

Joyfulness 

Cheerful behaviour and playful spirit in the 

organisation are valued and appreciated, as a 

positive work environment and high staff 

morale is collectively encouraged. 

Respond: Increased willingness to cope and enhanced 

cognitive capabilities due to a positive interpersonal 

environment that prevents stress and burnout. 

 

(Carter & Hawkins, 2019; 

Hartmann et al., 2021; Powley, 

2013) Monitor: An atmosphere of camaraderie and high morale 

encourages staff to go out of their way to point out threats and 

opportunities to team members and augment collective ability 
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Cultural 

attributes 

Description Cultural attributes in relation to RAG Literature 

to process information, leading to reduced blind spots and 

faster response.  

Learn: Willingness from staff to learn, grow and buy-in to 

positive changes due to decreased tensions and frustrations at 

work. 

Anticipate: Staff accountability in moments of detrimental 

events due to a nurtured team spirit, mutuality, and a sense of 

belonging. 

  Respond: Values and behaviour of staff are underpinned by 

teamwork and commitment to organisational objectives, thus 

 



 

141 

 

Cultural 

attributes 

Description Cultural attributes in relation to RAG Literature 

 

Sense of 

pride 

There is a collective understanding of the 

importance of individual contribution to the 

organisational objectives, individuals 

experience a feeling of satisfaction from 

personal and organisational achievements. 

enabling a coordinated response that is aligned to the 

organisational needs. 

 

(Arnett et al., 2002; Denison & 

Mishra, 1995; Hrudey et al., 

2006; Mas-Machuca et al., 

2016; Summerill et al., 2010) 

Monitor: Individuals are disposed at reading the internal and 

external environment for potential threats and to interpret how 

these threats may impact their immediate area and across the 

wider organisation.  

Learn: Meaningful interest from individuals to dynamically 

learn how their behaviour and work contribute or hinder 

strategic organisational objectives, specially, when priorities 

change. 
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Cultural 

attributes 

Description Cultural attributes in relation to RAG Literature 

Anticipate: Actions are carefully considered prior to 

execution to account for how certain activities may impact the 

objectives of different areas in the organisation.  

 

 

 

Trust 

Honesty is rewarded and incentivised so 

individuals can speak openly about problems 

and mistakes as there is a collective 

confidence of a supportive environment when 

raising concerns and reporting errors. 

Respond: Timely responses are applied due to a collective 

drive to solve issues with a ‘no-blame’ approach. Individuals 

feel comfortable in flagging concerns and giving feedback. 

(Crick & Bentley, 2020; 

Koronis & Ponis, 2018; Smith 

& Plunkett, 2019; Tang et al.,  

2013; Taylor et al.,  2017; 

Tracey et al., 2017) 

Monitor: Built-in capability to effectively identify issues and 

opportunities due to an established experiential knowledge of 

a safe environment that incentivises staff to seek and raise 

opportunities and problems. 
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Cultural 

attributes 

Description Cultural attributes in relation to RAG Literature 

Learn: Learning from errors and mishaps are actively 

encouraged as staff feel at ease to raise and discuss issues 

without being punished or judged. 

Anticipate: Ability of individuals to proactively raise 

concerns of potential impacts to the resilience of the 

organisation. 

 

 

Well-being 

 

Regular discussions across the organisation 

take place to identify the professional and 

personal needs of staff members, as 

Respond: Enhanced physical and mental fitness to respond to 

threats and varying degrees of stress levels.  

 

 

 
Monitor: Better identification of resilience challenges arising 

from personnel well-being that may affect water services 

functionality.  
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Cultural 

attributes 

Description Cultural attributes in relation to RAG Literature 

employees are supported to look after their 

physical, mental, and spiritual health. 

Learn: Open discussions about well-being can improve 

awareness of staff frustrations or satisfaction, thus allowing 

tailored initiatives. Well-being initiatives may support self- 

recognition of weaknesses and strengths and ways to manage 

them towards OR. 

(Mahmoud & Rothenberger, 

2019; Malinen et al., 2019) 

Anticipate: Augmenting the well-being of staff supports a 

positive reputational image with existing and future 

employees, thus reducing staff turnover and enhancing the 

recruitment of talented individuals.  



 

145 

 

The Delphi method is an interactive and methodical process that aims to elicit perceptions  

from experts to reach consensus on a specific topic (Hallowell & Gambatese, 2010). This 

research was carried out during the context of COVID-19 restrictions globally; thus the 

Delphi method was appropriate for eliciting experts’ input remotely to reach consensus 

for the framework validation process (Brady, 2016). The suitability of the Delphi method 

for this study is also associated with: (a) the minimisation of dominant voices due to 

anonymity amongst the group; (b) given our international focus, logistical risks were 

reduced related to geographical boundaries (c) flexibility that allowed unsynchronised 

responses convenient to different schedules (Avella, 2016). 
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Figure 4-1: Description of the modified Delphi validation process utilised in this 

study. 

4.2.1 Surveys’ design and participants 

The Delphi process applied in this study was composed of two rounds as consensus was 

reached in round 2. In a Delphi process once consensus is reached the results are 

recognised as final (Brady, 2016). The consensus criteria consisted of 80% or more 

participants in agreement that a specific attribute contributed to OR in accordance with  

Avella, (2016). The participants were given a link via e-mail to access the survey. In each 

survey round they were shown a description of the research design and objective as well 
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as a definition for OR (Lengnick-Hall et al., 2011) and organisational culture (Schein & 

Schein, 2017) – see more in appendices D and E. These definitions served as baseline to 

support their assessment on the attributes’ suitability in supporting OR for water utilities. 

As the participants advanced into the survey, each question presented a single cultural 

attribute and its description - as seen in figure 4-2. Both survey rounds consisted of 

multiple-choice and open-ended questions. The participants were asked whether each 

cultural attribute was conducive to OR of which they had to choose between three 

responses: (1) Yes; (2) No; (3) I do not know. Given the study’s qualitative nature, as 

well as  to minimise ambiguity the ‘(1) Yes; (2) No; (3) I do not know’ was the chosen as 

the scale for the responses (Sekayi & Kennedy, 2017). The respondents could also justify 

their responses and were given the opportunity to critique the attributes and their 

descriptions through open-ended questions containing a slot for additional comments. 

Lastly, only in round 2 they were asked which attributes were the most and least important 

towards building OR in water utilities.  

Before the survey questionnaire was sent out to participants, it had attained ethical 

approval from Cranfield University and was piloted with 5 water sector professionals. 

Following the modifications from the pilot, an invitation was sent out to 31 water utilities’ 

managers of which 18 agreed to participate and 1 withdrew during round 1. Our sample 

was composed of experienced water sector managers and senior managers that had 

regular practical contact with the organisational culture and the OR needs of water 

utilities. Our recruitment criteria required the participants to: (a) had participated in a 

previous study on OR with the researchers; and (b) held managerial roles.  Due to the 

largely qualitative design of this study, our purposive sample was composed of 17 in the 
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first round and 15 participants in the second round (see more in Table 4-3), as proposed 

by Brady, (2016). The Delphi rounds took place from May 2021 to August 2021. 

Participants represented water utilities from Australia, Canada, Greece, Hungary, 

Netherlands, Portugal, US, and UK.   
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Figure 4-2: Example of a survey question posed to participants. 

Table 4-3: Description of surveys’ participants. 

Country Participant’s area of expertise  Round 1 Round 2 

Australia Risk and Assurance (senior-manager) X X 
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Australia Risk management X X 

Canada Strategic projects (senior-manager) X X 

Greece  Research, development, and innovation (senior manager) X X 

Hungary Water quality and safety X X 

Netherlands  Research, development, and innovation X X 

Portugal  Asset management and planning (senior manager) X X 

UK Risk management  X X  

UK Risk management (senior manager) X X 

UK Asset management and planning (senior manager) X X 

UK Climate Change X   

US Research, development, and innovation X X 

US Climate Change X X 

US Asset management and planning X X 

US Asset management and planning X X 

US Asset management and planning X X 

US Asset management and planning X   
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4.2.2 Analytical process 

After the collation of data, the quantitative and qualitative responses were examined in 

parallel to ensure no contradictions between them to identify any mistakes that could have 

impacted the findings – see more in Appendix C. The analysis of the first and second 

round were firstly conducted by assessing the quantitative responses in relation to the 

consensus criterion of at least 80% agreement amongst the participants. The attributes 

that did not meet this criterion were removed from the framework.  

The secondary stage involved in organising the qualitative responses from the open-ended 

questions by the following: (1) responses that supported the attributes’ suitability to 

building OR; (2) responses that challenged/refined the attributes; and (3) responses 

beyond the research boundary. The responses that fell into the category ‘responses that 

challenged/refined the attributes’ were utilised to refine the framework as they contained 

the critiques from the participants articulating why a specific attribute was not suitable or 

ways to improve an attribute. These responses were further classified based on: (1) 

frequent and major concerns; and (2) infrequent and less crucial concerns (Holsapple & 

Joshi, 2000) – Appendix C.  Changes to the framework were steered by the responses 

interpreted as ‘frequent and major concerns’ given the consensus-seeking nature of the 

Delphi approach.  We classified the responses in the categories above by assessing how 

well-articulated, the extent of the justification, and the frequency of a specific concern 

being raised across the participants. 

Finally, the qualitative responses were further analysed to identify any cross-cutting 

themes from the data corpus. The identification of patterns of meaning was conducted 

through reflexive thematic analysis by Braun & Clarke, (2006) of which themes are 
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identified based on their relevance to the research objective. The researchers followed an 

inductive approach during the coding process which progressed from semantic 

(descriptive) to latent themes (underlying concepts) (Braun & Clarke, 2006). 

Table 4-3: Evidence table illustrating the cross-cutting themes, sub-themes, 

participants’ quotes and the number of respondents whose transcript contains in the 

respective sub-theme. 

Theme Sub-themes Example quotes n 

 

 

Culture articulated 

as standards and 

procedures. 

Culture as 

standards 

“I would say refer to the […] BSI and ISO 

standards for organisational resilience 

and cross reference with what is there.” 

(SR04) 

5 

 

 

Culture as 

procedures 

“[…] it is by working together and share 

data with effective data analytics that we 

could improve organisational resilience 

[…].” (SR07). 

5 

 

 

Organisational 

barriers 

Tangible barriers Information is shared.  But it is not always 

organized or streamlined (SR17) 

7 

Intangible barriers ‘[…] Joyfulness is becoming extinct. As 

we need to become more effective 

regarding the work to be carried out no 

time is left for other things’ (SR14). 

4 
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Cultivating 

recognition beyond 

financial rewards 

Intangible modes 

of recognition 

‘Understanding one’s worth in the greater 

picture is essential again for mental 

wellbeing and being productive in the 

workplace’ (SR11). 

5 

Recognition should 

not only be through 

financial rewards 

'Besides financial reward (salary) positive 

recognition is an important factor in 

valuing employees for the quality work 

they do to improve operational resilience’ 

(SR07). 

2 
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Figure 4-3: Example of the thematic mind-map to evidence the hierarchical order 

of codes, sub-themes, and themes. 

4.3  Results 

4.3.1 Framework Survey: Round 1 – quantitative assessment 

The quantitative responses of the survey reveal an almost unanimous agreement on the 

suitability of the attributes: ‘adaptiveness’, ‘collaborative integration’ and ‘inventiveness’ 

as illustrated by figure 4-3. The attributes ‘sense of pride’, ‘trust’ and ‘well-being’ were 

given over 80% of ‘yes’ responses, so they were part of the second survey round. 

However, given that ‘inclusiveness’ and ‘joyfulness’ received less than 80% of ‘yes’ 

responses, they were removed from the framework and the second survey round. 
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Figure 4-4: Quantitative results on the attributes suitability in supporting OR for 

the first round, illustrating that the attributes ‘inclusiveness’ and joyfulness’ did not 

meet the consensus criterion. 

4.3.2 Framework survey – Round 2 

Following changes to the cultural framework, the participants conducted a second survey. 

All the modified attributes achieved the consensus criterion. This indicated to researchers 

that a subsequent round would not be necessary. The ‘adaptiveness’ attribute received 

100% of ‘yes’ responses. ‘Inventiveness’ and ‘well-being’ were the attributes with the 
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second highest ‘yes’ score, followed by ‘collaborative integration’, ‘sense of pride’ and 

‘trust’.   

 

Figure 4-5: Quantitative results on the attributes suitability in supporting OR for 

the second round which illustrates consensus. 

In this round we also asked the participants to nominate the most and least important 

attributes as shown in figure 4-6. 

The majority nominated ‘adaptiveness’ as the most important attribute, followed by 

‘collaborative integration’ and ‘trust’. The attributes ‘inventiveness’, ‘sense of pride’ and 

‘well-being’ were nominated once as the most important. ‘Inventiveness’ was placed as 

100%

87%

93%

87%

87%

93%

0%

7%

7%

0%

13%

0%

0%

7%

0%

13%

0%

7%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Adaptiveness

Collaborative Integration

Inventiveness

Sense of pride

Trust

Well-being

Quantitative Responses

C
u

lt
u

ra
l 
A

tt
ri

b
u

te
s

I don't know No Yes



 

157 

 

the least important attribute, closely followed by ‘sense of pride’ and ‘well-being’. 

Finally, only one participant responded that ‘none’ of the attributes were least important. 

 

 

Figure 4-6: Participants’ nomination of the least and most important cultural 

attributes in support of OR. 

4.3.3 Frequent and major concerns for framework refinement.  

The themes below, classed as ‘frequent and major concerns’, were utilised to refine the 

framework given they were composed of suggestions for improvement or challenged the 

suitability of the attributes’ descriptions. 
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A key suggestion to the attribute ‘adaptiveness’ was the need to reflect the ‘reactiveness’ 

element in the attribute’s description: ‘It is the ideal definition of organisational resilience 

but doesn’t go far enough.  It needs to include reactiveness to situations as they come up 

and quick adaptation strategies identified’ (SR03). The ‘learning’ element was also 

highlighted as an important factor to the ‘adaptiveness’ attribute: ‘It is essential that we 

learn from the disruptive events that occur and consider how we build learnings from our 

debriefs’ (SR11). 

Including relevant stakeholders was emphasized for the ‘inclusiveness’ attribute as some 

highlighted the risk of enabling an environment that everyone has the power to veto 

decisions: ‘Challenge with equal voices is that you drive down to the solutions that 

everyone can agree […]  You run the risk of everyone having veto power to squash a new 

approach’ (SR15). We reflected these observations of the need to include relevant 

stakeholders into the description of the ‘collaborative integration’ attribute for the second 

round, given that ‘inclusiveness’ did not meet the consensus criteria. 

Many comments in support for ‘inventiveness’ were also attached to observations 

flagging the need to ensure that new solutions are thoroughly assured and proven as safe 

and effective: ‘Innovative changes must prove to be appropriate before they go full-scale, 

otherwise it will be risky […]’(SR02). 

Participants that disagreed with the suitability of ‘joyfulness’ asserted that the benefits of 

this attribute would not directly contribute to OR and that the variety of personalities in a 

workplace may hinder buy-in to a joyful culture: ‘[…] the reality is there are many 

different kinds of people in the workplace, and not everyone responds to cheerful/playful 

behaviour in a positive way’ (SR12).  
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Suggestions for the attribute ‘sense-of-pride’ emphasized that confidence of personnel in 

their own expertise as a key missing element: ‘I would suggest to include: [..] "Individual 

and collective know-how": staff know what they should do, how to do it why they are 

doing it’(SR02). 

The comments on ‘trust’ stressed the positives of a supportive environment.  The 

participants flagged that this attribute should not be about ‘whistleblowing’, instead 

personnel should be encouraged to raise contrasting and contentious opinions, 

opportunities, and problems: ‘Rather than emphasising on 'Whistleblowing', even though 

important, the culture is to "Speak Up" to emphasise that everyone's opinion is important 

and contributes to improvement in organisational resilience’ (SR07). 

Finally, significant comments on the ‘well-being’ attribute were made regarding the need 

to better understand the well-being needs of all employees regardless of seniority and 

areas in the organisation: ‘So I would say when it is easy to support high performing 

motivated employees, it happens. But when there is a more difficult situation that impacts 

large parts of the organisation, they are not always addressed’ (SR17). Some suggestions 

were also made to merge ‘joyfulness’ with ‘well-being’ which we have adopted in the 

well-being description for the second round. 

4.3.4  Validated organisational culture of OR framework 

Based on analysis of the quantitative and qualitative results of the first and second rounds 

we amended and refined the framework. The final and validated framework is portrayed 

in Table 4-4.  
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Table 4-4: Modified cultural framework proposed and validated in the second 

survey round. 

Cultural Attributes  Attributes’ refined description  

Adaptiveness  

The organisation is equipped with a collective mentality and ability to 

repurpose systems and behaviour as needed, reactively and proactively, to 

meet challenges, and support learning and improvement. 

Collaborative 

integration  

There is a collective drive to share information effectively with relevant 

personnel and external stakeholders, and integrate different and challenging 

viewpoints before, during and after decision-making. 

Inventiveness 

Organisational-wide creativity and experimentation are incentivised, as safe 

innovative changes are collectively welcomed and perceived as a capability 

to better adapt to events. 

Sense of pride 

Individuals across the organisation are confident in their expertise and 

understand their contribution to the wider organisational objectives. Staff 

experience a feeling of satisfaction from individual and organisational 

achievements which are appreciated and celebrated. 

Trust 

Individuals of all levels feel empowered to speak openly about problems 

and propose solutions, as concerns and errors are seen as valuable learning 

opportunities. 
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4.3.5  Cross-cutting themes 

Here we illustrate three cross-cutting themes identified from all the responses from round 

1 and 2. The cross-cutting themes revealed interesting insights regarding how the 

participants view organisational culture, perceptions on how to shape it towards OR and 

barriers of doing so. 

Culture articulated as standards and procedures 

A dominant finding was the association between organisational culture with standards 

and procedures: ‘[…] it is by working together and share data with effective data 

analytics that we could improve organisational resilience through predictive technology 

to improve resilience’ (SR07).  For instance, when asked about the suitability of the 

attribute ‘collaborative integration’ a participant noted the following: ‘This is challenging 

to do, but we are all on one Office 365 platform and have access to central datasets and 

common systems’ (SR04). The relevance of a cultural attribute in building OR was often 

corroborated through citing processes, procedures, and standards: ‘EU programs require 

citizen and multi-stakeholder engagement’ (SR08.2). This narrow view gave the 

impression that if standards and procedures are in place the culture will follow: ‘ISO 

standards are requesting a broader participation and engagement of employees across 

the organisation’ (SR02). 

 

Well-being  

Professional and personal needs of all staff members are accounted to 

foment a positive work environment and good staff morale. Employees are 

supported to look after their physical, mental, and spiritual health.  
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Organisational barriers 

Many participants mentioned organisational barriers that prevented cultural attributes 

conducive to OR to flourish: ‘[…] there is a willingness to collaborate and can sometimes 

be a structural barrier to achieving successful collaborative culture’ (SR10). The 

participants underscored several topics, such as structural barriers, excessive bureaucracy, 

lack of information sharing, politics, financial constraints, narrow focus on efficiency, 

tensions between professional sub-cultures, and resources constraints: ‘There are some 

very ingrained bureaucratic systems and behaviours that are not easily changed’ (SR17). 

The remarks on organisational barriers were quite vague, but were found widely: ‘[…] 

Joyfulness is becoming extinct. As we need to become more effective regarding the work 

to be carried out no time is left for other things’ (SR14). Some comments also 

presupposed a culture conducive to OR as an aspiration that was overshadowed by more 

prominent factors: ‘It’s an aspiration I would not say it’s a reality as power, politics and 

dynamics play their part in ways of working and business culture’ (SR04). 

Cultivating recognition beyond financial rewards 

The participants emphasised the importance of intangible organisational elements, such 

as recognition and high staff morale, to foster a feeling of fulfilment amongst personnel: 

‘The number one factor in job satisfaction is not the amount of pay but whether or not the 

individual feels appreciated and valued for the work they do’ (SR06). High staff morale, 

appreciation, recognition, creativity, and inclusion were seen to contribute to less errors, 

staff-retention, motivation, and commitment: ‘Innovation builds the workforce 

motivation and capability and builds on the desire to improve process’ (SR11). It was 

suggested that in water utilities financial rewards are not enough to foster strong and long-
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term bond with employees: ‘Especially in a public utility rewards and incentives other 

than financial ones are critical’ (SR08). Looking after and engaging employees in a way 

that they understand the bigger picture and feel proud of a utility’s mission was seen to 

drive long-term accountability of personnel towards more constructive and collaborative 

behaviour: ‘People engage in the big picture rather than simply performing tasks’ 

(SR02.2). 

4.4  Discussion 

The framework serves as a reference point to develop an organisational culture of 

OR. The validated framework reveals - from the perspective of water utility managers - 

a set of desirable cultural attributes of OR which is a missing endeavour in resilience 

research for the water sector.  In addition, similarly to Georgiadou et al., (2022), it could 

support the identification of cultural threats for risk and continuity practitioners via the 

observation of values and behaviours that drastically deviate from the attributes here 

identified (Dahmen, 2023). The framework could also be utilised as the basis for the 

creation of an instrument that assess the organisational culture in relation to OR short and 

long-term. 

Whilst the framework illustrated theoretically established characteristics and outcomes, 

such as continuous learning (Baehler & Biddle, 2018), innovating through 

experimentation (Farrelly & Brown, 2011) and collaboration (Crick & Bentley, 2020), it 

has also pioneered cultural features such as positive morale and job satisfaction as 

relevant for the OR of water utilities, thus indicating enhanced awareness of staff well-

being as a contributor to OR performance. The novel grouping of attributes as a 

framework provides a baseline of an organisational culture of OR, thus broadening 



 

164 

 

understanding to water sector professionals aiming to align organisational culture with 

outcomes desirable of OR.   

Organisational culture is a significant factor in advancing OR.  By linking the cultural 

attributes with the RAG, we clarify and underscore the importance of human values, 

assumptions, and behaviour in the path for OR and, ultimately, water sector resilience 

(Giffoni et al., 2022). If water utilities are to provide sustained water services to society, 

organisational culture will play a key role in steering the human sentience towards 

resilient services. This, therefore, calls for continued work in research, policy, and 

practice in the human and organisational domains, to advance efforts that embrace and 

incentivise cultural and organisational initiatives aligned with OR. Finally, the attributes 

were drawn from a variety of disciplines, thus highlighting the framework’s relevance to 

different sectors and the importance of cross-pollinating from a variety of research fields 

to broaden perceptions on organisational culture and OR. 

Refined model of organisational culture.  The three-level model of organisational 

culture by Schein was modified in this study. We argue that not all artefacts are 

underpinned by underlying assumptions as posited by Schein & Schein, (2017). Artefacts 

encompass observed and feelable behaviour, structures, and processes.  However, 

structures and processes may manifest as superficial artefacts that are aspirations, but are 

not necessarily fully embedded in the underlying assumptions of the organisation. These 

‘superficial artefacts’ may be manifested as written strategies, charters, and annual reports 

but not actually part of the organisational culture. Our argument, that artefacts as 

structures and processes may also fall under ideologies, is lightly discussed by Schein & 

Schein (2017), but are not reflected in the three-layered model. Based on this, we 
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separated artefacts into two to enhance clarity of the analysis; (1) artefacts as structures 

and processes; and (2) artefacts as behaviour.  

Proactiveness and reactiveness towards OR. A notable finding in the ‘adaptiveness’ 

attribute was the importance of ‘reactiveness’ when adapting to events. A reactive 

conduct is often downgraded in resilience literature which is attached by a connotation of 

being outdated and an unfit approach, thus giving precedence to pro-active principles as 

a more mature capability (Hamel & Valikangas, 2003; Pollard et al., 2013; Summerill et 

al., 2011). Not all potential scenarios can be foreseen and prepared for through proactive 

efforts, as ultimately, organisations may be faced by unprecedented events that may 

require reactive capabilities (Hollnagel, 2014). Additional investigation is needed on how 

to concomitantly advance both – proactiveness and reactiveness - to boost adaptiveness; 

such as augmenting well-rehearsed/pro-active behaviour that is unexpectedly challenged 

by sudden shocks and identifying values that enhance the efficacy of reactive responses. 

Collaborative integration as a normative value. Even though ‘collaborative 

integration’ was perceived as one of the most important attributes, we argue that it may 

not be socially proven as effective in a utility setting, especially given the highlighted 

ubiquity of organisational silos in critical systems and the water sector (Brown et al., 

2017; Chalker et al., 2018; Giffoni et al., 2022). Challenges around silos reported in 

literature, may be due to ‘collaborative integration’ being espoused as a value driven by 

a normative frame, but has not been fully absorbed as an underlying assumption that 

translates as daily organisational behaviour (Schein & Schein, 2017).  

Risk-averse culture as an ongoing roadblock to inventiveness. Whilst the quantitative 

scores were in favour of ‘inventiveness’, the attribute was nominated the least important 
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in building OR. In qualitative responses ‘inventiveness’ was perceived as secondary to 

sustaining the reliability of water services; a tension increasingly discussed in literature 

(Biddle & Baehler, 2019; Chester & Allenby, 2019; Crick & Bentley, 2020). The 

findings’ consistency with theoretical debates, on documented frustrations to push 

‘inventiveness’ beyond a risk-averse culture (Farrelly & Brown, 2011), reinforces 

timeliness of this challenge and the need to nurture inventiveness as a key cultural value 

in water utilities. Long-term implications may be manifested as an inability of water 

utilities to develop novel capabilities to address new and gestational challenges internally 

and externally.   

4.4.1 Broadening perspectives on organisational culture 

Underlying assumptions as overlooked cultural capabilities. We observed a tendency 

from participants to perceive organisational culture as standards and procedures or that 

by adopting certain processes the desired organisational culture of OR would follow. In 

Schein & Schein’s layered model this is represented as artefacts encompassing ‘visible 

and feelable structures and processes’ (Schein & Schein, 2017 p. 18). These perceptions 

hint that water professionals may be focusing on tangible elements without much 

consideration of underlying assumptions that directly shape personnel’s behaviour. Given 

that the participants are immersed in a technical environment influenced by engineering 

perspectives (Akamani, 2016; Omar et al., 2017), they may prioritise concrete and 

tangible interventions to shape the organisational culture. Reflecting on our sample, 

composed of managers and senior managers, we argue that leadership may be relying on 

standards and procedures without accounting culture’s abstract complexity. 
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As such artefacts (structures and processes) may be seen as the main vehicle to ingrain 

values and beliefs conducive to OR (Biggs et al., 2013). In contradiction, some studies 

assert that one cannot ‘implement culture’ (Graamans et al., 2021) given its evolving 

nature (Schulman, 2020), and that is shaped by ‘bottom-up’ assumptions and values that 

are proven as effective over-time (Bisbey et al., 2021) through leadership (Biggs et al., 

2013; Summerill et al., 2010), and collective external adaptation and internal integration 

(Schein & Schein, 2017).  

Managers and senior-managers must acknowledge the importance of values and beliefs 

and, especially underlying assumptions, in order to steer the culture towards OR. Utilities’ 

leaders should accommodate more intangible cultural interventions and embrace the 

iterative process it entails through: (1) accounting the current organisational cognitive 

frame, unconscious rationalisations and how societal factors may impact the 

organisational culture; (2) attain better understanding of the organisational barriers in the 

way of a culture conducive of OR; (3) establishing leaders as change agents and role 

models of the ‘desired culture’; (4) attain organisational consensus on the effectiveness 

of espoused values and beliefs in practice. Figure 4-7 showcases the perceptions of 

participants of how to develop an organisational culture of OR and illustrates Schein & 

Schein's, (2017) process in support of transitioning to an organisational culture of OR.
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Figure 4-7: Current perceptions on how to shape the organisational culture towards OR in water utilities and the process in support of an organisational culture 

change in support OR, adapted from Schein & Schein (2017). 
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Misalignment between the desired behaviour of OR and the observed behaviour. 

Espoused values and beliefs that do not align with underlying assumptions of personnel 

tend to present as ideological aspirations for the future which may fail to manifest as the 

‘desired behaviour’ (Schein & Schein, 2017). This brings to light the significance of 

values and beliefs also being socially accepted and reliably proven as effective in practice, 

instead of just structurally imposed (Alvesson, 2002). Therefore, given the perceptions of 

culture as standards and procedures, this reflects a potential disparity between the ‘desired 

behaviour’ aspired from leadership and what is happening on the ground as ‘observed 

behaviour’ (Schein & Schein, 2017). Initiatives to change organisational culture towards 

OR within utilities, stemming from standards and procedures, may not impact the 

underlying assumptions of personnel thus preventing positive behaviour change.  

Need for pragmatic and responsive approaches to embed an organisational culture 

of OR.  Reflecting on the fast-paced nature of emerging trends affecting water utilities, 

which compels the development of responsive and adaptive organisational mechanisms 

(Chester & Allenby, 2019), we question the responsiveness of the cultural change process 

proposed by Schein & Schein, (2017). Utilities may have to heavily draw from and 

develop the ‘adaptiveness’ attribute to swiftly accommodate cultural-changing needs 

demand-led by an ever-changing environment. Future work should identify pragmatic 

ways to enhance responsiveness when re-configuring an organisational culture that is able 

to catch up with dynamic demands affecting water utilities. 
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4.4.2 Anchoring an organisational culture of OR 

Need for a resourceful approach to cultural changes. The participants noted that 

organisational barriers, such as organisational politics and resources constraints, may 

prevent an organisational culture of OR to emerge or may need to be firstly addressed 

prior to efforts to develop an organisational culture of OR as seen in figure 4-7 above. 

However, organisational barriers are part of organisational life (Summerill et al., 2010), 

therefore we argue that inaction until organisational barriers are addressed may further 

hamper the development of an organisational culture of OR. Especially because 

organisational culture has an intrinsic link with decision-making, habits, and norms 

(Alvesson, 2002) which are important enablers or remedies to the organisational barriers 

noted above.  Whilst addressing all organisational barriers may not be feasible for utilities, 

a more targeted approach may be more appropriate.  

Accordingly certain initiatives could be actioned, including consulting with wider 

personnel critical areas in need of cultural change in support of OR to target initiatives 

with the highest impact and ease of being implemented (Biggs et al., 2013). Furthermore, 

utilities can overhaul organisational policies to ensure coherence with OR strategies, 

behaviour, and values (Harrison et al., 2017), identify tailored ways to transmit the 

importance of the ‘desired culture’ of OR to different sub-cultures (Schein & Schein, 

2017), and, finally, leaders can initiate cultural changes by leading by example to cement 

OR principles as underlying assumptions across personnel (Summerill et al., 2010).  

Similarly, according to Schein & Schein, (2017) and as seen in figure 4-7, organisations 

should acquire support from leadership on any endeavour related to the organisational 

culture to foment the motivation for a culture change. Although organisational barriers 
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may exist and cannot always be completely addressed, utilities should identify resourceful 

ways to develop an organisational culture of OR based on their unique organisational 

environment that is predominantly focused on physical assets to ensure reliability in a 

context of resource constraints.  

Managing resourcing challenges through a culture of OR. The theme about 

recognition of personnel beyond financial rewards, indicated an appetite to move away 

from a transactional relationship with employees. Instead, it was noted a need to stimulate 

closer ties between the staff and the organisation through relational channels that 

recognises job satisfaction and high-staff morale (Lengnick-Hall et al., 2011). Although, 

this theme contradicts with the emphasis on artefacts as structures and processes noted 

above, perceptions on augmenting intangible relational ties with personnel derived from 

a very tangible challenge of organisational resourcing. In order to attract and retain 

talented individuals as well as reduce staff turnover – factors noted as an OR challenge 

for the water sector (Baker et al., 2018; EUM, 2016) – utilities must attend to new societal 

trends, such as supporting work/life balance, intellectual stimulation, and a positive and 

pleasant work environment (Malinen et al., 2019).  

High-staff turnover can impact institutional memory of lessons learned to effectively deal 

with shocks and stresses (EUM, 2017) and may lower productivity (Mahmoud & 

Rothenberger, 2019), therefore incurs additional costs. These negative impacts are felt 

more acutely by water utilities as they must recruit and retain high-skilled professionals 

in a backdrop of distinctive challenges, such as limitations in offering competitive salaries 

in public utilities, aging workforce, lack of resources, changes to workforce dynamics due 
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to novel aspirations of younger generations, and ongoing issues with effective knowledge 

management (EUM, 2016; Giffoni et al., 2022). 

The need for nurturing staff recognition, satisfaction and high-morale tied closely with 

‘sense-of-pride’ and ‘well-being’ attributes in the framework. However, this theme was 

devised from cross-cutting data, thus indicating that these benefits may also rise 

collectively from the whole framework, rather than from a single attribute. To our 

knowledge, literature often associates staff recognition and satisfaction with individual 

cultural attributes (Arnett et al., 2002; Mas-Machuca et al., 2016), without much 

consideration on how a collective set of cultural attributes, may support the retaining and 

recruiting of talent. Future work should assess how the application of our framework and 

the development of a culture of OR may alleviate this resourcing challenge in the water 

sector. 

As observed above, water utilities’ professionals tend to focus on artefacts when 

articulating about organisational culture. Therefore, expanding initiatives towards 

developing intangible cultural capabilities will be crucial to address resourcing 

challenges. Utilities can start by fomenting a positive and intellectually stimulating 

environment where employees’ contribution is understood and coherently associated with 

strategic objectives, and the significance of staff well-being is meaningfully recognised 

and applied in practice.   

Although recognition exist on the benefits of developing stronger relational ties with 

personnel, little was articulated on exactly what interventions are required, how to 

implement them and the potential challenges of doing so. An organisational culture 

conducive to talent recruitment and staff retention will however need to be better 
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understood through a consultation with water sector professionals on their preferences 

and aspirations. By clearly understanding the unique conceptualisations of water sector 

professionals relating to their expectations of a positive work environment and 

professional prospects, can utilities manage this growing resourcing challenge in the 

water sector. 

4.4.3 Study Limitations 

The validation of the framework does not account wider elements that directly influence 

organisational culture, such as nationalities, regional customs, occupational background, 

and previous exposure to threats. Future work should consider these factors that 

influences people’s underlying assumptions, thus facilitating change towards an 

organisational culture of OR. Although our study focused mainly in the organisational 

culture, we could not provide a detailed picture of how the external cultural context may 

have impacted individuals’ perceptions of the attributes here proposed. Due to COVID-

19 restrictions the researchers were not able to immerse themselves into the utilities’ daily 

life through ethnographic work, therefore, our themes here portrayed are by no means 

comprehensive. However, they do provide a snapshot of some cultural tendencies in water 

utilities. Furthermore, we recognise the importance of capturing the perceptions of 

frontline workers, especially on how culture is transmitted and interpreted and how this 

relates to a ‘desired’ organisational culture of OR. Undeniably, organisational culture 

could play an important role in overcoming organisational challenges (Alvesson, 2002), 

however expanding the granularity of our framework in a way that’s is tailored to 

individual utilities will be needed to address idiosyncratic challenges of water utilities 

immersed in different internal and external environments. 
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4.5  Conclusion: 

This study improves knowledge on the links between OR and organisational culture for 

the water sector. By utilising a modified Delphi approach, we validated a novel 

framework by capturing the perceptions of water utilities managers on desirable attributes 

and outcomes of organisational culture for OR. Here we responded to the under-

investigation of cultural characteristics conducive to OR (Giffoni et al., 2022; Smith et 

al., 2019; Tang et al., 2013; van der Merwe et al., 2018) by linking cultural attributes 

derived from relevant literature with the RAG (Hollnagel, 2011).  The final framework 

attained consensus that was corroborated by qualitative responses from water sector 

professionals, thus illustrating consistency in the results and validation process.  

The framework here devised serves as baseline on cultural attributes conducive to OR, 

may support in the prevention and identification of cultural threats and as the basis for 

the creation of an instrument to assess an organisational culture short and long-term. 

The cross-cutting themes added additional depth to current perceptions as we provided 

an initial understanding on how culture is perceived and aspired, as well as some 

organisational barriers to organisational culture change in water utilities. Here we also 

relate the findings with Schein & Schein's, (2017) adapted structural levels of culture to 

clarify the dynamics and interactions of different elements that compose organisational 

culture in the context of the water sector. The framework serves as a steppingstone 

towards understanding the relationship between organisational culture and OR to scholars 

and practitioners and sets the scene for future research on organisational culture of OR 

for the water sector.  
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Through the structural levels of culture from Schein & Schein, (2017), we evinced a 

snapshot of how organisational culture may be perceived and aspired by leaders in the 

water sector. A tendency to focus on artefacts to achieve the ‘desired’ behaviour was 

identified, which we argue may be associated with the technocentric professional 

background reflecting in the underlying assumptions of leaders. Leaders may surmise that 

if appropriate artefacts as structures and processes are in place the ‘desired behaviour’ of 

OR will be achieved. This is problematic because the process of shaping the 

organisational culture to embed OR values also entail intangible interventions through an 

iterative process that accounts the organisational cognitive frame, societal factors 

influencing culture, identification of barriers to the ‘desired culture of OR and motivating 

leaders as role models to drive consensus on the proven effectiveness of OR espoused 

values and beliefs in practice. 

Organisational barriers should not impede advancing efforts towards an organisational 

culture of OR. Utilities should initiate resourceful initiatives that can pave the way for the 

desired organisational culture. For instance, leadership should be brought in on the need 

for culture change to support an effective assessment of the current culture to attain 

understanding of barriers that specifically conflict with an organisational culture of OR, 

thus facilitating a more targeted and optimised approach. 

Finally, although recognition exists on the benefits of developing stronger ties with 

personnel through social measures focused on recognition and well-being to manage 

resourcing challenges, little is known about the preferences of personnel, and what 

cultural interventions are appropriate to promote an environment that produces staff 

satisfaction. We advise extending the granularity of the framework here produced in a 
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way that is tailored to individual types of utilities (public and private) from different 

regional contexts and resilience maturity. 

4.5.1 Considerations - Delphi method 

Whilst the Delphi method advises the recruitment of real-word experts on a specific 

phenomenon as an appropriate sample (Brady, 2016), guidance is scarce on how to 

manage stubbornly ingrained perceptions from the participants - namely culture as 

artefacts as structures and processes - that conflicted with the scholarly-accepted 

definition of culture. For instance, even though a definition of organisational culture 

(Schein & Schein, 2017) was stated in the beginning of the survey as a baseline for 

reflection, some of the participants’ responses were inconsistent with the proposed 

definition. Some comments and suggestions were overtly focused on corporate 

procedures and standards, without much consideration of the intangible elements of 

culture. This tension demanded the researchers to have extensive discussions around 

interpreting the requested changes in a way that was consistent and encompassed all the 

different elements of organisational culture.  
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5 Conclusion 

This thesis brings to light a fresh perspective on resilience for the water sector by 

extensively exploring the organisational and social domains of water utilities in relation 

to OR.  

Although the findings derived from a non-generalisable sample, the results provide fresh 

observations, broadened understanding on the different conceptualisations of OR and the 

particular challenges and opportunities to building OR across different international 

utilities (Tsoukas, 2009; Buchanan & Denyer; 2013).                                                                                                                                                                                                                                                                                                        

The themes derived from this research highlight the multifaceted challenges of building 

OR from the perspective of water utilities’ managers as well as untapped opportunities 

for developing OR through customers and organisational culture. Some key challenges, 

such as transitioning from a fail-safe to safe-to-fail stance in the human and organisational 

domains reinforces that water utilities are predominant mechanistic underpinned by 

robustness and rigid approaches and values. This is particularly exemplified by the 

themes: ‘narrow’ understanding of resilience’, ‘constrained environment for innovation’ 

and ‘resilience and resources’ in chapter 2, and ‘culture articulated as standards and 

procedures’ in chapter 4.  However, other themes also evinced an appetite to unlock OR 

capabilities, such as ‘lack of understanding on how to embed a culture of OR’ in chapter 

2, the themes in chapter 3 that acknowledged the need of greater engagement to maximise 
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the roles of customers in OR and chapter’s 4 theme on the need for greater meaningful 

recognition of staff through ‘cultivating recognition beyond financial rewards.  The sum 

of the themes, provide the overarching insight that water utilities are still ‘locked-in’ on 

fail-safe values and approaches, but there is an impetus for greater flexibility and 

adaptability to be leveraged in the social and organisational domains. Therefore, there is 

a willingness to develop OR properties – cognitive, behavioural and contextual – but there 

are some structural (resources) and cognitive (values and beliefs) factors in the way of 

OR development in water utilities.   

This final chapter provides a summary of the key findings identified and responds to the 

research questions by further elaborating on the implications of the challenges and 

opportunities of building OR captured from water utilities’ managers. Furthermore, this 

chapter illustrates some implications to policy, the water sector, methodological novelty, 

and advises on areas of future research.  

 

5.1 Summary of findings  

5.1.1 Exploring the human dimensions of resilience within the water sector 

Chapter 1 underscores the importance of investigating the human dimensions of building 

resilience for the water sector due to the over-focus of striving for resilience based on 

mechanistic approaches towards hardening physical assets.  This is problematic because 

humans give the sentience to physical assets to prevent, manage and recover from 

disruptive events. In addition, as shocks and stresses become more complex, inevitable, 

and wider in their reach, therefore, water utilities are compelled to embed not only the 
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traditional reliability stance of preventing failures, but also to forge adaptiveness and 

flexibility into their systems. As observed in literature augmenting adaptiveness and 

flexibility can be assisted by aligning organisational dynamics, culture, and relationships 

with principles of OR (Denyer, 2017; Gover & Duxbury, 2018). In view of this, the 

concept of OR by Lengnick-Hall et al., (2011) is applied to this research due to its ability 

to cover organisational dynamics, organisational culture, and internal/external 

interactions with stakeholders.  

Although literature flags the need for theoretical advancements in the human dimensions 

of resilience within water utilities, very little is known about the organisational challenges 

that stand in the way of building OR due to a dearth of empirical studies. Even more 

scarce, are studies that examine the organisational culture of water utilities in relation to 

OR as well as the role of stakeholders in building OR in partnership with the water sector. 

As noted above, most resilience studies in the realm of the water sector are centred on the 

strengthening of the robustness of assets through the prevention of failure and reduced 

downtime from specified threats, e.g.: floods, droughts, and contamination. Furthermore, 

current literature that applies OR are often prescribed frameworks and they lack depth of 

understanding on the realities of organisations. In addition, there is a lack of OR studies 

in the water sector, specifically studies that delve deep into the organisational 

environment, culture, and interactions with customers.  

5.1.2 Transitioning to an organisational environment of OR 

Following appraisal of literature, Chapter 2 examined the current organisational 

environment of international water utilities through the lenses of the of an analytical 

framework with organisational properties of OR (Lengnick-Hall et al., 2011). Semi-
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structured interviews with water utilities’ managers were identified as an appropriate 

method to capture in-depth insights of the challenges and opportunities to building OR. 

Through the application of thematic analysis, this chapter revealed predominant 

challenges hampering OR within the cognitive, behavioural, and contextual properties of 

water utilities. Furthermore, organisational culture and the involvement of customers are 

reinforced as under-explored areas for the resilience of the water sector.   

The key findings of chapter 2 are summarised below: 

The narrow perceptions of resilience by practitioners, based on reliability and risk 

management, indicated a need to broaden perspectives to account other key concepts, 

such as flexibility and adaptiveness. Similarly, utilities’ over-focus on efficiency and 

short-term issues was driven by contextual constraints of scarce resources. This indicated 

an initial insight that water utilities may not have the resources to develop their 

behavioural reserves to better manage different disruptions. Likewise, utilities currently 

rely on traditional risk-averse and reliability behaviours to sustain functionality, therefore, 

a new argument emerged regarding their under-developed ability to manage paradoxical 

tensions of applying contrasting behaviours when needed.  This was exemplified by the 

concentration of efforts by utilities on tried and tested approaches without a propitious 

environment to experiment with innovative solutions.  

 

Three categories of silos were identified for the first time in an OR study for the water 

sector: physical, technical, and hierarchical.  As a dominant theme across the participants, 

this denoted that utilities may experience difficulties in forging strong resource networks 
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and social capital internally; across teams managing assets located in different regions, 

personnel of varied technical expertise teams and hierarchies. 

A lack of explicit commitment from leadership on resilience was associated with a 

contextual deficiency that impacted utilities’ ability to implement a long-term resilience 

strategy. Given that resilience requires resources to develop its contextual capability 

(Lengnick-Hall et al., 2011), water tariffs was dominant topic. For instance, lack of 

leadership commitment was also associated with reluctance to increase water tariffs due 

to efforts to shield customers from having to foot higher bills and the detrimental political 

repercussions. Therefore, attaining socio-political buy-in and commitment to resilience 

investments was flagged as crucial to ameliorate utilities’ current resource constrained 

environment.    

 

The findings also extended OR theory which posits that resilience should be the 

responsibility of all members of the organisation (Denyer, 2017). Instead, the findings 

indicate that utilities should embed a central structure that is responsible for driving and 

sustaining OR in utilities as well ensuring that personnel across the organisation also are 

committed and share the same values and beliefs of OR.  

 

Finally, the theoretical significance of organisational culture in developing OR (Baker et 

al., 2018; Brown et al., 2017), was not reflected in practice. Recognition of the importance 

of culture was widespread, but without a clear understanding on how to build a culture 

conducive of OR. However, a novel set of cultural attributes conducive to OR was 

identified. The attributes were utilised in the remainder of this research as an initial step 

towards a new framework of an organisational culture of OR. 
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Chapter 2 therefore contributes to the aim as it addresses the objective 2: ‘To capture the 

perceptions of water utilities’ representatives regarding the current challenges and 

opportunities in developing organisational (internal) capabilities conducive to OR 

principles’.  

5.1.3 Collaborating with customers towards OR 

After a careful examination of the organisational dynamics (chapter 2) in water utilities, 

this study introduced some novel insights on the customers’ role in building resilience for 

the water sector. Whilst this study confirmed assertions from literature on the importance 

of customer collaboration with utilities as crucial for resilience (Baehler & Biddle, 2018), 

the findings suggested that positive collaboration and co-creation of resilience with 

customers is heavily dependent on effective engagement initiatives by utilities.  

Perceptions of participants on the intent of customer engagement extended current 

discourse of resilience literature. Literature predominantly elaborates on the role of 

customer engagement as a vehicle to support the protection of customers’ interests in 

resilience investments (Ananda et al., 2022; Hendry, 2016). However, the findings were 

explicit that customers could be cast as key agents in building resilience with water 

utilities short and long-term.  

Effective customer engagement was seen to require better understanding of targeted and 

pragmatic approaches, with the participants elaborating on their preferred or ideal method 

of engagement. As such, it was identified across the findings a set of interventions that 

were perceived to support effective customer engagement which were not previously 

identified as a group of interventions for the resilience of the water sector, such as: 1) 
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simple and relatable language; (2) continuous communication and engagement; (3) 

educational and interactive initiatives; (4) identification of commonalities and 

management of trade-offs; and (5) tangible and intangible incentives for collaboration. 

The participants were quite emphatic that water utilities by themselves cannot ensure 

resilience, as resilience challenges were seen as societal. For instance, the need for 

nurturing deep social capital with customers was also a new insight, which was based on 

establishing a support network where customers are collaborative partners before, during 

and after a disruptive event and aware of the complexities in sustaining functionality 

experienced by utilities. 

Customers were seen to support decision-making towards effective infrastructure 

planning, thus specifying the need and targeted intervention towards addressing a crucial 

theoretical question of ‘resilience of what to what?’. Furthermore, the participants viewed 

customers as drivers of innovation and experimentation through customers’ strong 

support for SUDS which is an emerging solution, though its effectiveness and reliability 

has not been fully tried and tested.   

Diversifying perspectives by capturing the opinions of different demographics was seen 

to assist the assessment of wider trade-offs and flag potential disruptions derived from 

unintended consequences. Such approach was viewed as a more comprehensive way to 

read the external environment utilities must navigate towards general resilience. 

Resource constraints flagged by utilities from lower-income countries coupled with a lack 

of literature informing customer engagement based on their realities, were major road-

blocks in developing a more proactive and effective approach to customer engagement.   
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Lastly, resilience from the level of individuals through enhanced preparedness and coping 

capacity can have positive repercussions to utilities adaptiveness. Similarly, the buy-in 

from individuals in resilience strategies can have a cumulative effect through social 

advocacy that pushes political and governmental leaders to be in favour of resilience 

initiatives. Therefore, the link between the micro and macro resilience has not been fully 

leveraged and is an untapped opportunity for water utilities. 

Chapter 3 therefore contributes to the aim as it addresses the objective 3: ‘To capture the 

perceptions of water utilities’ representatives regarding the current challenges and 

opportunities in developing social (external) capabilities conducive to OR principles. 

5.1.4 Advancing understanding of an organisational culture of OR  

Having gained an initial clarity on the relevance of organisational culture in building OR 

in chapter 2, chapter 4 unfolds the respondents’ perceptions of desirable attributes of a 

culture of OR for the water sector. Through the appraisal of current literature relevant to 

OR and a modified Delphi approach, this chapter devised the first organisational culture 

of OR framework for the water sector. The framework is composed of six cultural 

attributes: adaptiveness, collaborative integration, inventiveness, sense of pride, trust, and 

well-being. The model of organisational culture by Schein & Schein, (2017) is applied to 

assess the findings derived from the framework validation process. The attributes are also 

related to the RAG framework, thus providing a methodical clarification of the 

relationship between the attributes identified and resilience. The framework provides 

some practical guidance to utilities in aligning their current organisational culture with a 

culture of OR.  
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From the findings, the underscored importance of reactiveness contradicted the 

predominant stance from resilience literature of proactiveness being a more mature 

capability (Erol et al., 2010; Lee et al., 2013; Sawalha, 2015), thus expanding views on 

the importance of effectively applying and developing both reactive and proactive 

behaviours.  Elsewhere, the dominant support on the suitability of ‘collaborative 

integration’ is contradicted by chapter 2 who flagged the pervasiveness of silos, thus 

showcasing a disparity between aspiration of utilities’ managers and the reality in water 

utilities. Similarly, contradiction was also identified in the results of the ‘inventiveness’ 

attribute. Whilst ‘inventiveness’ was strongly supported in quantitative results, it was 

nominated the least important attribute, thus confirming theoretical views that a risk-

averse culture still overpowers the ability to innovate in water utilities. 

Empirical evidence suggested a simplified perception of culture by the participants that 

is centred on standards and procedures as the main drivers of an organisational culture of 

OR, without accounting intangible elements of culture such as underlying assumptions, 

and values and beliefs. Therefore, showcasing a view that is misaligned with theory 

(Schein & Schein, 2017), given that artefacts - as structures and processes - were seen as 

the basis to developing an organisational culture of OR. Whilst organisational culture is 

underpinned by intangible structures (values, beliefs, and underlying assumptions), 

creating a culture conducive to OR in utilities may be hampered by the current culture 

that concentrate efforts into initiatives that deliver palpable and visible changes as 

opposed to shaping and validating values and beliefs to promote lasting changes. 

Therefore, utilities may be attempting to change the current culture towards OR through 

the misconception that cultural changes can be enacted simply through standards and 
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procedures. This indicated an aspiration/reality disparity between the ‘desired behaviour’ 

of OR – that predominantly encompasses social and organisational capabilities - and the 

‘observed behaviour’ that occurs in water utilities, given the current drive for more 

tangible and technical outcomes. 

Although some participants believed that organisational barriers (notably resource 

constraints and internal politics) must be firstly addressed to then focus on refining the 

organisational culture towards OR, chapter 4 chapter 3 argued that pragmatic efforts must 

be put in place to gradually mould the organisational culture towards OR. Especially 

because permanence of the cultural status quo could prevent advancements in 

remediating the identified organisational barriers. 

In contrast with the perceptions by the participants that culture is built through artefacts 

(structures and process), chapter 4 also evidences an inclination to build a culture that by 

utilities’ managers to build stronger ties with personnel to ensure recruitment and 

retention of talent. Documented staff resourcing and remuneration(Zaato & Ohemeng, 

2015) challenges in the water sector, such as high staff turn-over (EUM, 2016), appeared 

to be the main driver for a strong desire to invest in staff well-being and augment social 

ties to ensure retention of staff and promote an appealing environment for newcomers. 

However, not much was elaborated on how to promote a cultural environment that 

support talent retention and recruitment, thus further work is necessary to capture 

aspirations and preferences of water professionals. 
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5.2 Challenges and opportunities to embedding OR 

This thesis showcases key insights on fields (social and organisational) that have been 

under-explored in literature and practice. It does so by identifying the challenges and 

opportunities within the organisational and social realms as well as exploring attributes 

of an organisational culture conducive to OR across different regional realities.  

5.2.1 Implication of challenges: 

Through chapter 1, it was identified key knowledge gaps that underpinned the remainder 

of this study. For instance, organisational and social capabilities for resilience in the water 

sector have not been fully explored in theory and practice and utilities could capitalise 

from these capabilities to prepare for and manage future disruptions more effectively. 

Emphasis was given to better unpick the linkages of the organisational culture and 

behaviour in utilities as well as interactions with external stakeholders and relevance to 

resilience. However, the technocratic stance of water utilities may prove as a challenge to 

adapt current organisational and social dynamics to truly embed OR principles and 

behaviour. Especially, because such capabilities challenge internal perceptions through 

their intangibility in comparison to more tangible initiatives to physical assets that are 

often focused on preventing failures to occur (fail-safe). These challenges identified in 

literature influence the propensity of utilities to fundamentally embed more adaptable and 

flexible capabilities (safe- to- fail) and recognise that capabilities in the human domain 

are equally as important to the physical environment. 

The empirical work conducted in this study confirms the findings in literature and provide 

novel insights on the realities of a water utility environment in relation to OR. This work 
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underscores significant challenges to the cognitive frame in utilities (chapter 2) that is 

further reinforced by the cultural findings (chapter 4) where the values and beliefs of 

utilities’ representatives tend to favour more tangible and mechanistic efforts to build 

resilience, as opposed to welcoming softer capabilities that can foment a safe-to-fail 

environment to complement the sole focus of robustness. Such cognitive challenge is 

problematic because established values and beliefs directly impact behaviour, the 

disposition to experiment with new solutions and prioritisation of what is important for 

the resilience of an organisation. Therefore, utilities must broaden views on resilience to 

account human-based capabilities that foments adaptiveness and flexibility as well as 

embedding such views in the organisational culture. 

Resource constraints was a cross-cutting-theme across the empirical papers. Although 

lower-income utilities seemed to be impacted more drastically by lack of resources (Zaato 

& Ohemeng, 2015) – low quality of service and inability to have the resources to even 

initiate the resilience agenda - all utilities were quite vocal that the current scenario is not 

fully conducive to effectively put in place resilience initiatives that overhaul the 

organisational culture, expands the behavioural reserves of personnel, and enable pro-

active and meaningful customer engagement. In chapter 4 resource constraints were 

flagged within a cross-cutting theme which was seen as a direct barrier to making positive 

changes to the organisational culture. As a contextual element that underpins the cognitive 

and behavioural capabilities of OR, utilities will have to be ingenuous and resourceful, 

coupled with support from stakeholders, in order to make positive changes whilst 

immersed in an environment that is stretched for resources. 
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Another key challenge is the uncertainty on leadership commitment for resilience. 

Leaders not only establish the desired values and beliefs within organisations, but they 

are role models that set example through the consistency of their daily actions with the 

strategic objectives and peer to peer interactions. Therefore, lack of an overt commitment 

from leadership, as noted in chapter 2, have drastic influence on the organisational culture 

that gives rise to behaviour and the organisational dynamics (Biggs et al., 2013; 

Summerill et al., 2010). If utilities are to make changes to their organisational culture, as 

proposed by chapter 4, leadership will have to be the driving force to push such a long-

term change. It should be noted that public utilities, which are more likely to be influenced 

by the changing political scenario, will need to establish stability mechanisms to ensure 

consistency of their strategic direction of travel.  

Establishing an organisational culture of resilience (chapter 4) that cuts across the 

organisation, will require significant advancements in the bridging of organisational silos. 

Particularly because the more isolated and static silos are in organisations, the more likely 

that the different sub-cultures will sustain and develop contrasting views of organisational 

objectives (Schein & Schein, 2017) also noted in the findings from Summerill et al., 

(2010).  

As observed in chapter 2 lack of consistent views on priorities due to silos have also been 

noted by the participants as a significant challenge of resilience. More importantly, silos 

were seen to impact the organisational coherence as it may generate duplicative work and 

prevent awareness of interdependencies. Utilities should build on the ‘collaborative 

integration’ attribute in chapter 4 to foment a more inclusive organisation where the main 

underlying assumptions on the priorities for OR is consistent across different silos. If 
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coherence is not attained on the strategies and underpinning underlying assumptions for 

resilience, utilities may struggle to develop the emergent behaviour required to cope with 

unprecedented threats (Schein & Schein, 2017). 

5.2.2 Implication of opportunities: 

Even though the participants evidenced that utilities tend to favour more technical and 

tangible solutions, in chapter 3 and 4 there was also a strong recognition of building social 

capital internally and externally. Chapter 3 underscores a strong appetite for meaningful 

engagement and the importance of building strong social networks with customers to gain 

their active support throughout the resilience journey. In addition, it was recognised that 

effective engagement could foster individual resilience and its cumulative effect could 

support wider water services’ coping capacity during disruptions. These insights, 

therefore, suggest that there is a strong willingness to strengthen internal and external 

social ties meaningfully to ensure lasting collaboration and creation of support networks 

of resilience. Creating and maintaining support networks will be crucial to ensure 

individuals are responsive to internal and external adaptiveness and flexibility needs. 

Similarly in chapter 4 some of the attributes in the validated framework showcased the 

awareness of personnel as crucial assets that require investment, not necessarily 

financially, by setting up a positive, stimulating, and awarding work environment. In 

particular, the validated attribute ‘well-being’ evidenced an additional recognition of the 

importance of staff and suggested a willingness to further efforts beyond the minimum 

requirements of utilities’ duty of care to personnel. 
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Building on the opportunities of leveraging social capital, the insights from chapter 3 

denoted that customers’ collaboration and agency for resilience have not yet been fully 

leveraged by utilities. There is an untapped potential to facilitate customers’ support in 

resilience through meaningful and targeted engagement. The identified drive from 

participants to involve customers in the resilience agenda by sharing the complexities 

faced by utilities, is coupled with impressions that utilities cannot, by themselves, meet 

the long-term resilience needs of water services. This quest will entail commitment from 

utilities in engaging customers regularly, with an accessible language and an approach 

that is tailored to different socio-economic communities. Maximizing the support from 

customers will be paramount in attending to diversified and more complex shocks and 

stresses, as customers’ collaboration can enhance utilities’ coping capacity, assist in 

effective planning, provide early identification of threats, promote resilience advocacy, 

develop responsive behavioral-change and a drive to innovate.  

The cultural framework validated by water sector professionals is an important initial step 

towards embedding OR. Utilities can utilise the framework to probe and establish what 

each attribute represent to the them in terms of artefacts and guiding values and beliefs.  

They can proceed to map out their current organisational culture by utilising the levels of 

culture modified in chapter 3 to explore their internal cognitive frame and any 

societal/cultural influence. This will assist in the assessment of any discrepancies between 

the broken-down structure of an organisational culture of OR and their existing culture. 

As such, applying the framework and the tools derived from chapter 3 will facilitate a 

more pragmatic familiarisation with their own culture and a better identification of current 

barriers in the way of an organisational culture of OR. 
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The need for a centralised organisational structure to sustain the commitment of resilience 

efforts flagged in chapter 2 - and which was not previously noted in literature - can serve 

as an internal commitment to support changes to values and beliefs of personnel and the 

incorporation of the attributes from the cultural framework proposed in chapter 4. A 

centralised structure may also compel leadership’s sustained support and facilitate 

building the case to allocate resources to more intangible resilience efforts focused more 

strongly in the organisational and social domains. However, such approach must clearly 

elucidate how adapting the human capabilities in utilities may be beneficial to the short- 

and long-term resilience of water services. Language when pitching for investment in the 

human domains of resilience will still need to account the heavily technical world-views 

of personnel in utilities in order to gain support across the organisation.  

5.3 Implications for policy 

In order for water utilities to be equipped in building OR, the challenges identified in this 

thesis will have to be managed appropriately. This study highlights that organisational 

and social capabilities of resilience in water utilities still need to be further developed if 

their benefits were to be maximised in response to an increased complexity of disruptions. 

Therefore, policy-makers could support such quest by equally underscoring the 

importance of developing organisational and social capabilities alongside other metrics 

such as planning and financial resilience (Ofwat, 2017). For instance, organisational 

culture plays a crucial role in shaping personnel’s behaviour which is extremely important 

when preventing and responding to disruptions and delivering a reliability sentience to 

physical assets. Therefore, a more overt support from policy-makers on developing these 

capabilities can augment utilities’ impetus to implement positive changes. As such, this 
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thesis can also support the creation of policy guidelines on developing social and 

organisational capabilities of resilience in water utilities.  

From an organisational perspective, utilities evinced key organisational challenges that 

impeded the development of resilience efforts. This indicates that policy-makers may 

need to re-visit current policy to account the realities of water utilities towards feasible 

progress on resilience. For instance, resource constraints coupled with strong focus on 

robustness leads to a reduced inclination by utilities in experimenting towards innovative 

solutions, thus preventing the further development of important solutions, such as SUDS. 

Such complexities need to be considered during policy-making to enable utilities to have 

a safe space to foment innovation whilst ensuring the reliability of water services.   

The services provided by water utilities are for the benefit of society. However, providing 

resilient water services are influenced by factors that go beyond the boundaries of water 

utilities. This illustrates the complex interdependencies that utilities must manage to 

address resiliency requirements. Policies should comprehensively cross-over different 

regional scales and thematic areas to prevent policy-making in isolation that neglect the 

complexities of critical services. Policy makers could approach this challenge in varying 

ways; through more cross-cutting policy with a wider reach, or parallel policy for 

differing areas to assure alignment with resilience targets.  

Chapter 3 elucidated this complexity through the exploration of customers’ role in 

building the resilience of water service. The perceptions captured were from water 

utilities representatives and currently little is known about the expectations from 

regulators and policy-makers on how customers and the public in general can support 

utilities in ensuring the resilience of water services. Therefore, policy-makers could better 
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define their views of a reasonable level and type of support that could be expected and 

incentivised from customers, so water utilities can more appropriately define roles, plan 

on how to more appropriately engage customers on resilience efforts. 

5.4 Implications for the water sector:   

The cultural framework devised from chapter 4 drew from different disciplines and 

different types of CIS. The validation of the framework suggests that some learnings from 

different disciplines, and in particular other types of CIS, are transferrable to the water 

sector. Likewise, other sectors may benefit from resilience lessons drawn from the water 

sector.  Therefore, water utilities should leverage collaboration and cooperation amongst 

other CIS, especially around human domains of resilience, such as organisational 

dynamics, culture, and interactions with customers. This will strengthen the contextual 

element of OR, by expanding supportive resource networks before, during and after a 

crisis. Building such ties will also provide a better understanding and management of 

interdependencies (Rinaldi et al., 2001) and a more coordinated approach across different 

CIS when responding to complex disruptions. 

Although internal and external interdependencies have been identified throughout this 

study (chapter 2, 3 and 4), grey literature guiding water utilities mention the importance 

of utilities to grasp a variety of interdependencies without further elaborating on different 

levels of interdependencies from a  wider variety of sources (EUM, 2016; Ofwat, 2017; 

Smith et al., 2019). Being that internal interdependencies amongst operational personnel 

and senior leadership, technical professions from different expertise background or 

amongst water utilities and customers, utilities need start developing mechanisms that 

enable a more panoramic and comprehensive view of different levels and systems that 
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may affect their resilience. The interdependencies impacting physical assets as well as 

human assets through the social and organisational capabilities (internally and externally) 

should be accounted to map out risks and vulnerabilities more holistically.  

Chapter 2 identified a narrow understanding of resilience that was focused on robustness, 

and risk management and confusion about resilience’s definition from participants from 

non-English speaking countries. Similarly, perceptions on organisational culture in 

chapter 4 was closer aligned with artefacts (structures and processes), as opposed to 

organisational values, beliefs, and behaviour. This indicates a real need for water utilities 

to address these misconceptions, demystify resilience as jargon and expand personnel’s 

understanding of key concepts that support the resilience of water services. For instance, 

internal awareness of different elements that encompass resilience can foment a more 

diverse and comprehensive creation of strategies and allocation of resources, may 

empower personnel to challenge decision-making more confidently and effectively, and 

feed into the transition towards and organisational culture of OR. 

Strengthening social networks with different customer segments can serve as an 

important contextual factor to building OR. As underscored by the findings in chapter 3, 

meaningful and effective customer engagement is required to increase responsiveness and 

optimise customers’ support in building the resilience of water services. The sentiment of 

the need to advance and refine efforts on customer engagement by the participants signal 

to water utilities that the current approach of interaction with customers has not been able 

to fully leverage the resilience opportunities for the water sector. As identified here by 

water utilities’ representatives themselves, resilience is a capability that is not only built 

by water utilities but through the collaboration of wide spectrum of stakeholders - and 
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customers are important protagonists. There is, therefore, an untapped potential to steer 

customers as active agents of further developing the resilience of water services. 

5.5 Reflections on context 

The international water utilities observed in this study come from different backgrounds 

and contexts. The contextual findings were predominantly structured by the following 

groups:  

1) public water utilities and private water utilities. 

3) water utilities from higher income countries and lower income countries.  

5) utilities experiencing regular disruptions and utilities not experiencing regular 

disruptions. 

The contextual findings of public and private utilities were more visible in chapter 2 and 

were centred on financial limitations experienced by both types, though influenced by 

slightly different limitations with similar motives (to protect ratepayers). Public utilities 

were more acutely impacted by short-term strategies due to political cycles and lack of 

funding which was linked to protecting the electorate from bearing the brunt. Whereas 

private utilities were vocal about stringent water price determination by regulators to 

protect ratepayers, which hindered resilience investments. This reinforced the political 

context utilities are immersed in and the criticality of utilities in attaining socio-political 

will for short and long-term resilience though developing the contextual property of OR 

that entails building broad social networks through interactive interpersonal connections. 

The participants' perceptions from water utilities of lower income countries were centred 

strongly on the inability of these utilities to invest in resilience due to scarce resources, 

and the need to address more impending priorities such as deficiencies on the quality of 

service (chapter 2). Similarly, in chapter 3, it was also noted that these utilities have a 

tendency to employ reactive modes of engagement with customers and are more 

susceptible to reputation damage. Contrarily, water utilities from high-income countries 

showcased a higher level of maturity in relation to resilience investments and capabilities. 
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For instance, it was noted in chapter 3 that utilities from higher-income countries cited a 

range of two-way engagement initiatives, and pro-active and innovative ways to interact 

with customers. This is also likely because, US, UK and Australia (the majority of the 

higher-income share in this study’s sample) have strong regulatory drivers for meaningful 

engagement and resilience advancements as opposed to lower-income countries. This 

indicates that water utilities from lower-income countries may be in a disadvantageous 

position to advance broad social networks with stakeholders (customers and regulators) 

due to lack of resources to do so, as these two factors are key enablers of OR. 

Regular exposure to disruptions appeared to facilitate resilience investments and greater 

proactive engagement with customers. Chapter 2 evinced the challenge of maintaining 

resilience investments to preserve resilience levels in a context without visible 

disruptions. Elsewhere, chapter 3 highlighted that participants from utilities that had 

experienced disruptions were more vocal about successful behaviour-change and 

interactive initiatives with customers. This highlights how the recency of disruptive 

events can significantly impact the political, social and organisational impetus to maintain 

resilience initiatives and investments, thus supporting the development of diffuse power 

and accountability for resilience. 

The contextual elements in this study evince that all types of water utilities experience 

challenges in building OR. Specifically, challenges related to lack of funding and 

resources cut across all groupings and directly impact the propensity of utilities to invest 

in resilience and in pro-active customer engagement to target positive customers’ roles.  

However, it is undeniable that utilities from lower income countries are more vulnerable 

to potential disruptions and do not  have the means to develop contextual properties of 

OR – organisational resources and broad social networks. This vulnerability is 

compounded if such utilities do not experience regular shocks and stress, which could 

support the business-case for more resilience investments. This highlights the unequal 

context international utilities are exposed to when it comes to resilience, given that 

resources are significant determinants of resilience investments and OR. Context will 

always affect the drive for resilience and level of investments, though mechanisms should 

be in place to allow the development and maintenance of essential resilience capabilities 

regardless of differing levels of resources.  
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5.6 Methodology: final reflections and contributions 

Based on the underpinning constructivist and interpretivism paradigms of this research, 

where humans shape and modify reality, this study adopted an inductive design with 

flexible methods that enabled new questions to arise and steer the research. Although 

semi-structured interviews and thematic analysis are established tools in qualitative 

research, this thesis recruited a unique international sample composed of high- and lower-

income countries that are immersed in different realities who view the prospective of 

building resilience differently. The generalisability intent of the findings is to provide 

analytical refinement, as opposed to contradict or create new theories (Tsoukas, 2009). 

This study, therefore, delivers an analytical refinement as it enriches the body of 

knowledge on the challenges and opportunities to building OR in international water 

utilities (Buchanan & Denyer, 2013).  

The analytical framework by Lengnick-Hall et al., (2011) applied in the analysis of 

chapter 2 chosen, due to its social and organisational elements, supported to clarify an 

incipient gap on the lack of research centred on the human dimensions of resilience. To 

the best of the researcher’s knowledge, it is the first time in resilience research for the 

water sector that this analytical framework is applied to probe and clarify meaning of the 

organisational reality within utilities. 

In chapter 4, for the first time in resilience research for the water sector, cultural attributes 

conducive of OR were identified by drawing from literature of different disciplines and 

related to the RAG framework (Hollnagel et al., 2011) to showcase their relevance to 

resilience. Furthermore, chapter 4 employed a Delphi approach to validate an 

organisational culture of OR framework. The modified Delphi supported the suitability 
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assessment of the proposed framework, whilst generating in-depth qualitative data and 

ensuring an interactive involvement of the participants. 

 In response to challenges derived from COVID-19, the successful application of the 

Delphi reinforced its suitability in research settings where live social interactions are not 

possible. The analytical criteria for the qualitative findings in chapter 4 was drawn from 

Holsapple & Joshi, (2000), but also refined through the novel and introductory 

examination of any contradiction between quantitative and qualitative responses. In 

addition, the secondary, stage which involved the organisation of qualitative responses, 

also further developed the analytical criteria, and optimised the researcher’s efforts 

through carefully sifting the data for the subsequent analysis.  

The three-levelled model of organisational culture by Schein & Schein, (2017) is also 

extended through the novel splitting of artefacts: (1) artefacts as observed behaviour; and 

(2) artefacts as structures and processes. This adopted modification and additional layer 

augmented the clarity of the analysis and could be drawn from future studies aiming to 

examine organisational culture more pragmatically. 

The shift from technocratic approaches to better understanding the human dimensions in 

resilience research for the water sector is also consistent with the methodological choices 

in this study. The predominant utilisation of qualitative methods in this research and the 

subjective nature of constructivism generated findings that are non-generalisable. 

However, this study produced meaningful insights based on the perceptions of key 

individuals that hold leadership roles and experience first-hand the realities of water 

utilities and are involved in the tactical and strategic decision-making process. This 
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enabled a more in-depth understanding of the current organisational and social setting in 

utilities in relation to OR.  

The utilisation of the semi-structured interviews and the Delphi approach supported 

meaningful, pragmatic, and interactive research process. Notably, the application of the 

Delphi attested that substantial qualitative data can still be produced remotely with 

indirect interaction in response to socialisation constraints. The analytical frameworks 

applied across different chapters created an additional dimension to the meaning of the 

findings and supported a more targeted and theoretically sound analysis in relation to the 

research questions and their relevance to resilience. The theoretical refinements 

throughout, allowed the application of analytical frameworks that were suited to the 

methods applied and the context of the research. 

Finally, caution was advised to scholars when applying the Delphi method given the 

contrasting views identified on organisational culture even though a definition was clearly 

shared to the survey participants from the outset (see Appendix C). Scholars should take 

note that even if a concept is defined as the premise for the survey responses, respondents 

may disregard the proposed definition due to their strong views of a particular concept. 

This was exemplified through the findings of the survey in chapter 3 where organisational 

culture was articulated as standards and procedures by participants, regardless of the 

initial definition which stated that organisational culture is composed of behaviour, values 

and beliefs. 
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5.7 Future research 

Given that this thesis was based on perceptions from managers and senior-managers 

within utilities, future research should also account the views of frontline personnel on 

resilience and how does that relate to the organisational, dynamics, culture, and 

interactions with customers. This will support a more thorough assessment on how views 

from operational staff relate with the findings provided here by leaders. This is crucial 

because leadership may be unaware of the challenges to resilience taking place and 

opportunities that can be capitalised as part of the operational reality.  

The perception of customers should also be captured to better understand what could be 

expected as a reasonable support from different customers segments for the resilience of 

water services. This will enable the identification of a common ground on what could be 

instituted (informally or formally) as the role of customers in building resilience. 

Likewise, their views on what should be expected from water utilities in developing 

resilience should also be factored in to grasp their understanding of the realities and 

limitations of water utilities and level of current engagement.  

Similarly, the views of higher up senior-leaders such as shareholders, board members and 

governmental decision-makers should also be reflected in future studies in response to 

the gap above on the uncertainty of leadership commitment in building water resilience. 

It would be key to gain knowledge on their perceptions of the and complexities 

experienced by utilities, their awareness of trade-offs involved in resilience and their 

motivations (or lack of) to explicitly support resilience efforts. 
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Ethnographic work should also take place to obtain a more accurate understanding of the 

organisational culture in different water utilities and their propensity in embedding an 

organisational culture of OR, specially through case-studies comparing high – and lower-

income utilities. This endeavour will enable a more detailed visualisation of differences 

and similarities in the organisational dynamics, culture and interactions with customer 

and provide opportunities for learning from each other on best-practices. As such, 

resilience efforts could be better tailored to the different realities, instead of being 

prescribed by generalised frameworks, that although signpost different elements of 

resilience, they often fail to account the specific regional and socio-economic challenges.  

Given that our sample was predominantly composed of higher-income countries, the 

results were naturally more influenced by the insights from the majority, given the higher 

breadth of responses from high-income countries. Although some findings identified 

some issues that were felt more acutely by lower-income countries (e.g.: resource 

constraints, low quality of services, and reactive engagement with customers), additional 

exploration is needed on the particularities of their reality in relation to resilience. Future 

research should inspect in more detail their current environment to grasp a more accurate 

view of their challenges and opportunities to building resilience. Gaining such knowledge 

can support the development of additional resilience guidance and resources that is more 

tailored to their needs to complement existing prescribed resilience frameworks and tools. 

Fully embedding reactiveness as a resilience capability equally to pro-activeness needs to 

be further explored in future research. Throughout this study it was observed that pro-

activeness may not always be practical to water utilities, thus understanding how to refine 

a reactive behaviour that would lead to a resilient outcome needs to be further investigated 
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in literature. As observed in chapter 2, some utilities highlighted lack of resources to pre-

emptively allocate resilience initiatives when they have needs that require immediate 

investments and attention. In addition, the attribute ‘adaptiveness’ was further refined by 

the participants in chapter 3 to reflect that adaptiveness entails proactive as well as 

reactive behaviours. Further, chapter 4 also noted a reactive relationship with customers 

that made sense from a cost-effective point of view, given the utility had pressures to keep 

tariffs as low as possible and did not have enough resources to build resilience 

proactively.  Therefore, additional work should be focused on exploring key principles 

that make a reactive behaviour conducive to resilience and how can reactiveness and 

proactiveness complement each other. Such an inquiry may enhance the accessibility of 

resilience efforts across utilities with different constraints. 

The application of the organisational culture of OR framework should also be examined 

through future research. The process of embedding the cultural attributes as 

organisational values and beliefs should be documented to identify insights regarding 

organisational self-reflection and the process of challenging existing underlying 

assumptions to make room for new values and beliefs conducive to resilience. As 

organisational culture is in the heart of OR, forthcoming OR studies for critical systems 

should the framework as a tool to be tailored to specific contexts. The framework would 

benefit from an additional structure where each attribute is broken down as the layered 

model organisational culture adapted here and devised by Schein & Schein, (2017). This 

will provide a better illustration of what individual attributes may look like as underlying 

assumptions, values and beliefs, and artefacts as structures and processes and as observed 

behaviour. 
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APPENDICES 

 Appendix A - Interview Protocol and Consent Form 

A.1 Interview Protocol 

INTRODUCTION 

The PhD student Eduarda Giffoni is currently engaged in the project ‘Real-life enterprise 

resilience in international water utilities’ funded by the Water Research Foundation in 

collaboration with Cranfield University. The project will explore resilience solutions and 

provide enterprise resilience guidance for the water sector.  

Prior to agreeing to participate in this study, it is important to understand what it involves and 

why it is being done.  Please read the following information carefully. 

PURPOSE OF THE STUDY 
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The aim of the project is to support utilities to manage for enhanced resilience by informing 

current knowledge gaps in theory and practice, identifying available resilience resources and 

support resilience capacity-building. 

The project is composed of the following outputs: 

• Output 1: Scoping workshop with international water utilities. 

• Output 2:  A highly focused literature review. 

• Output 3: Collation of resilience landmark resources. 

• Output 4: Semi-structured interviews. 

• Output 5: Assembly of a research-informed ‘i-book’. 

• Output 6: Final pilot testing and delivery. 

 

 

 

 

DECIDING TO TAKE PART 

It is up to you to decide whether to take part.  If you would like participate, you will be asked 

to sign a consent form after reading this information sheet.  Even after you decide to take part, 

you are still free to withdraw at any time without giving a specific reason. 

If you agree, the interview session will be tape recorded to fully capture the flow of information 

from participant to researcher. The extent of your participation would be limited to an 
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interview, which should not be longer than 60 minutes and take place at the agreed location or 

by telephone/Skype at a time convenient to you. 

CONFIDENTIALITY AND ETHICS 

All the information given will be kept strictly confidential and your name will be substituted 

with an anonymous participant code in any records that is kept.  The only person that will have 

access to records of the sessions and tapes is the researcher and these will be stored securely 

for a maximum period of 7 (seven) years then destroyed.  At the end of the project, the written 

report produced will protect the name and privacy of participants. 

This research is supervised by Simon Jude s.jude@cranfield.ac.uk and Heather Smith 

h.m.smith@cranfield.ac.uk in partnership with the Water Research Foundation. If you have 

any concerns about the conduct of this study, you may contact researchdata@cranfield.ac.uk. 

INTERVIEW STRUCTURE 

Interview questions will be semi-structured, relying on a list of pre-defined questions. Semi-

structure questions will establish a focus for the interviewer, but still allow a free flow of ideas 

and information around specific themes. The interviewer will adopt a probing technique to 

solicit insights specific to the themes. This approach provides more focus than the 

conversational approach, typically adopted in qualitative interviews, but still allows a degree 

of freedom and adaptability for participants to retain autonomy in shaping the discussion. 

Interview questions will focus on examining how resilience efforts are currently being held in 

the water sector. It will also aim to discover the resilience drivers, challenges, and opportunities 

from the perspective of water utility managers. The interview findings will provide information 

upon which recommendations can be drawn for the remainder of the research. 



 

232 

 

• Interview questions provided below are based on the following key themes: 

• Enterprise resilience. 

• Social and organisational aspects of resilience. 

• Resilience opportunities and challenges. 

• Resilience within assets and organisation. 

• Stakeholders and resilience. 

• Resilience tools. 

 

 

 

 

A.2 Informed consent form 

 

Title of the project:  Real-life enterprise resilience in international water utilities. 

Name of the researcher:  Eduarda Giffoni 

Researcher’s contact details: e.giffoni@cranfield.ac.uk 

Participant number:  

Date:  

 

1. I confirm that I have been informed about this research project and I agree to take part. 
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2. I understand that all personal information I provide will be treated with confidence and 

my name will not be used in any report, publication, or presentation. 

3. I have been provided with a participant number as shown above. The researcher(s) will 

record data against my participant number instead of recording my name. The file linking my 

name to my participant number will be accessible only to the main researchers, and will be 

securely destroyed after 7 years.  

4. I understand that I can withdraw from this project at any stage by informing a member 

of the research team, for whom contact details have been provided. I also understand that I can 

withdraw my data for a period of up to two weeks from today, as after this time it will not be 

possible to identify my individual data from the aggregated results as explained in point 3. 

5. I understand that the data I provide will be used by Cranfield University for the purpose 

of research. The data will be stored on the University’s network that can only be accessed by 

authorised users, in line with UK Data Protection Act 2018.  

6. Interviews will be recorded and securely stored on the Cranfield University network as 

audio files. These audio files will be securely deleted as soon as they are no longer required. 

7. The recordings will be transcribed and saved as text files. These files (and any backups) 

will also be securely deleted as soon as they are no longer required. 

8. Anonymised transcripts will be created, by removing or replacing identifiers such as 

name, age, and location. These anonymised transcripts may be quoted from or published in 

full, in support of findings (e.g., in journal articles, conference papers). 

 I am happy for my anonymised transcript to be published: 
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9. Analytical software will be used to aggregate the results of the research and every 

reasonable step will be taken to anonymise the data. 

 I understand that the aggregated data will be published in support of the research findings. 

I understand that the discussions will be audio recorded and transcribed for analysis. The 

analysis will be only used for this research project and no other purpose.  

 

I confirm that I have read and understand the information provided on this form and 

give my consent to taking part in this research. 

Participant’s signature:  Date:  

Participant’s name:  

Researcher’s signature:  Date:  
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Appendix B - Interview Topic Guide 

September 2019 

Organisation: 

 

Interview code: Date: 

1. Introduction 

Welcome to the interview session and thank you for deciding to take part in this activity as part of 

the project ‘Real-life enterprise resilience in international water utilities. 

This research project is funded by Water Research Foundation in collaboration with international 

water utilities and Cranfield University. This research aims to support utilities to advance efforts 

of resilience comprehensively. 



 

236 

 

Participation on this activity is completely voluntary and you are free to withdrawn at any time. If 

you agree, the interview session will be tape recorded to fully capture the flow of information from 

participant to researcher. The extent of your participation would be limited to an interview, which 

should not be longer than 60 minutes. 

This research will comply with the rules specified by the UK Data Protection Act. All the 

information given will be kept strictly confidential and your name will be substituted with an 

anonymous participant code in any records that is kept.  The only person that will have access to 

records of the sessions and tapes is the researcher and these will be stored securely for a maximum 

period of 7 years, then destroyed. If you have any concerns about the conduct of this study, you 

may contact researchdata@cranfield.ac.uk 

The PhD student Eduarda Giffoni e.giffoni@cranfield.ac.uk is currently engaged in the project 

and is supervised by Simon Jude s.jude@cranfield.ac.uk and Heather Smith 

h.m.smith@cranfield.ac.uk at Cranfield University. 

• Do you have any questions about the research project? 

• Do you have any questions about this activity? 

• Would you like to participate? 

2. The interviewee  

Job role: 

What is your current role? 

What is the scope of your work? 

Which department of the business is you role allocated to? 

mailto:researchdata@cranfield.ac.uk
mailto:e.giffoni@cranfield.ac.uk
mailto:s.jude@cranfield.ac.uk
mailto:h.m.smith@cranfield.ac.uk
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Responsibilities: 

 What are your main responsibilities?  

 How are your responsibilities delivered? 

 

3. Enterprise Resilience 

Primary question Secondary questions/ prompts Notes 

What is your 

understanding of 

enterprise resilience? 

• How does enterprise 

resilience benefit utilities? 

• How should 

enterprise resilience work in 

practice? 

• What hinders 

enterprise resilience within 

utilities? 

• In your opinion, what 

are the changes required to 

achieve enterprise-wide 

resilience? 

• Do you think 

enterprise resilience is 

different to other forms of 

resilience? 
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• What should be the 

boundary of enterprise 

resilience? 

 

4. Social and organisational aspects of enterprise resilience 

Primary question Secondary questions/ prompts Notes 

What are the social and 

organisational aspects 

that underpin enterprise 

resilience? 

 

 

 

• Why do social and 

organisational changes 

support enterprise resilience? 

• What are the 

opportunities of adapting 

social and organisational 

capabilities for resilience? 

• What do these 

changes look like? 

• How should these 

changes be incorporated? 

• What are the barriers 

to adapting social and 

organisational capabilities to 

support enterprise resilience? 

 

 

5. Resilience within assets and organisation  
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Primary question Secondary questions/ prompts Notes 

How does the 

relationship between 

physical infrastructure 

and the organisation can 

be adapted to foster 

enterprise resilience? 

 

• What are the 

necessary changes required 

between these two domains 

to progress a utility’s 

enterprise resilience? 

 

 

6. Stakeholders 

Primary question Secondary questions/ prompts Notes 

How should be the 

engagement with and 

involvement of 

government when 

seeking enterprise 

resilience? 

 

• What are the 

challenges? 

• What are the 

opportunities? 

• What is like in 

reality? 

 

 

 

 

 

 

 

How should be the 

engagement with and 

involvement of the 

supply-chain when 

• What are the 

challenges? 

• What are the 

opportunities? 
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seeking enterprise 

resilience? 

 

• What is like in 

reality? 

 

How should be the 

engagement with and 

involvement of civil 

society when seeking 

enterprise resilience? 

 

• What are the 

challenges? 

• What are the 

opportunities? 

• What is like in 

reality? 

 

 

How should be the 

engagement with and 

involvement of 

shareholders and 

customers when seeking 

enterprise resilience? 

 

• What are the 

challenges? 

• What are the 

opportunities? 

• What is like in 

reality? 

 

 

What initiatives should 

be implemented in the 

wider natural 

environment by utilities 

• How should they be 

shaped? 

• What are the 

challenges? 

• What are the 

opportunities? 
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to foster enterprise 

resilience? 

 

• What is like in 

reality? 

 

How should be the 

engagement with and 

involvement of other 

critical systems when 

seeking enterprise 

resilience? 

 

• What are the 

challenges? 

• What are the 

opportunities? 

• What is like in 

reality? 

 

 

7. Tools 

Primary question Secondary questions/ prompts Notes 

What resilience 

tools/resources are 

currently being used that 

account organisational 

efforts towards enterprise 

resilience? 

 

 

• How was your 

experience with it? 

• What were the 

benefits? 

• What were the 

challenges? 

• How do you assess 

progress? 

• Are you aware of any 

other tools/resources? 
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8. Wrap up. 

Would you like to add anything else? 

Is there any other topic you would like to further explore in the context of enterprise resilience? 

Do you have any questions? 

Appendix C – Survey analytical process  
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Figure C-1: Analytical process of quantitative and qualitative data of cultural attributes 

adapted from Holsapple & Joshi, (2000). 

 

Appendix D - Organisational Resilience Culture Framework (Round 1) 
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Start of Block: Informed Consent 

Q1    Consent Form     

This survey contributes to the research project “Real-life Enterprise Resilience in International 

Water Utilities” at Cranfield University in partnership with the Water Research Foundation.     

This survey aims to validate a set of cultural attributes that contribute to the Organisational 

Resilience of water utilities. The validation work will support the creation of an Organisational 

Resilience Culture Framework for the water sector.     

  We would like to capture your views on the proposed cultural attributes by responding to this 

questionnaire. Your participation in the validation of the framework will help to inform future 

research and practice on the role of culture in building the organisational resilience of water 

utilities.         

 Your participation in this questionnaire is voluntary and you can stop at any point without your 

responses being included in the dataset. All data collected in this survey will be held securely 

and the results will be confidential with responses reported anonymously at the group level in 

final reports. This study also abides by the ethical requirements from Cranfield University.   

  If you have any queries or comments about this survey, or would like to know more about the 

research project, please contact Eduarda Giffoni (e.giffoni@cranfield.ac.uk). This survey will 

take approximately 15 minutes to complete     We greatly value your input and contribution 
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into this important work. By proceeding, you give your consent to participate in this study.  Do 

you consent to take part in this study? 

o Yes (1)  

o No (2)  

 

Skip To: End of Block If   Consent Form     This survey contributes to the research project 

“Real-life Enterprise Resilien... = Yes 

Skip To: End of Survey If   Consent Form     This survey contributes to the research project 

“Real-life Enterprise Resilien... = No 

End of Block: Informed Consent 

 

Start of Block: Demographics 

Q2 Please state your full name below: 

________________________________________________________________ 

End of Block: Demographics 

 

Start of Block: Cultural attributes 
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Q3 Context: 

  For the purpose of this study, the cultural attributes identified were devised based on the 

following conceptualisation of Organisational Resilience:   

                  

Culture was identified as a key component to the organisational resilience of the water sector. 

We posit that culture stems from the organisation through the daily habits and behaviour of 

individuals as well as explicit and unconscious beliefs and values.      

In view of the information above, we have identified eight cultural attributes.    

 

Each of the eight attributes are presented on a separate page in this survey. On each page 

you will be asked whether the proposed attribute contributes to the Organisational 

Resilience of water utilities. You will also be asked to justify your answer and to propose any 

adjustments to the attributes' definition if you see it as necessary.     

 At the end of each page there is also space for you to leave any additional comments you 

Organisational 

Resilience 

Focus Outcome 

To build cognitive, behavioural, and contextual 

properties that increase an organization's ability to 

understand its current situation and to develop 

customized responses to threats (Lengnick-Hall & 

Beck, 2005, p13). 

The ability to effectively develop situation-

specific responses, and implement activities to 

absorb and capitalize on disruptive surprises that 

threaten organization survival (Lengnick-Hall et 

al., 2011, p,2). 
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may have. 

  

 We thank you very much for you time. 

End of Block: Cultural attributes 

 

Start of Block: ADPTVE 

Q4  

Attribute 1:   

 

 Adaptiveness:   

 The organisation is equipped with a collective ability to repurpose existing systems and 
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behaviour as needed through proactive behaviour and a constant improvement of established 

ways of doing things.     

      

Does this cultural attribute contribute to the Organisational Resilience of water utilities?   

o Yes (1)  

o No (2)  

o I don't know. (3)  

Q5  

Could you please justify your answer? Please elaborate on how the above attribute may or 

may not contribute to the Organisational Resilience of water utilities. 

________________________________________________________________ 

Q6  

Do you have any other comments about this attribute? 

________________________________________________________________ 

End of Block: ADPTVE 

 

Start of Block: INCLS 

Q7  

Attribute 2:   

 Inclusiveness:   
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Individuals across the organisation have equal access to contribute in the decision-making of 

new policies and opportunities for growth, as explicit engagement is made with different 

personnel levels and areas prior, during and after decision-making.   

    

Does this cultural attribute contribute to the Organisational Resilience of water utilities? 

o Yes (1)  

o No (2)  

o I don't know (3)  

 

Q8  

Could you please justify your answer? Please elaborate on how the above attribute may or 

may not contribute to the Organisational Resilience of water utilities.   

  

________________________________________________________________ 

 

 

Q9 

Do you have any other comments about this attribute? 

________________________________________________________________ 
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End of Block: INCLS 

 

Start of Block: INVTON 

Q10  

Attribute 3:   

 

 Inventiveness:   

Creativity and experimentation are encouraged and applied by individuals in the 

organisation, as innovative changes are collectively welcomed when appropriate and 

perceived as a capability to better adapt to events.   

     

Does this cultural attribute contribute to the Organisational Resilience of water utilities? 

o Yes (1)  

o No (2)  

o I don't know (3)  

 

Q11  

Could you please justify your answer? Please elaborate on how the above attribute may or 

may not contribute to the Organisational Resilience of water utilities.   

  

________________________________________________________________ 
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Q12 

 Do you have any other comments about this attribute? 

________________________________________________________________ 

End of Block: INVTON 

 

Start of Block: INTGRTON 

 

Q13  

Attribute 4:   

Collaborative Integration   

Information is shared between teams and departments and different viewpoints and practice 

are encouraged to be shared and integrated.   

    

Does this cultural attribute contribute to the Organisational Resilience of water utilities?  

o Yes (1)  

o No (2)  

o I don't know (3)  
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Q14  

Could you please justify your answer? Please elaborate on how the above attribute may or 

may not contribute to the Organisational Resilience of water utilities.   

  

________________________________________________________________ 

 

Q15  

Do you have any other comments about this attribute? 

________________________________________________________________ 

End of Block: INTGRTON 

 

Start of Block: JOY 

 

Q16  

Attribute 5:   

 

 Joyfulness   
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Cheerful behaviour and playful spirit in the organisation is valued and appreciated, as a 

positive work environment and high staff morale is collectively encouraged.  

 

Does this cultural attribute contribute to the Organisational Resilience of water utilities? 

  

o Yes (1)  

o No (2)  

o I don't know (3)  

 

Q17  

Could you please justify your answer? Please elaborate on how the above attribute may or 

may not contribute to the Organisational Resilience of water utilities.   

________________________________________________________________ 

 

 

Q18 

Do you have any other comments about this attribute? 

________________________________________________________________ 
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End of Block: JOY 

 

Start of Block: PRDE 

Q19  

Attribute 6:   

 

 Sense of Pride   

 

There is an understanding of the importance of individual contribution to the organisational 

objectives, individuals experience a feeling of satisfaction from personal and organisational 

achievements.      

    

Does this cultural attribute contribute to the Organisational Resilience of water utilities? 

o Yes (1)  

o No (2)  

o I don't know (3)  

 

Q20  

Could you please justify your answer? Please elaborate on how the above attribute may or 

may not contribute to the Organisational Resilience of water utilities. 

________________________________________________________________ 
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Q21 

 Do you have any other comments about this attribute? 

________________________________________________________________ 

End of Block: PRDE 

 

Start of Block: TST 

Q22  

Attribute 7:   

 

 Trust   

    

Honesty is rewarded and incentivised so individuals can speak openly about problems and 

mistakes as there is a collective confidence of a supportive environment when raising 

concerns and reporting errors.   
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Does this cultural attribute contribute to the Organisational Resilience of water utilities?   

o Yes (1)  

o No (2)  

o I don't know (3)  

 

 

 

Q23  

Could you please justify your answer? Please elaborate on how the above attribute may or 

may not contribute to the Organisational Resilience of water utilities. 

________________________________________________________________ 

Q24 

Do you have any comments about this attribute? 

________________________________________________________________ 

End of Block: TST 

 

Start of Block: WLLBENG 
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Q25  

Attribute 8:   

 

 Well-being   

Regular discussions across the organisation take place to identify the professional and 

personal needs of staff members, as employees are supported to look after their physical, 

mental and spiritual health.    

    

Does this cultural attribute contribute to the Organisational Resilience of water utilities? 

 

 

     

    

o Yes (1)  

o No (2)  

o I don't know (3)  

Q26  

Could you please justify your answer? Please elaborate on how the above attribute may or 

may not contribute to the Organisational Resilience of water utilities. 

________________________________________________________________ 
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Q27 

Do you have any other comments about this attribute? 

________________________________________________________________ 

End of Block: WLLBENG 
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 of Block: 

Block 

12ultural 

Attributes 

Description 

Adaptiveness 

The organisation is equipped with a collective ability to repurpose existing systems and behaviour 

as needed through proactive behaviour and a constant improvement of established ways of doing 

things. 

Collaborative 

Integration 

Information is shared between teams and departments and different viewpoints and practice are 

encouraged to be shared and integrated. 

Inclusiveness 

Individuals across the organisation have equal access to contribute in the decision-making of new 

policies and opportunities for growth, as explicit engagement is made with different personnel 

levels and areas prior, during and after decision-making. 

Inventiveness 

Creativity and experimentation are encouraged and applied by individuals in the organisation, as 

innovative changes are collectively welcomed when appropriate and perceived as a capability to 

better adapt to events. 

Joyfulness 

Cheerful behaviour and playful spirit in the organisation is valued and appreciated, as a positive 

work environment and high staff morale is collectively encouraged. 

Sense of 

Pride 

There is a collective understanding of the importance of individual contribution to the 

organisational objectives, individuals experience a feeling of satisfaction from personal and 

organisational achievements. 



 

260 

 

Trust 

Honesty is rewarded and incentivised so individuals can speak openly about problems and mistakes 

as there is a collective confidence of a supportive environment when raising concerns and reporting 

errors. 

Well-being 

Regular discussions across the organisation take place to identify the professional and personal 

needs of staff members, as employees are supported to look after their physical, mental, and 

spiritual health. 

  

Is there anything else or any other cultural attribute that should have been mentioned or 

changed? 

________________________________________________________________ 

Q29  

If yes, please briefly elaborate. 

________________________________________________________________ 

End of Block: Block 12 

 

Start of Block: Block 13 

Q30 Thank you very much for taking the time to complete this survey, we value the 

information you have provided! 

End of Block: Block 13 
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Appendix E - Organisational Resilience Culture Framework (Round 2) 

Start of Block: Informed Consent 

Q1    Consent Form   

 This activity contributes to the research project “Real-life Enterprise Resilience in 

International Water Utilities” by Cranfield University in partnership with the Water Research 

Foundation.    

 Building on the analysis of the responses from the 1st survey round we have made changes to 

the Cultural Framework. Based on these changes, we would like to capture your views on the 

amended framework by responding to this questionnaire. 

Your participation in this 2nd round will allow a more comprehensive understanding of 

cultural characteristics that contribute to resilience with the aim to validate a cultural 

framework tailored for the water sector.        

Your participation in this questionnaire is voluntary and you can stop at any point without your 

responses being included in the dataset. All data collected in this survey will be held securely 
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and the results will be confidential with responses reported anonymously at the group level in 

final reports. This study also abides by the ethical requirements from Cranfield University.     

If you have any queries or comments about this survey, or would like to know more about the 

research project, please contact Eduarda Giffoni (e.giffoni@cranfield.ac.uk). This survey will 

take approximately 20 minutes to complete. 

We greatly value your input and contribution into this important work. By proceeding, you 

give your consent to participate in this study. Do you consent to take part in this study? 

o Yes (1)  

o No (2)  

Skip To: End of Block If   Consent Form   This activity contributes to the research project 

“Real-life Enterprise Resilien... = Yes 

Skip To: End of Survey If   Consent Form   This activity contributes to the research project 

“Real-life Enterprise Resilien... = No 

End of Block: Informed Consent 

 

Start of Block: Demographics 

Q2 Please state your full name below: 

________________________________________________________________ 

 

End of Block: Demographics 
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Start of Block: Cultural attributes 

 

Q3 

Context: 

   For the purpose of this study, the cultural attributes identified were devised based on the 

following conceptualisation of Organisational Resilience:        

 

                     

Culture was identified as a key component to the organisational resilience of the water sector. 

We posit that culture stems from the organisation through the daily habits and behaviour of 

individuals as well as explicit and unconscious beliefs and values. When responding to 

this survey please account the above definition of culture.       

Organisational 

Resilience 

Focus Outcome 

To build cognitive, behavioural, and contextual 

properties that increase an organization's ability to 

understand its current situation and to develop 

customized responses to threats (Lengnick-Hall & 

Beck, 2005, p13). 

The ability to effectively develop situation-

specific responses, and implement activities to 

absorb and capitalize on disruptive surprises that 

threaten organization survival (Lengnick-Hall et 

al., 2011, p,2). 

  



 

264 

 

In view of the information above and your feedback from round 1, we have identified and 

refined six cultural attributes.    

  

The attributes are presented on a separate page in this survey. On each page you will be 

asked whether the proposed attribute contributes to the Organisational Resilience of water 

utilities. You will also be asked to justify your answer and to propose any adjustments to the 

attributes' definition if you see it as necessary.    

    

Finally, you will be able asked about the most and least important attributes, and why.     

 At the end of each page there is also space for you to leave any additional comments you 

may have. 

  

 We thank you very much for you time. 

End of Block: Cultural attributes 

 

Start of Block: ADPTVE 

 

Q4 Attribute 1: 

  

 

 Adaptiveness:  

 

 The organisation is equipped with a collective mentality and ability to learn, and to repurpose 
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systems and behaviour as needed, reactively and proactively, to meet challenges and support 

improvement.   

    

Does this cultural attribute contribute to the Organisational Resilience of water utilities?     

o Yes (1)  

o No (2)  

o I don't know. (3)  

Q5  

Could you please justify your answer? Please elaborate on how the above attribute may or may not 

contribute to the Organisational Resilience of water utilities.   

  

________________________________________________________________ 

 

 

Q6 

Do you have any other comments about this attribute? 

________________________________________________________________ 

End of Block: ADPTVE 

 

Start of Block: INTGRTON 
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Q7  

Attribute 2:   

Collaborative Integration   

       

There is a collective drive to share information effectively within the organisation and with 

external stakeholders, and to integrate diverse and challenging viewpoints before, during and 

after decision-making.   

    

Does this cultural attribute contribute to the Organisational Resilience of water utilities? 

o Yes (1)  

o No (2)  

o I don't know (3)  

Q08  

Could you please justify your answer? Please elaborate on how the above attribute may or 

may not contribute to the Organisational Resilience of water utilities.   

  

________________________________________________________________ 
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Q09 

 Do you have any other comments about this attribute? 

________________________________________________________________ 

End of Block: INTGRTON 

 

Start of Block: INVTON 

Q10  

Attribute 3:   

Inventiveness:     

Creativity and experimentation are actively encouraged across the organisation. Appropriate 

innovative solutions are collectively welcomed and perceived as a capability to better adapt 

to events.    

  

Does this cultural attribute contribute to the Organisational Resilience of water utilities? 

o Yes (1)  

o No (2)  

o I don't know (3)  

Q11  

Could you please justify your answer? Please elaborate on how the above attribute may or 
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may not contribute to the Organisational Resilience of water utilities.   

 ________________________________________________________________ 

 

 

 

Q12 

 Do you have any other comments about this attribute? 

________________________________________________________________ 

 

End of Block: INVTON 

 

Start of Block: PRDE 

 

Q13  

Attribute 4:   

 

 Sense of Pride   

       

Individuals across the organisation are confident in their expertise and understand their 

contribution to the wider organisational objectives. Staff experience a feeling of satisfaction 

from individual and organisational achievements which are appreciated and celebrated.     
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Does this cultural attribute contribute to the Organisational Resilience of water utilities? 

o Yes (1)  

o No (2)  

o I don't know (3)  

 

 

Q14  

Could you please justify your answer? Please elaborate on how the above attribute may or may 

not contribute to the Organisational Resilience of water utilities. 

________________________________________________________________ 

Q15 

 Do you have any other comments about this attribute? 

________________________________________________________________ 

 

End of Block: PRDE 

 

Start of Block: TST 
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Q16  

Attribute 5:   

 Trust 

 Individuals of all levels feel empowered to speak openly about problems and propose 

solutions, and feel confident that concerns will be respected and acted upon. Errors are seen 

as valuable learning opportunities.   

     

Does this cultural attribute contribute to the Organisational Resilience of water utilities?   

o Yes (1)  

o No (2)  

o I don't know (3)  

 

Q17  

Could you please justify your answer? Please elaborate on how the above attribute may or may 

not contribute to the Organisational Resilience of water utilities. 

________________________________________________________________ 

 

Q18 

Do you have any comments about this attribute? 

________________________________________________________________ 
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End of Block: TST 

 

Start of Block: WLLBENG 

Q19  

Attribute 6:   

 

 Well-being:   

Professional and personal needs of all staff members are seen as important, and a positive 

work environment and good staff morale are encouraged. Employees are supported to look 

after their physical, mental, and spiritual health.     

     

Does this cultural attribute contribute to the Organisational Resilience of water utilities?       

o Yes (1)  

o No (2)  

o I don't know (3)  

Q20  

Could you please justify your answer? Please elaborate on how the above attribute may or may 

not contribute to the Organisational Resilience of water utilities. 

________________________________________________________________ 
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Q21 

 Do you have any other comments about this attribute? 

________________________________________________________________ 

 

End of Block: WLLBENG 

 

Start of Block: Block 12 

 



 

273 

 

2  

     

Cultural 

Attributes 

Description 

Adaptiveness 

The organisation is equipped with a collective ability to repurpose existing systems and behaviour 

as needed through proactive behaviour and a constant improvement of established ways of doing 

things. 

Collaborative 

Integration 

Information is shared between teams and departments and different viewpoints and practice are 

encouraged to be shared and integrated. 

Inventiveness 

Creativity and experimentation are encouraged and applied by individuals in the organisation, as 

innovative changes are collectively welcomed when appropriate and perceived as a capability to 

better adapt to events. 

Sense of 

Pride 

There is a collective understanding of the importance of individual contribution to the 

organisational objectives, individuals experience a feeling of satisfaction from personal and 

organisational achievements. 

Trust 

Honesty is rewarded and incentivised so individuals can speak openly about problems and mistakes 

as there is a collective confidence of a supportive environment when raising concerns and reporting 

errors. 

Well-being 

Regular discussions across the organisation take place to identify the professional and personal 

needs of staff members, as employees are supported to look after their physical, mental, and 

spiritual health. 
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   Which cultural attribute is the most important in building Organisational Resilience? 

________________________________________________________________ 

 

Q23 

 Please justify your answer. 

________________________________________________________________ 

 

Q24  

Which cultural attribute is the least important in building Organisational Resilience? 

________________________________________________________________ 

Q25 

 Please justify your answer. 

________________________________________________________________ 

Q26 Is there anything else or any other cultural attribute that should have been mentioned or 

changed? If yes, please elaborate. 

________________________________________________________________ 
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End of Block: Block 12 

Appendix F - E-mail shared with the participants requesting their assessment of the analysis 

of the 1st survey round. 

Dear Mr/Ms X, 

I hope this finds you well. 

I am sending this e-mail to share with you the group's responses of the 1st round of the cultural 

framework.  

I am attaching here 10 separate documents - they are not big I promise! 

The first document contains the overall quantitative results of the responses, documents 2 - 9 

contain the qualitative responses of each attribute with some commentary from the researcher 

and, finally, document 10 contain your individual Yes/No responses. 

May I kindly ask you to: 

A. read through the overall group's results and responses. 

B. assess whether you want to change your individual Yes/No responses in document 10? 

C. If you would like to make any changes to your Y/N responses, please forward your 

amended responses to me? 

Could I respectfully ask you to get back to me by next Monday - 5th July 2021?  

Please let me know if you have any questions. 

Thank you very much for your time and support on this! 

Eduarda Giffoni 
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Appendix G – Sample of quantitative results from the first survey round which was shared 

with participants. 

Here we illustrate below the quantitative results (Figure G-1) from the cultural attributes survey 

where participants were asked whether each proposed attribute is conducive to resilience. 

These results relate to the following information and questions on the survey: 

Table G-0-1: Cultural attributes and description as shown in the survey. 

Cultural 

Attributes 

Description 

Adaptiveness 

The organisation is equipped with a collective ability to repurpose existing systems and 

behaviour as needed through proactive behaviour and a constant improvement of 

established ways of doing things. 

 

Collaborative 

Integration 

Information is shared between teams and departments and different viewpoints and 

practice are encouraged to be shared and integrated. 

 

Inclusiveness 

Individuals across the organisation have equal access to contribute in the decision-

making of new policies and opportunities for growth, as explicit engagement is made with 

different personnel levels and areas prior, during and after decision-making. 

 

Inventiveness 

Creativity and experimentation are encouraged and applied by individuals in the 

organisation, as innovative changes are collectively welcomed when appropriate and 

perceived as a capability to better adapt to events. 
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Joyfulness 
Cheerful behaviour and playful spirit in the organisation are valued and appreciated, as 

a positive work environment and high staff morale is collectively encouraged. 

 

Sense of Pride 

There is a collective understanding of the importance of individual contribution to the 

organisational objectives, individuals experience a feeling of satisfaction from personal 

and organisational achievements. 

 

Trust 

Honesty is rewarded and incentivised so individuals can speak openly about problems 

and mistakes as there is a collective confidence of a supportive environment when raising 

concerns and reporting errors. 

 

Well-being 

Regular discussions across the organisation take place to identify the professional and 

personal needs of staff members, as employees are supported to look after their physical, 

mental, and spiritual health. 

 

 

Does this cultural attribute contribute to the Organisational Resilience of water utilities? 

Yes         No          I don’t know 
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Figure G-1: Quantitative results that showcase the attributes' suitability in relation to 

organisational resilience. 
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Appendix H – Template sample of the qualitative analysis shared with participants 

Qualitative analysis – Adaptiveness1: 

Description: 

“The organisation is equipped with a collective ability to repurpose existing systems and 

behaviour as needed through proactive behaviour and a constant improvement of established 

ways of doing things”. 

Below we showcase the group’s comments and recommendations for the attribute 

“Adaptiveness”. 

Analysis Rationale 

We have organised the group’s comments in our qualitative analysis by the following criteria: 

1. Comments that challenge and refine the attributes' suitability (yellow). 

2. Comments that are beyond the research boundaries (red). 

3. Comments that support the attributes' suitability (green). 

The comments in the yellow column “Comments that challenge and refine the attribute's 

suitability” will be utilised to make changes/refine the attribute’s description for the next survey 

round which will be sent out soon 

Below you can find some comments from the researchers in response to the yellow column 

(table H-1) for the group’s consideration: 

 

 

1 The qualitative analysis was sent to participants via word documents that had the qualitative results of each 

individual attribute.  
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1. The idea of this attribute is to highlight the importance of challenging the 

effectiveness of established practices and behaviour when appropriate, given that internal and 

external shocks and stresses are changing in an unprecedented pace. 

 

2. The researchers are cognisant of the need to highlight the ‘reactive’ aspect to 

adaptation and being adaptive. This will be considered as a key point to revise in the current 

description. 

 

3. We aim to clarify the current description to account that current practices should be 

revised by all levels in the organisation; operational, tactical, and strategic. 

 

4. Simulation exercises are also an important proactive initiative that contributes to the 

effectiveness of adaptive measures in an organisation. We will aim to reflect that in the 

refined description, thus highlighting the need to regularly simulate potential scenarios to 

allow reflection on adaptive practices. 

 

5. What more detailed adaptation categories (if any) are important to reflect in the 

description of this attribute in the realm of water utilities?  

 

6. Learning from past events, even if experienced by a different utility/organisation, may 

certainly support the effectiveness of adaptation initiatives. 
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Table H-1: Analysis of the comments from the group on the "Adaptiveness" attribute. 

Comments that challenge and refine the attribute's 

suitability: 

Beyond the research 

boundaries: 

Comments that support the attributes' suitability: 

Continuous improvement is a necessary attribute, not sure 

about the re use of existing systems and behavouirs. 

We have a […] quality 

management system that enables 

continual improvement and a 

dedicated change and 

transformation team. 

Adaptation is a key attribute to organizational resilience. 

If an organization does not adapt to black sky events, they 

will continuous fail to meeting their organizational 

objectives. 

It is the ideal definition of organizational resilience but 

doesnt go far enough.  It needs to include reactiveness to 

situations as they come up and quick adapation strategies 

identified. 

Even though Adaptiveness is 

essencial for a utility's survival, 

the inertia associated to change 

may guarantee a certain stability 

towards changes that are not 

worth adapting to. 

The external risk factors are growing in complexity, both 

on its own and in the form of combination of risk factors. 

Unless a water company has considered the impact of 

external risk factors such as supply-chain distruption to 

its chemicals combined with a weather-related event 
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Comments that challenge and refine the attribute's 

suitability: 

Beyond the research 

boundaries: 

Comments that support the attributes' suitability: 

which requires more chemicals, there could be a high risk 

of water constraints. 

In my understanding this means (in simple words) that an 

organisation is able to change (itself or its systems) if the 

need arises. this is vital. However, I have some doubts about 

the last part of the definition: a constant refinement of 

established ways of doing things sound to me like small 

incremental changes. If an organisation focuses too much 

on 'doing the present things better', this may hamper its 

ability to change instead of supporting it. 

 

NEW BUSINESS AND NEW CHALLENGES 

(EXAMPLE PANDEMIC, ENVIRONMENTAL 

CHALLENGES) NECESSITATE NEW 

APPROACHES IN PROCESS AND ACTIVITIES (E.G. 

WATER REUSE ETC) NECESSIATING 

ADAPTIVENESS OF PERSONEL AND 

CUSTOMERS. 
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Comments that challenge and refine the attribute's 

suitability: 

Beyond the research 

boundaries: 

Comments that support the attributes' suitability: 

i would add "...and refinement of established ways of doing 

things with regular exercises to ensure effectiveness of 

response."  

 

I want justify my answer [not needed] but I will explain 

it.  Our business is adapting to different operational 

challenges 24/7/365 that impact on our ability to deliver 

customer service and this is what we are her to deliver and 

so I would argue that it is a cultural as well as procedural 

thing. 

Adaptive capacity/adaptiveness is critical to acheiving 

Organisational Resilience. It is a very broad attribute (i.e. 

many processes, behaviors, systems must have the capacity 

to adapt) and I think it's important that the wording for this 

attribute identify a few key categories. 

 essential characteristic. 
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Comments that challenge and refine the attribute's 

suitability: 

Beyond the research 

boundaries: 

Comments that support the attributes' suitability: 

In reference to my response to Q5, would adjust wording as 

follows: The organisation is equipped with a collective 

ability to repurpose existing systems, adjust processes and 

procedures, and modify behavior as needed through a 

proactive approach that strives to regularly improve and 

refine the established way of doing things. 

 

Repurposing of systems and resources us often important 

for an organization.  In tough financial times, goals must 

often change.  In emergencies, some functions are less 

important and resources must be shifted to new 

challenges. 

"...a constant improvement and refinement of established 

ways of doing things." I read this as continuous 

improvement, which means the org. is always reviewing 

processes and finding efficiencies and improvements. This 

standard expectation or behavior leads to always having a 

handle on how. 

 

this is very important attribute as the characteristic of a 

community that you serve is also changing over time.  the 

external factors of expected water consumption, 

populations, industry mix and with climate change 

weather patterns means that assets will have varying 

purposes over their long life. 
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Comments that challenge and refine the attribute's 

suitability: 

Beyond the research 

boundaries: 

Comments that support the attributes' suitability: 

Adaptivness is key in the longrun for a water utility. P.ex. 

changes in water use of the consumers dropped 

considerably in the past 20 years [here], that still has a 

major effect on the production needs. However I have to 

state that proactivness is not part of the adaptational prcess, 

tha approach is much more reactive unfortunately. 

 
this is one of the key aspects we explore when developing 

our integrated resource plans. 

This cultural attribute does contribute to some aspects of 

the organization but not all. There are some very ingrained 

bureaucratic systems and behaviors that are not easily 

changed. 

 

Within any geographic company area there will be 

change over time including demographic movement of 

population.  In order to deal with this the company will 

need to use adaptive means to provide the correct services 

using the asset base at this disposal including examing the 

reuse of former assets and reporposing of same. 
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Comments that challenge and refine the attribute's 

suitability: 

Beyond the research 

boundaries: 

Comments that support the attributes' suitability: 

The issue is whether or not we learn from disruptive events. 

There are active debriefs for the more significant disruptive 

events. There is a takeaway to the business representatives 

to consider their processes and determine what changes are 

required to ensure that our processes are enhanced to 

withstand future disruptions. This is done to varying 

degrees, depending on the maturity of the areas of the 

business. If changes are not implemented to address the 

vulnerabilities then the benefits will not be felt. 

 The ability to adjust and adapt is paramount. 

  Continuous improvement and adaptability is a must. 
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Appendix I – E-mail sent to participants requiring their participation in round 2  

  

Thank you for all your responses and comments on the 1st round of the survey.   

 Based on the group's results from the 1st round we have modified the cultural attributes and 

their descriptions, and we would like to capture your views on the changes we made.  I am 

sending below the link to the 2nd Survey Round which contains the modified attributes: 

  

https://cranfielduniversity.eu.qualtrics.com/jfe/form/SV_0ugYeZogo0O3fQG?Q_DL=gI3Er

OKLDNMmnuO_0ugYeZogo0O3fQG_MLRP_ekDsT0L52gWcA0S&Q_CHL=gl 

  

Please note that based on the quantitative results, the attributes "Inclusiveness" and 

"Joyfulness" did not manage to reach the cut off criteria of 80% consensus on their 

suitability in relation to organisational resilience, therefore they were removed from the 

framework. In addition, we attempted to reflect your comments wherever possible to refine 

the remaining attributes' description. 

  

Could you please conduct this modified survey by clicking on the link above? 

  

If you do not understand any of the questions or if you are unsure about anything, please do 

not hesitate to get in touch! 

 Many thanks again, 

  

Eduarda 

https://urldefense.proofpoint.com/v2/url?u=https-3A__cranfielduniversity.eu.qualtrics.com_jfe_form_SV-5F0ugYeZogo0O3fQG-3FQ-5FDL-3DgI3ErOKLDNMmnuO-5F0ugYeZogo0O3fQG-5FMLRP-5FekDsT0L52gWcA0S-26Q-5FCHL-3Dgl&d=DwMFAw&c=KveGjKEXiH4bMFgGs-LRbCbewnnyGW6-rJ0JK7ViA_E&r=o5DL5iXTwUaRgCyvXjIwXTIjjq_Et1FiHFJkh_F7Ma4&m=d1J9NkTDiMfg7L955icnniCrP3YadQAVJADx40SESO8&s=OrE29Kh23IQs6JTS0_d58TMoTk-soRbzpDRblo7GePA&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__cranfielduniversity.eu.qualtrics.com_jfe_form_SV-5F0ugYeZogo0O3fQG-3FQ-5FDL-3DgI3ErOKLDNMmnuO-5F0ugYeZogo0O3fQG-5FMLRP-5FekDsT0L52gWcA0S-26Q-5FCHL-3Dgl&d=DwMFAw&c=KveGjKEXiH4bMFgGs-LRbCbewnnyGW6-rJ0JK7ViA_E&r=o5DL5iXTwUaRgCyvXjIwXTIjjq_Et1FiHFJkh_F7Ma4&m=d1J9NkTDiMfg7L955icnniCrP3YadQAVJADx40SESO8&s=OrE29Kh23IQs6JTS0_d58TMoTk-soRbzpDRblo7GePA&e=
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Appendix J – Evidence table and mind map relating to themes from chapter 2.  

Table J-1: Evidence table illustrating the themes, sub-themes, participants’ quotes and the 

number of respondents whose transcript contains in the respective sub-theme. 

Theme Sub-theme Example quotes n 

Narrow 

understanding 

of resilience. 

Perception of resilience 

as robustness. 

"To me, ‘resilience’ means being able to withstand, in 

terms of climate change, being able to withstand both 

these chronic stressors and also the acute stressors 

that will arise'"(RI17). 

5 

Perception of resilience 

as risk management. 

"Well, I tend to talk about things more in terms of risk. 

I believe resilience is very closely related to that" 

(RI16). 

8 

Confusion of what 

resilience is. 

"In terms of the term ‘resilience’, I think there can be 

confusion now between what's the difference between 

resilience versus sustainability? There are all these 

terms that get thrown around" (RI17).  

4 

Perception of resilience 

as rapidity. 

"I think enterprise resilience, it’s the same as 

enterprise risk management, and it means that the risk 

that you report on reflects activities right across the 

business" (RI08). 

1 

 

 

 

 

 

Fatigue factor around 

resilience. 

"[…]  there is a little bit of a fatigue factor I would 

say, going on, in the industry at the moment, because 

of the number of conversations we are having in the 

resiliency space" (RI11). 

2 
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Justifying and 

sustaining 

resilience Reactive behaviour. 

"“[…] you are functioning on a daily basis in a 

reactive mode. […]  I think a lot of people, they have a 

lot on their plate, so it's like how much additional 

capacity do they really have, realistically, to be 

engaged in longer-term efforts?” (RI17). 

7 

Justifying resilience 

measures based on 

hypothetical scenarios is 

a challenge. 

 "I think if it’s not an immediate threat it’s hard to 

raise that importance level of projects such as that" 

(RI10). 

5 

Justifying resilience is 

easier during and after a 

disaster event. 

"Nothing speaks to people more than an extreme 

weather event. That really sharpens the mind" (RI02). 
5 

Constrained 

environment for 

innovation. 

Uncertainties and scarce 

resources hinder 

experimentation. 

"[We] want to be – accountable for every penny we 

spend, it’s led to a culture of, kind of… It’s fairly risk 

averse, right? We tend to do things that are tried and 

true" (RI06).  

7 

Reluctance to change by 

personnel. 

"I think one of my struggles is to get… to shift my 

internal culture to resilience. People will hear it and 

hear me talk about it and then just go back to doing 

things the same way that they've done it. So I think 

what needs to happen is taking a proactive versus a 

reactive approach" (RI05). 

7 

Resilience and 

resources. 

Lack of financial 

resources. 

You’ll get barriers like a lack of resources. “We can't 

afford to do this.” Resilience is just adding the extra 

costs' (RI01).  

14 

Lack of organisational 

resources.  

"I think it’s usually just a resource issue, that someone 

is just not assigned that or given the resources needed 

to do that" (RI16). 

6 

Resilience not seen as a 

basic necessity. 

"I would say that resilience is another level. Then you 

are focusing on the future, then you would like to 

increase those aspects that are not essential, 

necessarily, for your everyday life as an enterprise. 

Now, for us, it’s too urgent, the everyday problems" 

(RI18).  

5 
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Silos and 

conflicting 

priorities. 

Recognition of silos. 

"I guess it’s the old question of silos. That word really, 

really summarises. People really are focused in. […]" 

(RI13). 

9 

Physical structures. 

"I mean, firstly, I think large organisations almost 

inevitably tend to end up operating in quite a siloed 

manner at times. So, there has to be some way of 

linking those discussions around enterprise resilience 

right the way across an organisation to kind of truly 

get that integrated approach to resilience" (RI03). 

5 

Technical background. 
“There is not a cross fertilisation across functions and 

there needs to be, absolutely needs to be” (RI07). 
6 

Hierarchical levels. 

I also see this a lot amongst the upper management 

level of the company. We need resources and the 

company says: "that is not a priority right now, our 

priority is something else. I won’t spend this budget in 

this region because it is too small, let’s allocate this 

budget somewhere else more profitable." This 

difference is what hinders our work a bit in this sense, 

from our operational perspective' (RI15).   

4 

Uncertainty on 

leadership buy-

in. 

Leadership. 

"Our charter for the board of directors says that they 

have oversight over risk, but they don’t actually name 

resilience in the board charter" (RI08) 

5 

Political influence. 

"Then political changes. As I said, we have 

shareholders, those are public bodies, and public 

bodies tend to get elected once in a while. Also, […] 

there has been a more populist movement coming up. 

That’s one side of the coin" (RI20).   

7 

Organisational structures. 

"Typically, I guess, people get tasked with their own 

unique set of tasks and programme goals, but it’s 

unusual that there’s another group that’s tasked with 

looking at all sectors of the department or utility" 

(RI16). 

8 
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Lack of 

understanding 

on how to 

embed a culture 

of 

organisational 

resilience. 

Need to recreate the 

organisational culture. 

"My culture has to change. It's always going to be a 

continual journey but if we just stand still, we'll be 

behind the times within a week. It's the whole thing 

about change. I know change is difficult for a lot of 

people but they need to understand why change and 

why we need change and what our goals are" (RI07). 

7 

Leadership.  

“[…] we’ve been working with since we had a new 

general manager come in. […] It’s a spirited workplace 

culture. […] It’s about fostering pride in your 

workplace. It’s inclusion and it is […] respect, 

innovation, and then trust” (RI06). 

9 

Policies and structures.  

"As well as the culture, you also, obviously, need the 

underpinning strategies, processes and procedures 

that make sure that that culture flows from whoever's 

starting it at the top, all the way through down into the 

business, down into day-to-day operations. Then 

you've got to make sure you've got the right structures, 

processes, policies and procedures in place, as well, to 

make that happen" (RI02). 

2 

Post crisis. 

"[…] last year for us was a very, very dry year and we 

went through a period where we were most certainly in 

a drought, and the water resources available to us 

were a lot lower than they would be in typical years. 

And, actually, what that did was kind of force different 

parts of the organisation together, and to work 

together in a way that probably they hadn’t done since 

our last major drought in the mid-1990s" (RI03) 

2 

Empowerment. 

"So there has to be an open and transparent culture in 

which you can discuss about mishaps, but you can also 

discuss about the results that you promise to deliver. 

The company culture and the company openness is the 

important factor in resilience in terms of employees 

[...]" (RI20).  

6 

Trust. 
 "One has to be able to trust its employees, obviously, 

and one must have the trust of its employees" (RI20). 
5 
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Sense of pride. 

"We want our employees to feel proud of where they 

work, right? When you have that – that pride and that 

kind of ‘stick-to-it-ness’, and, when we go through 

times of crisis, that people really band together – it just 

is phenomenal how much, I don’t know, I guess pride 

and culture it builds, right?" (RI06). 

2 

Integration and 

collaboration. 

"We talk about corporate risk. It's improving but there 

is more to do. A lot of it is about culture and 

integration and people behaviour" (RI07). 

8 

 

 

Figure J-1: Example of the thematic mind-map to evidence the hierarchical order of 

codes, sub-themes, and theme. 

 

 


