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Abstract
This paper reports preliminary findings from an ongoing research project investigating whether, and in what ways, organizational learning in civil nuclear decommissioning in the UK is insular or not. The case of learning in civil nuclear decommissioning is a unique case for exploring organisational learning dynamics because of the importance attached to safety and security in this sector, and the public service and regulatory context of the sector. Research so far has involved semantic network analysis of selected publicly available Nuclear Decommissioning Authority (NDA) documents, participant observation in an academic and industry forum, and preliminary fieldwork, surveys and interviews. The findings provide some potential evidence of insularity within the sector, and raises questions for our further research.

Introduction
The role and importance of organisational learning for organisational survival, efficiency, adaptation, improvement, performance or effectiveness, has been debated, contested and analysed by academics since at least Cyert and March’s (1963) behavioural theory of the firm, with its focus on organisational learning and organisational routines. Practitioners, too, have given regular attention and intention to understanding and improving organisational learning. As an example of this practitioner interest, the research project which informs this developmental paper was initiated by the Nuclear Decommissioning Authority (NDA) in order to understand whether, and if so in what ways, the NDA group suffers from insularity in relation to its organisational learning and development dynamics.
In order to introduce the research study and the discussion of our preliminary findings we briefly discuss the concept of organisational learning and the different ways in which it has been conceptualised and researched, as well as reviewing discussions on organisational learning in the public sector, and in particular in the nuclear sector. Following this we present a brief overview of the dynamics of the field of UK nuclear decommissioning, before outlining how we approached researching learning dynamics in the NDA group. We then present some of our preliminary findings from our semantic network analysis of selected publicly available Nuclear Decommissioning Authority (NDA) documents, participant observation in an NDA academic and industry forum, and preliminary fieldwork and interviews. This provides some potential evidence of insularity within the sector, and raises questions for our further research

The conceptualisation of organisational learning
A variety of authors have pointed to the different conceptualisations of organisational learning in the extant literature, and the variety of different perspectives which inform these conceptualisations (Chiva & Alegre, 2005; Easterby-Smith & Lyles, 2011; Elkjaer, 2004). For the sake of brevity, we consolidate these varied discussions into four overarching conceptualisations and perspectives – the economic evolution view, the Carnegie school; the social participation view; and the practices and networks view.
The economic evolution view draws from evolutionary economics and views organisational learning as a process by which the organisational routines of a firm changes over time, with mechanisms of variation, selection and retention of these changes in interaction with the organisational environment leading to firms surviving or declining. As Teece put it, in the economic evolution view “the primary [organisational] activities are building and exploiting knowledge assets, using organizational ‘routines.’ … organizational learning, in the form of processing information and solving problems, leads to new knowledge and improved routines. As routines evolve, each firm generates a unique trajectory. Some firms are better at learning, and some firms learn the wrong lessons and eventually fail” (2022: 2). Organisational routines are seen to be variously operational, generic (management or governance-based), and search-oriented (or ‘dynamic’).  This view has had a significant influence on theories of the resource-based view of the firm, the knowledge-based view of the firm, and the field of dynamic capabilities (Teece, 2023). As suggested by the term of economics, this view focuses very much on learning from the perspective of economic survival.
Drawing inspiration from the behavioural theory of the firm, the Carnegie school of organisational learning has influenced and inspired a wide variety of research on organisational learning (Argote, 2011; Argote, Lee, & Park, 2021; Argote & Miron-Spektor, 2011; Crossan & Berdrow, 2003; Crossan, Lane, & White, 1999; Crossan, Maurer, & White, 2011; Cyert & March, 1963; Levitt & March, 1988; March, 1988, 1991; Rerup & Salvato, 2012; Salvato & Rerup, 2011). While there are of course differences in focus and interest amongst those influenced by the Carnegie school, in general they view organisational learning “as learning that is socially organised and which affects the development or change of the behavioural paradigm by which the organisation operates” (Holmqvist, 2003). While the Carnegie school views learning as necessarily individually-located, organisational learning is the type of learning of individuals in which they act on behalf of the organisation and which expresses the ‘organisational code’ (March, 1991) which is developed through their organisational experience (Holmqvist, 2003). The Carnegie school views organisational learning as thus reflecting both cybernetic processes of learning related to organisational survival, but also social learning processes of mutual adaptation of behaviour and cognition.
In contrast to the focus on behaviourally-shaped cognition within the Carnegie school, the wide variety of authors that view organisational learning as being a process of social participation, stress the communities that enable and frame intersubjective processes of learning (Brandi & Elkjaer, 2011; Elkjaer & Brandi, 2014; Fuller, Hodkinson, Hodkinson, & Unwin, 2005; Lave & Wenger, 1990; Wenger, 2000). Again, this perspective has many nuances and variations within it, but this perspective shares a stress on the importance of membership and affiliation to groups or communities such as professionals or organisational units for being the locus and catalyst for learning and commitment. It stresses the social character of learning much more than economic concerns.
The practice and network perspective, in some ways both extends and subverts the social participation perspective by putting the focus on the practices which constitute groups or communities rather than on the groups or communities which the social participation perspective highlights (Gherardi, 2000, 2001, 2011, 2016; Nicolini, 2011; Nicolini, Gherardi, & Yanow, 2003; Nicolini & Korica, 2021). The focus on social practices is also informed by Actor Network Theory and its inclusion of material objects as actants that may be incorporated into networks which are mobilised by practices. The social character of learning is thus modified to stress the material and physical and embodied parameters, shaping and dynamics of learning as being distributed across different types of actant-networks.
These different perspectives on organisational learning thus alternately highlight the economic, the cognitive-behavioural, the social, and the socio-material relations which variously influence and characterise organisational learning. Potential barriers to organisational learning from across these perspectives include features that limit encounter with, and attention to, organisational effects, such as ingrained habits, cultures of compliance, or modes of rationalisation and normalisation. Further potential barriers involve features that mitigate against internal and external dialogue and reflection, such as social, cultural, and organisational distances, and one-way information flows (Bartsch, Ebers, & Maurer, 2013; Jemine, Dubois, & Pichault, 2020; Sannino & Engeström, 2017; Termeer, Dewulf, & Biesbroek, 2017).

Organisational learning in the public sector
Rashman, Withers and Hartley (2009) argue that much of the theorisation and research on the concept of organisational learning is predicated on, or situated in, the private sector. They note that many of the contextual factors that characterise the public sector – their formal if sometimes distant control and governance by political bodies and their intermediaries; the role of policy and regulatory frameworks in setting parameters for and conditions on their activities, modes of operation and social effects; the significant role of professionals and professional associations in their organisation and constitution; the varying types of accountability and scrutiny to which they are subjected; the competing claims on their resources and attention by users, and other stakeholders; and the potential for externally-generated expansion in their roles and remits – each add complexity and variation on how the organizational learning of individual public sector organisations is manifested. 
Moreover, individual public sector organisations are embedded in different public sectors or fields, and these public sector fields have been subjected to different ‘field designs’ for promoting learning or improvement in public service systems – top-down modes of bureaucratic control such as performance management, assessment, inspection and audit; competition-provoked innovation or enterprise; and lateral collaboration or joint initiatives such as partnerships (Hartley, Sorensen, & Torfing, 2013; Rashman et al., 2009). Needless to say, these ‘field designs’ are ‘ideal-types’ and these design types often overlay and interact with each other in multiple ways in different public sectors (and are configured differently historically and within and across different jurisdictions).

Organisational learning in the civil nuclear sector
As well as understanding the academic traditions on organisational learning, and on how organisational learning is shaped by the public sector context, it is also important to trace the extant research on organisational learning in the civil nuclear sector. Discussions of organisational learning in the civil nuclear sector have so far focussed on the overriding concern of safety. Nuclear power plants in the US were some of the initial types of organisations typified as ‘high-reliability organisations’ – organisations in which the potential dangers attached to operational failures leading to significant human or organisational loss provided a motivation for organisational systems and processes that minimised or prevented such failures (for example, airlines were another focus of this research) (La Porte, 1996). A particular case study of one US nuclear power plant suggested that at least the studied organisation provided evidence that some regulated organisations take on the ethos of safety compliance in such a pro-active manner that it questioned the assumption of much principal-agent theory that regulated agencies operated at odds to regulators. 
In contrast, a nuclear power plant failure in the US also provided the inspiration for Perrow’s classic argument about the prevalence of ‘normal’ or ‘system’ accidents. This argument focuses on the systemic dangers of technological risk in sectors with the potential to create catastrophes (Perrow, 1999, 2004). According to Perrow, high risk technological systems that have high ‘interactive complexity’ (that is they interact in numerous ways) and are ‘tightly coupled’ (that is they are often interdependent) are likely to generate accidents – that is, they are prone to have accidents because the system dynamics create the likelihood of collapse when unforeseen (and unforeseeable) deviances take place since their interdependencies accelerate the disruption to the system before people have even begun to see or understand what is taking place, and the safety systems designed to stop this are often part of the reason why the accident takes place. 
Perhaps unsurprisingly, the focus on safety in nuclear power plants has also been a focus in the UK and Europe (Wahlström et al., 2005; Wahlstrom, Wilpert, Cox, Sola, & Rollenhagen, 2002). Studies in the UK in particular have focused on the facilitators and hindrances to developing a safety learning culture in power plants, and note that both facilitators and hindrances are seen to exist in the organisational dimensions of formal systems and practices; organisational climate and culture; and objectives, priorities and resources, as well as in individual attitudes towards safety and learning (Jones & Cox, 2005), and trust has been argued as being crucial to enable such organizations to be able to learn (Cox, Jones, & Collinson, 2006).
Having reviewed the three relevant academic areas of organisational learning, organisational learning in the public sector, and organisational learning in the civil nuclear field, we outline the current field dynamics of the UK civil nuclear decommissioning field as the context for the research.

The dynamics of the UK civil nuclear decommissioning field
Many commentators note that dealing with nuclear waste was not given full attention in the development of the early civil nuclear industry (Hirose & McCauley, 2022), and the UK nuclear decommissioning sector now has to deal with what is somewhat guardedly referred to as its ‘nuclear legacy’ (Foster, Park, Lee, & Seo, 2021). The Nuclear Decommissioning Authority (NDA) was set up by the UK government in 2005. Initially operating as a ‘Parent Body Organisation’ since 2016 it has progressively taken on direct ownership of linked organisations such as Sellafield, Magnox and other sites as part of the NDA group when they move to decommissioning status. The NDA has also been subject to government and Audit Office reviews, in particular over the contracting of decommissioning processes at Sellafield, for which it received significant criticism. 
The changes in the UK nuclear decommissioning field indicate a move away from the ‘field design’ of market competition, and more towards a combination of top-down bureaucratic control and lateral collaboration within the NDA group.

Researching learning dynamics in the NDA group 
This research seeks to understand the dynamics of organisational learning within and across the NDA group and its organisational and social environment. The rationale for the research is to develop a greater understanding of the current organisational learning enablers and disablers within the NDA group and its environment in order to inform potential future organisational activity in this area. The research is thus deliberately broad and exploratory in design. The research rationale will be achieved via four strands of empirical research (1) observing and inquiring into the daily sayings, doings, relations, and perceptions of organizational members in two selected sites in order to gain a rich picture of the organizational culture, supplemented with interviews with other internal members, targeted surveys, and focus groups; (2) conducting interviews with sets of professional groupings across member organisations of the NDA group, and with external stakeholders to develop a broader understanding of the factors affecting thinking, learning, and action in the UK Civil Nuclear sector; (3) comparing the learning and communication practices of other UK-based infrastructural industries/sectors with data also collected via individual interviews; (4) discourse and semantic network analysis of NDA group documents.
Research so far has involved semantic network analysis of selected publicly available Nuclear Decommissioning Authority (NDA) documents, participant observation in, and surveys at, an academic and industry forum, and preliminary fieldwork and interviews.

Preliminary findings and exploratory questions
The documentary analyses indicate a focus on regulatory bodies and other organisations within the NDA group, with only a small number of mentions of non-NDA or regulatory bodies or organisations.
A significant experience of the research team has been the time required to achieve security clearance, and the observation of how this limits and slows down interaction with non-nuclear people and organisations.
The 2024 NDA academic and industry research forum showcased some of the organization’s efforts to stimulate cross-sector learning. Hosted by the NDA, the conference attracted over a hundred participants, including NDA group employees, external partners, academics, and research students. The plenary sessions were designed to foster dialogue among industry professionals and various stakeholders to efficiently develop and transfer knowledge. Despite these efforts, the conference revealed some significant shortcomings. A notable observation was the disproportionate representation of researchers and professionals from the STEM fields; the PhD posters presented were overwhelmingly focused on STEM subjects, with only two exceptions in the fields of history and management. This imbalance highlights a potential oversight in the inclusivity and interdisciplinary approach needed for comprehensive organizational learning. Moreover, a notable communication gap within the STEM field itself was identified. An R&D manager from an NDA subsidiary remarked that several projects showcased by PhD students were investigating issues that had already been resolved by the NDA, but remained unknown due to the organization’s inability to publish and circulate its findings, owing to potential security concerns. A survey conducted at the conference also indicated that persistent insular behaviours exist within some parts of the group’s learning. 
Some tentative explorations that are derived from these early findings and the extant literature on organisational learning within the nuclear sector which we hope to address in the ongoing research are 
· whether the low turnover and relative homogeneity of staff in the nuclear sector is a factor in its perceived organisational insularity or inertia; 
· whether an engineering form of knowledge predominates or whether other knowledge forms are demonstrably evident;
· whether regulatory and policy changes dominate organisational attention and practice to the detriment of cumulative and reflective learning;
· the extent and ways in which nuclear security concerns limit knowledge dissemination and contestation
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