Investigating the future of work in policing: a Qualitative Comparative Analysis (QCA) of police forces in England and Wales

Abstract
This study investigates the paradoxical impacts of artificial intelligence (AI) on public value creation within police forces in England and Wales. Specifically, it addresses two key questions: 1) How are police practices “migrating” to AI and analytics? 2) In what way do these technologies affect public value creation across police forces in England and Wales? By exploring these questions, this research identifies critical gaps in understanding the dual nature of AI's efficiency and inequality. The paper contributes by proposing a comprehensive framework for mindful AI implementation, emphasizing transparency, accountability, and ethical considerations to mitigate negative implications. Through an innovative mixed-methods approach, this study aims to enrich policy discussions and guide the responsible implementation of AI in policing.

Introduction 
[bookmark: _GoBack]The implementation of AI in policing presents a paradox of enhanced efficiency versus potential biases: while AI promises improved performance, it risks reinforcing social inequalities. This study explores how police practices in England and Wales incorporate AI and its effects on public value creation. By addressing significant research gaps, we propose a framework for mindful AI implementation that emphasizes awareness and critical engagement with AI outputs to mitigate biases. Our model focuses on key conditions such as trust in AI, transparency, auditability, controllability, and regulatory adherence. By operationalizing these principles, the study offers a structured and innovative approach to understanding AI's paradoxical effects. The contributions include identifying research gaps, developing a generalizable framework, providing actionable insights for responsible AI use in policing, and enhancing policy discussions around AI integration in the criminal justice system.

Literature review
AI encompasses a broad set of digital technologies capable of replicating human thinking, learning, and problem-solving capabilities to enhance performance (Wirtz et al., 2019, p. 599). Mikalef and Gupta (2021, p. 3) define AI as “the ability of a system to identify, interpret, make inferences, and learn from data to achieve predetermined organizational and societal goals”. 
While these capabilities are promising, the issue of algorithmic bias remains critical. Algorithmic bias occurs when AI outputs benefit or disadvantage certain groups unjustifiably (Kordzadeh & Ghasemaghaei, 2022, p. 388). This bias has sparked an ongoing debate about the need to regulate AI to minimize its negative consequences (Mikalef et al., 2022). Some scholars argue that regulation may undermine trust in AI (e.g., Vanneste & Puranam, 2024), while others support regulatory measures (e.g., Mikalef et al., 2022). Accordingly, Mikalef et al. (2022, p. 259) propose a set of principles for responsible AI, including: fairness; transparency; accountability; robustness and safety; data governance; laws and regulations; human oversight; societal and environmental well-being. These principles aim to guide the design, implementation, and maintenance of AI systems to increase fairness, reduce bias (Kordzadeh & Ghasemaghaei, 2022; Marjanovic et al., 2022), and enhance transparency (Giermindl et al., 2022).
Significant gaps remain in understanding how these principles can be operationalized within specific contexts like policing, where AI's opaque decision-making processes often lack transparency and accountability (Kazim et al., 2020; Dempsey et al., 2023). For example, Kazim et al. (2020) found that a lack of transparency in machine learning methods used in policing leads to accountability challenges. Moreover, Dempsey et al. (2023) highlight that data-driven models may be biased and lack transparency, potentially targeting underrepresented populations and infringing on civil rights. They advocate for responsible AI design that considers community relationships and ethical police practices. While limited scholarly attention has been given to this issue, AI use in policing is set to expand due to growing data volumes, proactive crime strategies, and increased technological dependence. This growth underscores the urgent need for ethical and transparent AI implementation to balance benefits with fairness and accountability. This study addresses these research gaps by proposing a comprehensive framework for mindful AI implementation in policing.
Research Model
AI and Analytics produce paradoxical effects. On the one hand, they enhance police forces' accuracy and effectiveness; for instance, PredPol predicts crime based on type, location, and time, potentially reducing crime rates. However, if trained with biased data, AI can replicate and reinforce social biases (Kordzadeh & Ghasemaghaei, 2022, p. 390). To assuage these effects, users need to engage with AI mindfully (Lichtner et al., 2023). This study proposes a research model informed by existing literature (e.g., Kordzadeh & Ghasemaghaei, 2022, see Figure 1), emphasizing mindful AI implementation.
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This research model highlights three core features of configurational methods (Park & Mithas, 2020): conjunctural causality, where conditions act together within a socio-technical system; equifinality, suggesting multiple configurations can lead to the desired outcome; and asymmetric causality, where configurations leading to mindful AI implementation differ from those leading to non-mindful implementation (Fiss, 2011).[footnoteRef:2] [2:  Please note that we conceive of implementation as a stage prior to AI adoption and use. Chief Digital Officers (CDOs) should negotiate the implementation of AI first and foremostly with software vendors and then users (e.g., police officers) may start adopting and using AI accordingly.] 

Mindfulness is here defined as “an overarching mental mindset driven by individual awareness of the context, and openness to, value-adding applications of Information Technology (IT)” (Thatcher et al., 2018, p. 832). Algorithmic mindfulness is a dynamic trait evident when working with AI & Analytics, involving users focusing on the present, paying attention to detail, and investigating algorithmic features and failures. Mindful users are more likely to detect biases and react by rejecting the advice generated by the system (Kordzadeh & Ghasemaghaei, 2022).
Key conditions leading to mindful AI implementation in policing include the propensity to trust AI & Analytics, which shapes perceptions about algorithmic bias (Gulati et al., 2019; Kordzadeh & Ghasemaghaei, 2022); AI transparency, auditability, and controllability, enhancing the re-traceability of the mechanisms connecting algorithmic inputs and outputs (Babuta & Oswald, 2020); and AI laws, regulations, and policies, fostering a mindful approach and encouraging fair behavioral responses (Holzinger et al., 2020).
Despite the growing implementation of AI in policing, significant gaps remain in understanding how to operationalize responsible AI principles effectively. This model provides a structured approach to understanding and implementing mindful AI in policing, addressing these gaps and demonstrating the significance of this study in filling a critical void in the literature on ethical and transparent AI use. Additionally, the study's insights are crucial for enhancing policy discussions and guiding practical applications in the integration of AI within the criminal justice system.
Methodology
This study employs a sequential, multi-methods case study design with a focus on Qualitative Comparative Analysis (QCA) techniques to investigate the integration of AI in policing and its impact on public value creation. Both qualitative and quantitative strategies are used to gather comprehensive data. Qualitative data is collected through semi-structured interviews with police officers in England and Wales. These interviews delve into participants' perspectives, experiences, and insights regarding AI and analytics in policing, employing abductive coding techniques for thorough qualitative analysis. Quantitative data is subsequently gathered via surveys distributed to all 43 police forces in England and Wales, collecting information on perceptions, attitudes, and practices related to AI implementation. QCA methods are applied to analyse the survey data, identifying combinations of causal conditions leading to specific outcomes. QCA has been increasingly used in public policy analysis, but rarely with the purpose of exploring controversial practices in policing (Boyd et al, 2023; Godé and Brion, 2024). This study aims to fill that gap by systematically exploring the complex interplay of factors influencing AI's role in policing, offering a novel methodological approach to understanding its broader implications.
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Figure 1: The research model (adapted from Kordzadeh & Ghasemaghaei, 2022 and
Park & Mithas, 2020)




