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Chapter 1: Introduction
AI and Robotic technologies have become one of the most revolutionary changes in the logistics and warehousing sector in recent years. Amazon one of the leading retailer in the world with 3,000 fulfillment centers and a market leader in warehouse automation, has spread tens of thousands of AI-powered robots around the world in its fulfilment centers, which is in essence changing the way employees do their work, interact with technology, and impact the organisation's results (Delfmann et al., 2021). In 2024, Amazon's workforce is complemented by more than 750,000 robots, leaving questions unanswered about what type and level of human–robot collaboration is possible, and how it will affect employee productivity and organisational performance (McKinsey Global Institute, 2023).
AI-powered robotics in the warehouse space is part of a larger trend of Industry 4.0, which involves the integration of cyber-physical systems, the Internet of Things (IoT), machine learning and sophisticated data analytics (Schwab, 2016). This shift from manual, labour-intensive to semi-autonomous and increasingly autonomous operations can be viewed as a major operational transformation for Amazon, who has introduced robots like Proteus, Sparrow, and the Kiva system to their facilities.From the standpoint of operations, Amazon's robot deployment in their facilities, such as Proteus, Sparrow, and the Kiva system, can be seen as a significant shift from labour-intensive to semi-autonomous and subsequently autonomous workflows (Winick, 2022). An understanding of the impact of these on employee productivity involves not only quantitative measures of output, but also qualitative measures of employee motivation, skill development, task meaningfulness and job satisfaction.
Although there has been increasing research into how automation affects the labour market, the evidence is far from conclusive. Some research focus on the productivity benefits of robots (Acemoglu and Restrepo, 2019), while other studies bring up displacement issues of workers by robots (Ford, 2015) or the psychological effects of working with robots (Huang and Rust, 2021). While the literature offer some insights on the role of AI-powered robotics on both the individual worker and the organisation as a whole, it remains a significant gap to be able to address both areas in one comprehensive framework, especially in the specific sociotechnical environment of large-scale fulfilment operations.
Out of this available literature it clearly shows that there is a lack of empirical knowledge about the impact of AI supported robotic systems on employee productivity and organisational performance in an Amazon warehouse, and how employees experience and perceive the changes. The study is justified because the results will benefit both the theoretical fields of sociotechnical systems theory, the Job Demands-Resources (JD-R) model, and the Technology Acceptance Modeland will be useful for operations managers, policymakers, and HR professionals dealing with the human dimensions of warehouse automation.
[bookmark: _Toc232583995]Chapter 2. Literature Review
[bookmark: _Toc232583996]2.1 Key Definitions
AI-powered robots are autonomous or semi-autonomous robots equipped with AI and machine learning algorithms and sensor systems that can execute tasks that are usually performed by a human workforce (Russell and Norvig, 2021). Employee productivity is the tangible work produced by a worker for a given amount of labour (i.e. quantitative measures) and the quality of the work that is produced (i.e. qualitative measures) (Deci and Ryan, 2000) Organisational performance is considered in a wide sense as the levels of achievement of an Organisation's strategic objectives in terms of financial, operational and human capital (Kaplan and Norton, 1996).
[bookmark: _Toc232583997]2.2 The Problem: AI Robots, Productivity, and the Human Workforce
The introduction of AI-powered robots into Amazon's warehouses has sparked a mixed story in the scholarly world. In favour of automation, the advocates claim that it can boost the productivity or throughput of production processes, decrease the number of errors and increase operational efficiency (Brynjolfsson and McAfee, 2014). According to industry reports, Amazon's own data shows that the use of robot-assisted operations can cut operating costs by up to 20% and boost storage density immensely (Delfmann et al., 2021). The benefits mentioned are due to robots' ability to work without fatigue, perform repetitive tasks with precision, and optimise the management of inventory using real-time AI decision making (Winick, 2022).
However, critical perspectives highlight the increased workload on workers in robotics work. Moore (2019) has found evidence of the practice of 'algorithmic management' in which AI systems track and adjust the pace of human employees in real time, sometimes speeding up their work and thus psychological stress on employees, while also limiting their autonomy. In line with Veen et al. (2020), they documented the circumstances in which outcomes of logistics-related surveillance technologies are high demands versus low control, which is linked with negative wellbeing and diminished intrinsic motivation (Karasek, 1979). Second, Acemoglu and Restrepo (2019) present econometric evidence that, although robots raise productivity of the firm, they can also hurt employment and wages at the industry level, which raises socioeconomic concerns.
The Job Demands-Resources (JD-R) model (Bakker and Demerouti, 2007) provides a valuable theory perspective that can be used to better comprehend the impact of robotic integration on employee productivity. Themodel suggests that high workload, cognitive load, and emotional stress are examples of job demands that can cause burnout, job disengagement, and decreased productivity if they are not matched by sufficient job resources, such as autonomy, support, and skill development. For Amazon, the robots may be adding to some of the demands (speed of work, surveillance) while potentially removing some of the physical dangerous tasks and repetition from the work of its employees, thereby introducing new resources (Chung et al., 2020). 
Another model that sheds light on the factors that influence workers' willingness to embrace or reject robotic technologies is the Technology Acceptance Model (TAM) (Davis, 1989). According to TAM, the perceived usefulness and perceived ease of use are the two key factors that influence technology adoption. Heerink et al. (2010) and Venkatesh et al. (2003) were able to apply TAM to the context of robots, finding that an employee's perception of the robot as a useful tool and/or one that complements their work is the key determinant of whether they adopt collaborative working practices that lead to increased productivity. 
[bookmark: _Toc232583998]2.3 Research Gap
Despite the already voluminous literature examining the impacts of automation and workforce outcomes, there are a number of gaps. First, most empirical studies have looked at either the industry-level labour market impacts of robots (Acemoglu and Restrepo, 2019; Ford, 2015) or the individual employee psychological response to robots (Huang and Rust, 2021). There have been few studies to combine both levels of analysis in a single sociotechnical framework. Second, research conducted specifically for Amazon is restricted, due to the fact that you can only obtain information from the organization once it has been published, such as in a journalistic article or through public financial disclosures or by analysing other people's data. Third, the qualitative, experiential aspect of being with AI robots in warehouse work (the way employees interpret such changes, the effect of such changes on their professional identities, and the role of management in the process of change and automation) has not been studied in depth.

[bookmark: _Toc232583999]Chapter 3. Research Aim, Objectives, and Questions
[bookmark: _Toc232584000]3.1 Research Aim
This research work aims at providing an in-depth examination of the effects of robotic systems enabled by AI on employee productivity and organisational performance in the warehouses of Amazon with a focus on the sociotechnical and experiential aspects of HRC.
[bookmark: _Toc232584001]3.2 Research Objectives
The study aims to achieve the following objectives. 
(i) To research the impact of the use of robots with AI capabilities on employee task performance, workload and wellbeing levels in Amazon warehouses.
(ii) To conduct insightful analysis on the perceptions and attitudes of the employees towards the working of AI robotics, based on the Technology Acceptance Model.
(iii) To explore the mediating role of managerial practices and organisational culture between the relationship between robotic automation and employee productivity.
(iv)To measure the impact of the use of AI-powered robots on the key performance indicators of the organisation, such as efficiency of operations, error rates and employee turnover.
(v) To find practical suggestions for HR and Operations managers on how to optimise the human–robot collaboration in a warehouse.
[bookmark: _Toc232584002]3.3 Research Questions
RQ1: What are the perceptions of the impact of AI enabled robots on the daily work tasks, productivity and wellbeing of Amazon warehouse employees?
Research question 2: How do job demands and resources impact employee productivity in Amazon's fulfilment centres?
RQ3: What is the relationship between AI-enabled robotics and organisational performance and how does it get influenced by managerial practices and organisational culture?
RQ4: How can Amazon implement practical solutions to maximize the synergies between the use of robots and humans?
[bookmark: _Toc232584003]Chapter 4. Methodology
[bookmark: _Toc232584004]4.1 Research Design
The research design that will be deployed in this study is qualitative research design in which the research focuses on the exploration and experience that coincides with the research questions. Qualitative methodology is appropriate because the study looks to explore and understand the lived experiences, perceptions and meaning of Amazon warehouse employees about working alongside AI-enabled robots; a type of information that can only be captured through qualitative methodology (Creswell and Poth, 2018). The interpretivist paradigm that forms the basis for this design recognises that knowledge of human experience is socially constructed and context dependent (Bryman, 2016) which is appropriate for the exploration of the rich interaction between technology, human agency and organisational dynamics.
The main data collection technique is semi-structured interviews, which have the ability to support rich, participant-led stories and enable systematic comparisons between cases (Kvale and Brinkmann, 2015). This approach allows the researcher to explore emerging themes and pursue unanticipated areas of inquiry, especially in a context of empirical data which are not extensively explored.
[bookmark: _Toc232584005]4.2 Sample
Participants in the study will include 20-25 participants from the Amazon fulfilment centres in the United Kingdom who will be purposefully sampled. The purpose of the selection of the participants is to ensure that they have direct and first-hand experience of a robot-integrated warehouse working environment (Patton, 2015). The inclusion criteria are that the participants must be an active or former employee of an Amazon warehouse and have at least six months of experience in a warehouse with robots. The exclusion criteria are managerial level staff (which is addressed separately), agency staff with less than 6 months’ experience and those who have not worked directly with AI-enabled robotic systems. Recruitment will be done via professional networks, linkedin and Amazon employee forums, and initial participant referrals will be used to increase the number of participants through snowball sampling if needed.
[bookmark: _Toc232584006]4.3 Data Collection
Interviews will be semi-structured and will take place in person at a mutually convenient location, over the telephone or by video call (Microsoft Teams or Zoom) as requested by the participants, and will last 20-40 minutes. A guide for interviews will be created and tested with 2 participants before full data collection to test for clarity, relevance, and timeliness. The guide will include discussions on: role of robots in daily tasks and work routines; perceived changes in work pace, autonomy and required skills; attitudes towards AI-enabled robotic systems; experiences of surveillance and performance monitoring; and perceived level of support and management practices. Interviewee consent will be obtained before the audio recording of all interviews, and all will be verbatim transcriptions for analytical fidelity.
[bookmark: _Toc232584007]4.4 Data Analysis
The interview transcripts will be analysed using thematic analysis as outlined by Braun and Clarke (2006). The six phase process is: familiarisation with data; initial coding; searching for themes; reviewing themes; defining and naming themes; and final analysis. NVivo Qualitative Data Management Software will support systematic coding, theme organization and tracing the process. Member checking (returning draft themes to selected participants to be validated), coding decisions reviewed with a research supervisor, an audit trail of analysis documenting the researcher's positionality and potential bias throughout the analysis and reflexive journaling of the researcher's positionality and potential bias throughout the analysis will enhance analytical rigour.
[bookmark: _Toc232584008]4.5 Validity and Trustworthiness
The criteria of trustworthiness proposed by Lincoln and Guba (1985) of thick description and use of verbatim participant quotes, detailed contextual documentation for transferability, systematic and transparent documentation of methodological decisions for dependability, and keeping a reflexive journal and an audit trail for confirmability will be used to establish trustworthiness.
[bookmark: _Toc232584009]Chapter 5. Ethical Considerations
This study's design is based on ethical integrity. In line with the university's ethical protocols and the British Sociological Association's ethical guidelines, ethics approval will be obtained before data collection, at the relevant Institutional Review Board (IRB). All participants will give informed consent in writing, explaining the purpose of the study, participation is voluntary, and participants can discontinue participation at any time without consequences. All research outputs will be written in anonymized fashion, using pseudonyms, and GDPR compliant storage mechanisms such as encrypted digital files and password protected institutional server will be used to ensure confidentiality of participant information. The participant will be advised that they have the right to stop and/or end an interview and might be signposted to the relevant employee support services if emotional distress is caused by workplace surveillance and job insecurity, as discussions of this issue may lead to emotional distress. The risks associated with participation are deemed to be low in comparison to the social and academic benefits of participating in the greater understanding of human-robot collaboration in a warehouse setting.
[bookmark: _Toc232584010]6. Research Timeline (Gantt Chart)
Table 1: Research Timeline : January 2025 to June 2025
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[bookmark: _Toc232584011]Chapter 7. Expected Outcomes and Impact
[bookmark: _Toc232584012]7.1 Academic Contribution
The study will create original qualitative data to explore the lived experiences of warehouse workers with the introduction of AI-powered robots, a gap in research in the field of sociotechnical systems. In theory, results will help to refine the JD-R model in automated work environments and the TAM will be extended to larger, physically demanding organisations. The study is likely to provide at least two peer reviewed journal articles and a working paper appropriate to submission to an operations management and/or organisational behaviour conference.
[bookmark: _Toc232584013]7.2 Practical Contribution
The study will practically yield recommendations that will be applicable to HR managers and operations directors of Amazon and other logistics companies. The recommendations will cover strategies for workforce training and upskilling, strategies for job redesign in order to optimise human–robot complement, employee wellbeing strategies in environments that involve high levels of surveillance, and change management strategies for the implementation of new robotic systems. A short policy brief will be created to be disseminated to relevant stakeholders, including in the logistics and warehouse sectors, with trade unions.
[bookmark: _Toc232584014]8. Limitations
There are a number of limitations that are likely to hamper this research, the purposive sampling of 20 to 25 participants is suitable for the qualitative depth of the study, but reduces the statistical generalisability of the results. This is however tempered by the aims to be achieved in this study, which are interpretive, and by the rich and contextualised description provided to facilitate analytic transferability. Second, self-selection bias can affect results in that volunteers may have extreme views on robotic automation, either positive or negative, which can lead to biased results regarding the views of robotic automation captured. Third, as mentioned, the lack of access to Amazon's operational data by third parties also makes it more difficult to triangulate interview data with Amazon's organisational performance data. Fourth, there is some potential for the focus as a UK-specific dimension to limit transferability to other national regulatory and labour market settings. Fifth, the cross-sectional design only gives a single point in time view of employee experience with the robot, and does not take into account any change over time as the use of robots grows. These constraints will be clearly explained in the final dissertation, and will be continued through the research process.
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