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1. Identification of the Business Problem

Logistics and warehousing are facing rapid transformation as customers expect faster fulfilment cycles, higher order accuracy and reduced costs. DHL is one of the major global logistics providers, operating large-scale distribution centres across the UK such as the DHL Birmingham site that is key to regional fulfilment and last-mile distribution. A key business challenge confronting DHL Birmingham is improving operational excellence given growing order volumes, labour shortages, rising operational costs and pressure to meet tight deadlines (Rushton, Croucher and Baker, 2022; Christopher, 2016).
Fully manual warehousing operations can suffer from slow picking speeds, high error levels, worker fatigue, and variable output rates. To achieve higher levels of speed, accuracy, and throughput, the logistics sector has implemented automation technologies like Autonomous Mobile Robots (AMRs), Automated Guided Vehicles (AGVs), automated picking systems, and conveyor systems (Richards, 2020; Waller and Fawcett, 2014). Unfortunately, these heavy investments in automation do not always pay dividends and performance levels of organisations lag behind benchmark levels due to various issues such as implementation challenges, integration with legacy systems, and employee scepticism of technology (Ivanov, Tsipoulanidis and Schönberger, 2019; Vial, 2019).
DHL Birmingham faces both opportunities and risks with the addition of automation technologies. While automation increases productivity and reduces costs, poor uptake, lack of staff training, and disruption of workflow may counteract performance gains (Bowersox, Closs and Cooper, 2019). It follows that it is vital to ascertain how warehouse automation actually impacts operational efficiency if the strategic investment is to lead to improved performance and long-term viability.
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Research aim:
The underlying aim of this research is to know if and the extent that these technologies of warehouse automation (AMRs/AGVs, automated picking and couriers’ systems) assist DHL Birmingham’s operation in terms of productivity, accuracy, cost efficiency and employee experience or whether they pay back (Richards, 2020; Ivanov, Tsipoulanidis and Schönberger, 2019).

Research Objectives:
(1) To assess the impact of AMRs/AGVs, automated picking, and conveyor systems on productivity, order accuracy, and throughput at DHL Birmingham (Christopher, 2016; Bowersox, Closs and Cooper, 2019).
(2) To investigate employee views on warehouse automation and its effect on workload, job satisfaction and operational effectiveness (Vial, 2019; Waller and Fawcett, 2014). 
(3) To Explore operational challenges and enablers impacting warehouse automation implementation at DHL Birmingham (Rushton, Croucher and Baker, 2022; Ivanov et al., 2019).

Research Questions:
(1) To what extent has warehouse automation improved operational efficiency (e.g., picking speed, error reduction, and throughput) at DHL Birmingham? 
(2) How do employees perceive the impact of automation technologies on their roles, productivity, and job satisfaction?
(3) What organisational and technological factors influence the successful integration of AMRs/AGVs, automated picking, and conveyor systems at DHL Birmingham?
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Warehouse automation has become a key legislator in logistics and supply chain strategies, enforced by growing demand for speed, accuracy and cost efficiency of distribution operations. Scholars say that technologies like Autonomous Mobile Robots (AMRs), Automated Guided Vehicles (AGVs), automatic picking, conveyor systems, are an enabler for operational excellence and competitiveness on logistically intensive organisations (Christopher, 2016; Richards, 2020). This kind of technologies are framed as part of more wide digital transformation and Industry 4.0 agendas, which focus on the integration of cyber-physical systems, data analytics and automation for process efficiency, responsiveness and improved control of physical processes (Vial, 2019; Ivanov, Tsipoulanidis and Schönberger, 2019).
Performance improvements. From an operational performance perspective, automation is typically associated with more productive, error-free and faster operations. Bowersox, Closs and Cooper (2019) suggest that automated material handling equipment is less variable than manual labour and offers the potential for a more predictable process. Rushton, Croucher and Baker (2022) suggest that AMRs picking items and replenishing stocks along a conveyor make picking faster and reduce errors arising from tired workers moving too far for a pick. And while quantitative performance improvements are often found in case studies of industry implementations, the literature is wary of the claim that automating warehouse work automatically reduces costs, with Richards (2020) and Christopher (2016) suggesting that efficiency is achievable only through careful integration and redesign of operations.
The Technology-Organisation-Environment (TOE) framework for explaining adoption and performance outcomes provides useful insights into the drivers of warehouse automation. Under the technological context, examples include system compatibility, reliability, and performance; in the organisational context, workforce skills, leadership support, and culture; while environmental factors include competitive pressures and customer demands (Tornatzky and Fleischer, 1990; Vial, 2019). 
Waller and Fawcett (2014) contend that firms, as a result, over-focus on technological capability to the detriment of organisational readiness and can thus struggle to realise the full value of automation investments; this is of particular concern in large logistics operations such as home delivery services, where legacy systems and rigid workflows can act as a bottleneck in new technology adaptation (Ivanov et al., 2019).
The human context of automation is a consistent theme in writing. While automation is often framed as being about less dependence on people, and reduced operations costs, others write that it’s acceptance and skills development that are key.
Goleman (2018) points out that emotional intelligence and change leadership is valuable for employees dealing with technology driven change of work. In warehouses, employees may resist automation due to issues like fears of losing a job, more surveillance, or simply not understanding the automated equipment (Bowersox et al. 2019). Richards (2020) mentions that inconsistency in employee preparation or poorly redesigned workflows can create a drag on operations initially, and therefore technology adoption is no guarantee of immediate efficiency improvements.
Another area of contention in the literature relates to the strategic vs. the operational perspective on automation. Christopher (2016) views automation as a strategic facilitator to achieve agile + responsive supply chains that are better positioned to cope with more volatile customer demand. However, Ivanov et al. (2019) warn that automation will “decrease” system flexibility when dependent on providing an increasingly static, rigid technological infrastructure. The conflicting of the efficiency versus adaptability trade-off could be significant for fast changing logistics service environments characterised by demand variability and disruption. For DHL Birmingham, within a fulfilment environment of quickfire changes, does automation ‘heighten’ or stifle operational resilience?”.
A further theoretical perspective for assessing automation is that of operational excellence (Slack, Brandon-Jones and Johnston, 2019). High performing operations such as Amazon combine low-cost provision with a high level of quality, speed, dependability and flexibility. Automation tends to change the speed and dependability of an operation however its relationship with flexibility is less clear. 
AMRs offer more in the way of flexibility than fixed conveyor systems, however automated picking technologies may limit the extent of variation best suited to the process, if configured poorly (Richards, 2020). Not all automation technologies achieve a favourable impact on operational performance, and their effectiveness depends on their alignment with operational strategy (Slack et al., 2019).
Building on this perspective, automation represents something of an “organisational” rather than mere “technological” change, and this work implies a parallel with the likes of Kotter (2012) change management models, which highlighted the important role of leaders who manage the transition with respective stakeholders and employees as well as having a clear, shared organisational vision. 
It has been empirically shown that firms who treat automation straightforwardly as a technology upgrade without then reflecting it in an organisational transformation are unlikely to gain sustained performance improvements from automation (Waller and Fawcett, 2014; Ivanov et al., 2019), when assessing impact, it is also necessary to not just focus on technical outcomes but also organisational processes and employee perspectives.
However, despite the volume of material published on automation advantages, there are some gaps. First, much existing material consists of industry reports and conceptual discussions rather than empirical studies within specific organisations (for example, Richards, 2020; Rushton et al., 2022). 
Second, although productivity and cost efficiency often feature in discussions, fewer studies specifically explore employee experiences and organisational learning outcomes associated with automation (Goleman, 2018; Vial, 2019). Third, there is limited empirical research in the UK focussing on large UK hubs in logistics, particularly at the site-specific level such as DHL Birmingham.
Moreover, existing research tends to study automation technologies in silos rather than understanding their effects in concert in a holistic automated warehousing system. Automated mobile robots (AMRs) for example are frequently studied in isolation from automated picking or conveyor systems, whereas AMR, picking and conveyor systems are very often deployed in conjunction with each other (Bowersox et al., 2019; Richards, 2020). This prevents understanding of interaction between technologies, e.g. workflow jams which may occur when different systems with different rhythmics or coordinate automatically handled items with items requiring manual handling.
This proposed study seeks to bridge these research gaps by empirically investigating the conjoint impact of multiple warehouse automation technologies on operational efficiency at DHL Birmingham, while also capturing employee perceptions and organisational factors impacting technology adoption. By taking a mixed-methods approach, the research draws not only on purely technical evaluations, but also on the context-specific evaluations called for by the literature as well as integrating human-centred evaluations of the technology’s impact on the organisation (Vial, 2019; Waller and Fawcett, 2014).
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This study uses a mixed-methods research design to evaluate the impact of automation on operational efficiency at DHL Birmingham site. A mixed-methods approach was necessary as it allows for quantitative measures of performance to be brought together with qualitative insight into employee viewpoints and organisational issues regarding automation (Saunders, Lewis and Thornhill, 2019). This aids in triangulation of the findings, validating the robustness of findings through studies of the research problem from various angles (Creswell and Creswell, 2018).
The quantitative survey will comprise a structured questionnaire of 15 questions (see Appendix 1), administered to 50 DHL Birmingham employees. Survey questions will be Likert-scale items that diagnose perceptions of automation’s impacts on productivity, order accuracy, workload, safety, satisfaction, or operational/tactical performance. This method lends itself to collecting standardised data that can be analysed using descriptive statistics to assess trends and patterns in employee perceptions (Bryman, 2016). 
Where possible, the questionnaire will include demographic variables (e.g., role type, length of service) to examine whether these perceptions differ across groups of employees. Quantitative findings will provide measurable indicators of perceived operational performance and technology acceptance (Vial, 2019; Richards, 2020).
The qualitative element will comprise analysis of secondary data, such as industry reports, DHL publications, and literature related to warehouse automation and operational efficiency. This provides contextualisation of automation strategies in the logistics sector and enable comparison between DHL Birmingham’s experience and wider industry themes and issues (Christopher, 2016; Rushton, Croucher and Baker, 2022). Qualitative insights will be thematically analysed.
A non-probability convenience sampling design will be employed to recruit 50 employees from DHL Birmingham, particularly targeting operational roles (e.g. pickers, supervisors) who closely interact with automation technologies. While this may limit the generalisability of the findings, it is a common approach for organisational case studies where access to participants is limited (Bryman, 2016; Saunders et al., 2019). Ethical considerations seek to protect participant anonymity, obtaining informed consent, emphasising the voluntary nature of participation, and discarding identifiable personal data collected. Participants will be informed that they may withdraw at any time (Creswell and Creswell, 2018).
Reliability and validity will be ensured through careful questionnaire design (e.g. unambiguous wording, pilot-testing of the survey with a small group of respondents to ensure clarity of questions), (Saunders et al., 2019). Construct validity will be supported by ensuring that survey items draw on constructs from relevant literature (i.e. perceived usefulness, operational performance), (Vial, 2019; Richards, 2020). Data analysis will be qualitative content analysis for quantitative survey data, and thematic coding for qualitative data, omitting any low-value responses to allow for better triangulation of findings, (Bryman, 2016).
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This research will be of particular practical value to DHL Birmingham, in helping them to understand, based on evidence, whether spending money on warehouse automation technologies, including AMRs/AGVs, automated picking systems and conveyor systems leads to operational benefits to the business. By looking at the impact of these technologies on productivity, accuracy, throughput and employee experience, they can help management decide whether to go ahead with these kinds of investments in the future as well as the relative merits of different types of technology and smarter ways of adapting employees’ jobs through technologies (Richards, 2020; Rushton, Croucher and Baker, 2022).
The results of this study could help to inform operational strategy by identifying specific process choke points or areas of integration that inhibit effective automation. For example, if feedback from employees highlighted training deficits or disruptions to workflow, DHL Birmingham could invest in onboarding programmes, adapt existing operational process flows, or spend on human–robot collaboration training to boost system performance (Vial, 2019; Bowersox, Closs and Cooper, 2019). Furthermore, insights into employee perceptions can help managers build better approaches to resistance to automation and better educate themselves about adoption practices, leading to greater adoption and improved long-term performance (Kotter, 2012; Goleman, 2018).
On a strategic level, they could help support DHL’s wider digital transformation agenda by showing how automation drives competitive advantage through greater speed and reliability as well as improved quality of service (Christopher, 2016). The research might also yield recommendations about the right mix of automation technologies; balancing the need for efficiency with the imperative of operational flexibility in sufficiently allowing responsiveness in volatile demand environments (Slack, Brandon-Jones and Johnston, 2019; Ivanov, Tsipoulanidis and Schönberger, 2019).
From an academic and professional development perspective, this project enhances your understanding of applied business research methods in operations management by integrating quantitative employee data with qualitative organisational analysis. It develops practical research skills in survey design, data analysis, and critical evaluation of technology-driven organisational change, which are directly transferable to your professional practice within logistics and operations management contexts (Saunders, Lewis and Thornhill, 2019; Creswell and Creswell, 2018).
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Appendix 1 - Employee Questionnaire

Section A: Background (Tick one)
Q1. What is your role at DHL Birmingham?
☐ Warehouse Operative
☐ Supervisor / Team Leader
☐ Manager
☐ Other: __________
Q2. How long have you worked at DHL Birmingham?
☐ Less than 1 year
☐ 1–3 years
☐ 4–6 years
☐ Over 6 years
Q3. Which automation technologies do you regularly work with? (Tick all that apply)
☐ AMRs / AGVs
☐ Automated picking systems
☐ Conveyor systems
☐ I do not work directly with automation

Section B: Impact on Operational Efficiency
Q4. Warehouse automation has improved overall productivity in my work area.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐
Q5. Automation has reduced errors in picking and order fulfilment.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐
Q6. Automated systems have helped reduce delays and bottlenecks in operations.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐
Q7. The use of AMRs/AGVs has made workflows more efficient.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐
Q8. Conveyor systems have improved the speed of moving goods within the warehouse.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐

Section C: Employee Experience & Change
Q9. I feel confident using automated systems in my daily work.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐
Q10. I received adequate training to work effectively with automation technologies.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐
Q11. Automation has reduced physical strain and fatigue in my role.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐
Q12. Automation has made my job more interesting and engaging.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐

Section D: Challenges & Overall Impact
Q13. Technical issues or system downtime negatively affect my ability to work efficiently.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐
Q14. Communication and support around automation changes have been clear.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐
Q15. Overall, warehouse automation has had a positive impact on operational efficiency at DHL Birmingham.
1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐



2

