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	Abbreviation
	Full Term
	Definition

	AI
	Artificial Intelligence
	Computer systems that simulate human intelligence to perform tasks such as learning, decision-making, and problem-solving.

	AMR
	Autonomous Mobile Robot
	A robot capable of navigating warehouse environments independently without fixed guidance systems.

	AGV
	Automated Guided Vehicle
	A driverless vehicle that transports materials along predefined routes within a warehouse or manufacturing facility.

	WMS
	Warehouse Management System
	Software used to manage warehouse operations, including inventory control, order processing, and stock movement.

	ERP
	Enterprise Resource Planning
	An integrated software system that manages core business processes such as finance, logistics, procurement, and human resources.

	IoT
	Internet of Things
	A network of interconnected devices that collect and exchange data to improve operational efficiency.

	KPI
	Key Performance Indicator
	A measurable value used to evaluate how effectively an organisation achieves its operational and strategic objectives.

	RFID
	Radio Frequency Identification
	A technology that uses radio waves to identify and track inventory and assets automatically.

	GPS
	Global Positioning System
	A satellite-based navigation system used for tracking vehicles and equipment in logistics operations.

	OCR
	Optical Character Recognition
	Technology that converts printed or handwritten text into machine-readable digital data.

	SCM
	Supply Chain Management
	The management of the flow of goods, information, and services from suppliers to customers.

	TAM
	Technology Acceptance Model
	A theoretical model explaining how users accept and adopt new technologies.

	TOE
	Technology–Organisation–Environment Framework
	A framework explaining technology adoption based on technological, organisational, and environmental factors.

	UK
	United Kingdom
	The country in which the case study warehouse is located.
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Chapter 1: Introduction

[bookmark: _Toc236049814]1.1 Introduction to the Study

Warehouse automation is a major pillar of Industry 4.0, which refers to the use of digital technologies in production and operational processes to make them more efficient and flexible. Automation machines have proved quite useful in big distribution centres where a large number of inventory movements require speed, accuracy, and reliability. For example, a major logistics company has invested heavily in warehouse automation equipment so as to remain competitive and help them achieve their operational goals (Ivanov, Tsipoulanidis and Schönberger, 2019).
This research is a case study that seeks to explore if and how warehouse automation initiatives such as AMRs, AGVs, automated picking systems, and conveyor technologies affect the level of efficiency at a large UK logistics  depot .

[bookmark: _Toc236049815]1.2 Background of Warehouse Automation

The warehouse chosen for this research is one of the leaders in the logistics and supply chain industry, offering services such as transportation, warehousing, distribution, and fulfilment across various sectors. Besides the large number of distribution centres it operates in the UK, one such centre in Birmingham is a key part of its logistics network. Given the extensive inventory and orders that the Birmingham facility handles, operational efficiency remains a top priority at this location (Rushton, Croucher and Baker, 2022).
The rising sophistication of supply chains has led logistics companies to look at automation as one of the ways to get better results from their warehouses. AMRs and AGVs help by taking care of the storage and retrieval activities within the warehouses with only minor human involvement, whereas automated picking systems help to raise order accuracy while simultaneously shortening processing times. Meanwhile, conveyor systems play a part in making operations smoother by enabling a constant flow of materials and by lowering the amount of manual handling required (Richards, 2020).
Studies indicate that automating warehouses can greatly increase output, lower mistakes made during operational processes, and improve the overall level of service quality. Nevertheless, it should be noted that only relying on the machine investments seldom leads to successful automation; other factors such as organizational readiness, employee acceptance, training, and process redesign also come into play in determining the results (Bowersox, Closs and Cooper, 2019).


[bookmark: _Toc236049816]1.3 Research Problem

There is no doubt that warehouse automation can be an effective way to improve operational efficiency; however, very often companies run into all kinds of problems with the automation technology they have decided to implement. Even though with automation, you can raise the throughput, decrease labour usage, and improve order accuracy, there are quite a few organisations that still experience problems with implementation, integration of new technologies, employee resistance as well as disruptions in their operational processes during the adoption periods (Vial, 2019).
The operations at the warehouse are being significantly affected by the need to handle increased order volumes, finding enough workers, raised customer expectations, and operational costs. To deal with these, the company has taken steps to put in place several automation technologies for better warehouse performance (Waller and Fawcett, 2014).


[bookmark: _Toc236049817]1.4 Research Aim

This research intends to evaluate the contribution of warehouse automation technologies such as AMRs, AGVs, automated picking systems, and conveyor systems to operational efficiency at a large warehouse in Birmingham.








[bookmark: _Toc236049818]1.5 Research Objectives

To understand how AMRs, AGVs, automated picking systems, and conveyor systems affect productivity levels, order accuracy, and throughput at the large UK logistics depot  facility.
To understand employee perceptions concerning the introduction of warehouse automation and its impact on workload, job satisfaction, and operational effectiveness.
To identify the managerial and technological factors that play a role in the successful implementation of warehouse automation technologies at a large UK logistics depot .

[bookmark: _Toc236049819]1.6 Research Questions

How much of the improvement in operational efficiency at a large depot in Birmingham is attributed to warehouse automation?
What are employees' views on how automation impacts their productivity and job satisfaction?
What managerial and technological factors contribute to the successful execution of warehouse automation technologies at the large depot in Birmingham?


[bookmark: _Toc236049820]1.7 Significance of the Study

The significance of the current work can be examined from two perspectives namely academic and business decision-making. Firstly, from an academic point of view, this study deepens the understanding of warehouse automation in the logistics industry by exploring how automation technologies are connected with operational performance. Besides, the study aims at contributing to the growing literature on digital transformation and Industry 4.0 applications in supply chain management (Vial, 2019).




[bookmark: _Toc236049821]1.8 Dissertation Structure

[bookmark: _Toc236049891]Figure 1.1: Dissertation Structure
[image: ]
Source: Self-made
[bookmark: _Toc236049822]Chapter 2: Literature Review

[bookmark: _Toc236049823]2.1 Introduction

Automating warehouses is a hot topic these days in the world of logistics and supply chain management as these sectors keep demanding more efficient, accurate, and timely operations. In fact, companies today are pouring money into the most advanced technologies to make their warehouses run better and keep up with their competitors in the ever-changing world of business. Autonomous Moving Robots (AMRs), roll-guided vehicles (AGVs), robotized picking systems, conveyor belts, etc., are just some of the ways technology is revolutionizing the manual labor-dependent methods of warehousing and allowing companies to increase their outputs substantially (Christopher, 2016; Richards, 2020).


[bookmark: _Toc236049824]2.2 Overview of Warehouse Automation in Modern Logistics

Warehouse automation is the use of new technologies, software systems, robots, and intelligent equipment to carry out warehouse activities with the least possible human intervention. Modern logistics companies have taken to automating their warehouses as a means of increasing their efficiency, cutting down their cost of operations, and usually providing better services to their customers. The large number of online orders being placed and the increasingly stringent requirements of customers with regard to delivery time have pushed companies to embrace warehouse automation at a very rapid pace (Rushton, Croucher and Baker, 2022). 
In the past, human workers were the main force behind warehouse operations such as stocking the inventory, ordering retrieval, transporting the goods, and carrying out the orders. However, as operations have become more and more complicated, companies have been looking into how they can allow machines to do these tasks more accurately, efficiently, and quickly (Bowersox, Closs and Cooper, 2019). Automation technologies are not only used for moving the inventory but also for material handling, order picking, and information processing, thus enabling warehouse operations to be carried out at a much faster pace and with unchanged precision.
Industry 4.0 which represents the fourth industrial revolution, is a game changer in this regard as it brings about a synergy between warehouse operations and digital technologies such as artificial intelligence, machine learning, computing robots, and data analysis (Zhong et al., 2017). In fact, Frank, Dalenogare, and Ayala (2019) have reported that Industry 4.0 allows firms to develop smart and separated operations. Vial (2019), for his part, contends that digital transformation efforts push firms to invest in automation technologies to realise long-term competitive advantages and make operational improvements.
Warehouse automation is and needs to be considered as more than a mere technical conversion of manual operations to machine operations (Ráduly et al., 2020). This is the view that has been taken in recent years and the thought is that it is a combination of technology, human resources and operational processes that really makes the difference (Ivanov, Tsipoulanidis and Schönberger, 2019). As a result, warehouse automation was and will be one of the main arms of modern logistics systems to increase productivity, cultural flexibility, and customer satisfaction.


[bookmark: _Toc236049825]2.3 Warehouse Automation Technologies

Warehouse automation refers to implementation of various technologies that improve operational performance and alleviate manpower demand. Four of the top technologies are Autonomous Mobile Robots (AMRs), Automated Guided Vehicles (AGVs), automated picking systems, and conveyor systems. Each of these support inventory movement, material handling, order fulfilment, and workflow optimization inside a warehouse facility (Richards, 2020).
AMRs employ AI and high-tech sensors to move around the warehouse without human assistance and also to react to any changes in the operation. Studies demonstrate that AMRs not only reduce the distances the employees need to cover but also enable them to follow more efficient processes (Grover and Ashraf, 2023). In the same way, AGVs carry out material transport tasks autonomously by shifting warehoused goods from one place to another, which has the effect of not only lowering labor but also enhancing reliability (Khan, 2020).
Picking systems have become a key part of the warehouse due to the growth of e-commerce and customer desire for fast delivery. Jaghbeer, Hanson and Johansson (2020) have found from their study that automated picking technologies contribute to order accuracy and at the same time shorten work cycle through the involvement of robots, computer vision and smart software. Conveyor systems help to a large extent in reducing bottlenecks as they enable continuous movement of goods throughout the warehouse (Rushton, Croucher and Baker, 2022).


[bookmark: _Toc236049826]2.4 Operational Efficiency in Warehouse Operations

Operational efficiency means an organization's capabilities to produce maximum outputs, on the other hand, it minimalises the usage of inputs such as time, labour, costs, and resources. Within warehouse operations, efficiency is very often gauged using productivity, throughput, order accuracy, resource utilisation, and cost performance indicators (Slack, Brandon-Jones and Johnston, 2019). Since customer expectations are continuously rising, logistics companies find themselves under pressure to enhance operational performance while still upholding high service levels.
The widespread acknowledgment of warehouse automation as a major factor behind operational efficiency should not be overlooked. Automated systems are able to significantly cut down on manual operations, increase work flow regularity, and make inventory management better (Christopher, 2016). As per Bowersox, Closs and Cooper (2019), the efficiency of warehouse operations highly affects the whole supply chain results as the reduction of delays and quick reaction to the customer demand are the main characteristics of the effective operations.
Thanks to their ability to sort and dispatch a greater number of orders in the allotted time, automated solutions contribute to the improvement of throughput as well. Besides that, the deployment of AI-driven solutions and automated picking units contributes to the reduction of the error rate, thus leading to increased order accuracy and customer satisfaction (Casella et al., 2023). On the other hand, Richards (2020) seems to be of the opinion that besides the technological features, it is the deployment, training, and support from the organisation that quite a bit influence the effectiveness. Hence, operational efficiency can be seen as a concept with many dimensions which are affected by both technological and human factors.

[bookmark: _Toc236049827]2.5 Theoretical Frameworks Supporting Warehouse Automation Research

The adoption and consequences of warehouse automation technologies can be better understood through a number of theoretical models. Among the most significant is the Technology, Organisation, Environment (TOE) Framework which states that technology adoption is a result of three factors i.e., technological capability of the organization, its readiness, and the pressure from the environment or industry (Tornatzky and Fleischer, 1990). This framework fits particularly well with warehouse automation because technology and organizational factors run hand in glove when implementing a solution successfully.
Digital Transformation Theory is another one that brings us closer to understanding how enterprises exploit state-of-art technologies not only for operational purposes but also for gaining competitive edges. Vial (2019) posits that digital transformation cannot be just regarded as the acquisition of technologies but should be seen as the series of changes in the organization involved in innovation and efficiency. Theoretically, Industry 4.0 is on the same page with these by highlighting the blending of robots, AI, and big data with productivity areas (Zhong et al., 2017).
The main focus of Operational Excellence Theory is to work on quality, speed, dependability by making constant changes and improvement whereas Change Management Theory alerts about the role that leadership, communication, and engagement of the employees play during the processes of technological transformations (Kotter, 2012). Combined, these theories lay out a very solid platform for evaluating the consequences of warehouse automation on operational efficiency.




[bookmark: _Toc236049828]2.6 Employee Perspectives on Warehouse Automation


As a matter of fact, employee views matter a great deal in determining the results of warehouse automation projects. Basically, technological enhancement is a means the main end is always improving productivity but at the same time these improvements roll out only if employees are on board, have the right skills and are motivated to accept a different way of working. Hence, it wouldn't be wrong if one states that automation can be successful only if both, human and technological components, receive the right amount of attention (Vial, 2019).
The first one being one's level of acceptance towards automation technologies. Generally, workers tend to become more supportive of automation if they feel through automation working hours can become shorter, the workplace safer and the performance level higher. Due to the fact that collaborative automation puts together human worker and machine, it is not surprising that a good number of workers have appreciated that this new way of working has made them more productive while not causing any physical stress as opposed to earlier times (Papasarikas, De Vries and De Koster, 2023). Similarly, according to Grover and Ashraf (2023), employees who collaborate with AMRs often have more efficient workflows and face less operational pressures.

[bookmark: _Toc236049829]2.7 Organisational Factors Influencing Automation Success

Many organisational factors that can affect the success of a warehouse automation implementation, ultimately impacting the adoption of technology and the results of operations. Even though cutting-edge technologies could contribute to efficiency, companies need to organise their environment in a way that would enable the effective integration of such technologies into their existing processes. Leadership support, organisational readiness, workforce capabilities, and technology integration are considered by researchers as the key factors that determine the success of automation (Tornatzky and Fleischer, 1990).
It is no secret that leadership backing is essential for driving forward automation projects and helping employees to be conscious of the goals and perks of changes brought about by technology. Kotter (2012) also points out that leadership can significantly contribute not only by lessening resistance but also by rallying people to come on board and participate actively during the implementation phase.
Equally essential is organisational readiness which implies that enterprises should have at hand adequate financial, physical, and human resources to make their automation technology runs smoothly (Ivanov, Tsipoulanidis and Schönberger, 2019).
The integration of technology is still a major issue. Automated systems are supposed to work unobtrusively with the current warehouse management systems, inventory platforms, and operational procedures. Inadequate integration might be the cause for only marginally enhanced performance and even failure of the automation investments to yield the best results (Kache and Seuring, 2017). 


[bookmark: _Toc236049830]2.8 Empirical Review of Previous Studies

Existing empirical research generally supports the positive impact of warehouse automation on operational performance. Studies conducted across various logistics environments indicate that automation technologies contribute to improvements in productivity, throughput, accuracy, and resource utilisation. For instance, Grover and Ashraf (2023) observed that Autonomous Mobile Robots enhanced the efficiency of workflows significantly and increased the level of operational flexibility in warehouse settings aligned to Industry 4.0. On the other hand, Jaghbeer, Hanson and Johansson (2020) found that automated picking systems not only improved order accuracy but also shortened the time taken for order fulfilment.
Casella et al. (2023) also emphasise that automated order-picking technologies are becoming more and more capable of satisfying customer demand and driving up warehouse performance. Likewise, according to Sarker (2022), when artificial intelligence is deployed it results in better decision-making, inventory management, and even overall operational optimisation. Research into human, robot collaboration brought about by automation revealed increased employee productivity and workload reduction as positive effects (Papasarikas, De Vries and De Koster, 2023).
On the contrary, there are authors who suggest that factors internal to the organisation such as the acceptance of employees, backing of leadership, and training of the workforce are what really make automation successful (Vial, 2019; Frank, Dalenogare and Ayala, 2019). These results indicate that investment in technology is not by itself sufficient to bring about operational improvements. Hence both technological and organisational aspects should be taken into account when assessing the effectiveness of warehouse automation.


[bookmark: _Toc236049831]2.9 Conceptual Framework

The framework concept of this research has been derived from what has been read in the literature and the set research objectives. It serves to visualise how warehouse automation technologies can be causally linked with operational efficiency results, and at the same time it gives acknowledgement to organisational and employee-related factors as influences. Literature has pointed out that while automation technologies can lead to better operational results, their effectiveness is very often determined by organisational factors like readiness, leadership backing, employee acceptance, and technology integration (Tornatzky and Fleischer, 1990; Vial, 2019).
Warehouse automation technologies in this model are the independent variables and they comprise Autonomous Mobile Robots (AMRs), Automated Guided Vehicles (AGVs), automated picking systems, and conveyor systems. Operational efficiency outcomes, namely productivity, throughput, order accuracy, cost efficiency, and employee experience, are the dependent variables to be affected by the technologies (Richards, 2020; Bowersox, Closs and Cooper, 2019).
Employee training, organisational readiness, leadership support, employee acceptance, and technology integration are the playing the role of mediating variables that can either reinforce or diminish the relationship between automation technologies and operational outcomes. Hence, the framework embodies the Technology, Organisation, Environment triad in that it acknowledges that the performance of technology is in a way determined by the extra-organisational conditions (Tornatzky and Fleischer, 1990). This conceptual framework is the basis for the empirical research conducted at large UK logistics depot .

[bookmark: _Toc236049892]Figure 2.1: Conceptual Framework
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Source: self-made


[bookmark: _Toc236049832]2.10 Research Gap

While the number of published papers on warehouse automation is increasing, there still are several spaces that remain uncovered. The problem is that research that has been carried out tends only to focus on individual pieces of technology such as AMRs or automated picking systems without examining their combined effect within integrated warehouse settings (Jaghbeer, Hanson and Johansson, 2020). Furthermore, operational performance measurement indicators tend to be given the highest priority by many authors of research papers, whereas employee perspectives and organisational factors aspects are almost neglected (Vial, 2019). There is also a scarce number of publications that are emphasising the UK logistics sector on the whole and individual warehouse facilities too. 


























[bookmark: _Toc236049833]Chapter 3: Research Methodology

[bookmark: _Toc236049834]3.1 Introduction

The aim of this chapter is to explain the research methods I have used to collect and analyze data for the purpose of studying the influence of automation technologies in warehouses on operational efficiency at a large UK logistics depot . 
The central focus of this research is to measure the influence of Autonomous Mobile Robots (AMRs), Automated Guided Vehicles (AGVs), automated picking systems, and conveyor systems on operational aspects like productivity, throughput, order accuracy, cost efficiency, and employee experience. This chapter covers the research philosophy, research approach, research strategy, research design, data collection methods, sampling procedures, data analysis techniques, reliability and validity considerations, ethical issues, and research limitations.

[bookmark: _Toc236049835]3.2 Research Philosophy

Research philosophy is the term used for a set of beliefs and assumptions that guide the process of collecting, interpreting, and analysing research data. It essentially determines the basis on which methodological decisions are taken and also shapes the way researchers perceive the knowledge and reality in the context of a given research study (Saunders, Lewis and Thornhill, 2019). Choosing an appropriate research philosophy is important because it helps to maintain harmony between the research goals, means of data collection, and data processing methods.
It is a reasonable approach to take positivism given that the research aims to measure the influence of automation technologies in the warehouse on their operational efficiency through a set of quantifiable indicators such as productivity, throughput, order accuracy, and employee perceptions. The research consists of the administration of a structured questionnaire containing closed-ended questions that generate numerical data which are amenable to statistical analysis. This is perfectly in line with the positivist notion that knowledge is something that is gained through observation, measurement, and empirical evidence (Bryman, 2016).


[bookmark: _Toc236049836]3.3 Research Approach

For this research, deductive research approach was chosen. A deductive approach is valid because this research goes through the literature, using already established theories on warehouse automation, operational efficiency, digital transformation, operational excellence, and technology adoption. These perspectives from theory will be the starting point for the investigation of the extent to which automation technologies relate to operational performance of large UK logistics depot  (Vial, 2019; Slack, Brandon-Jones and Johnston, 2019).
In the deductive method one first reviews the existing theoretical frameworks and literature, such as the Technology, Organisation, Environment (TOE) Framework, Digital Transformation Theory, Operational Excellence Theory, and Change Management Theory. These papers all indicate that warehouse automation could be a factor in improving operational efficiency given the conditions of the organisation are favourable and employees are engaged (Tornatzky and Fleischer, 1990; Kotter, 2012). Committed to these theoretical propositions, data are gathered to figure out if the anticipated relationships prevail in the case of large UK logistics depot.


[bookmark: _Toc236049837]3.4 Research Strategy

Choosing a research strategy is mainly about defining how data will be gathered and analysed in a way that directly meets the research aims. Picking the right strategy is crucial since it determines the way research is conducted and the methods through which evidence is collected to answer research questions (Saunders, Lewis and Thornhill, 2019). 
The current work chooses case study as research strategy. Case study refers to an intensive examination of an individual unit such as a company, a single event, a certain type of activity, or a specific behaviour in its natural setting (Creswell and Creswell, 2018). This approach is highly relevant when scholars want to have a deep understanding of organizational problems that are so intertwined with their environment, one cannot live without the other.

[bookmark: _Toc236049838]3.5 Research Design

Research design is the structure of the entire research work that shows the way through which data will be collected, measured and analysed to address the research questions and aims. A thoughtfully planned research frame will ensure that the research stays systematic, reliable and that it aligns with the intended purpose of the study (Creswell and Creswell, 2018). This research work design is a mixed-methods design since it uses quantitative and qualitative methods to study in a comprehensive way the impact of warehouse automation on operational efficiency at a large UK logistics depot .

[bookmark: _Toc236049839]3.5.1 Mixed-Methods Research Design

Mixed-methods research is the integration of quantitative and qualitative methods in a single research work for obtaining the full picture of a research problem. This approach allows researchers to utilise the strengths of both methods and at the same time reduces the weaknesses associated with each one (Saunders, Lewis and Thornhill, 2019).
Quantitative data in this study comes from a structured questionnaire to be distributed among 50 employees of a large depot in Birmingham. The survey is made up of 15 close-ended questions that address a variety of topics such as perception of employee productivity, order accuracy, work efficiency, training, job satisfaction, and the overall effect of warehouse automation technologies. Quantitative methods are very effective means of gathering measurable data which later on can be subjected to statistical analysis for pattern, trend identification as well as variable relationship (Bryman, 2016).
The secondary sources such as academic publications, books, etc., are used for gathering qualitative data and together with a clear theoretical framework, these data sources provide an understanding of the observations from a different perspective (Richards, 2020; Christopher, 2016).

[bookmark: _Toc236049840]3.5.2 Justification for Mixed Methods

Choosing a mixed-methods design is backed up by different methodological and practical reasons. Methodological triangulation through the combination of quantitative and qualitative data is the first one. Triangulation is the method of looking at a research problem from different angles to increase the accuracy and validity of conclusions (Saunders, Lewis and Thornhill, 2019).
Technology adoption in a warehouse comes as a result of the interplay of technology, people and organization. Literature points out the successful implementation of automation does not rest only on the performance of technology but also on aspects like leadership support, workforce readiness, employee acceptance and organizational culture (Tornatzky and Fleischer, 1990; Kotter, 2012). The mixed-methods approach facilitates the exploration of these dimensions simultaneously.

[bookmark: _Toc236049841]3.6 Research Methods

Research methods are the procedures researchers use to collect data and evidence to support a research study. Choosing the right research methods is critical because it greatly affects the quality, trustworthiness, and applicability of the data obtained during the research process (Saunders, Lewis and Thornhill, 2019). 

[bookmark: _Toc236049842]3.6.1 Primary Research

[bookmark: _GoBack]Primary research is original research in which new data are collected directly from the source. It is conducted with the specific purpose of addressing the research objectives (Bryman, 2016). The primary data for the research was collected from the employees working at a large UK logistics depot in  through a structured questionnaire that the employees themselves completed. The questionnaire contained 15 objective multiple choice questions which aimed to capture the employees' views on the various types of technologies used in the warehouse such as autonomous mobile robots (AMRs), automated guided vehicles (AGVs), automated picking, and conveyor systems.
The statements in the questionnaire asked the participants to rate their level of agreement from a five-point Likert scale and covered the themes of productivity (how much time is saved), work performance, accuracy of the operations, physical demands and workload of the employees, effectiveness of the training, satisfaction at work, and overall performance of automation. The multiple-choice format was preferred for this survey as it gives the researchers the possibility to have responses in a standardised format which are amenable to quantitative analysis, and also facilitates comparisons of the participants' data (Saunders, Lewis and Thornhill, 2019).

[bookmark: _Toc236049843]3.6.2 Secondary Research

Secondary research relies on already available data and information that has been collected by other researchers, organisations, or institutions (Saunders, Lewis and Thornhill, 2019).
In relation to this research, the secondary data was drawn from the published literature on the subject in the form of academic journal articles, books, industry reports, conference papers, and professional publications dealing with warehouse automation, operational efficiency, Industry 4.0, digital transformation, and logistics management.
The use of secondary research helped the researchers widen their horizons and gain a better understanding of automation technologies and their potential impacts on organizational performance. Some of the authors consulted for updating the current trends concerning warehouse management and automation practices were Richards (2020), Christopher (2016), Ivanov, Tsipoulanidis and Schönberger (2019), and Rushton, Croucher and Baker (2022) (Grover and Ashraf, 2023; Casella et al., 2023; Papasarikas, De Vries and De Koster, 2023).

[bookmark: _Toc236049844]3.7 Research Population and Sampling

Sampling refers to the process of selecting a subset of individuals or information sources from a larger population in order to obtain data relevant to the research objectives. Appropriate sampling is important because it influences the representativeness, reliability, and validity of research findings (Bryman, 2016). 

[bookmark: _Toc236049845]3.7.1 Primary Research Sampling

The target population for the primary research consisted of employees working at a large depot in Birmingham who interact directly or indirectly with warehouse automation technologies. This population included warehouse operatives, supervisors, team leaders, and other operational staff involved in warehouse activities where AMRs, AGVs, automated picking systems, and conveyor systems are utilised.
The study adopted a non-probability convenience sampling technique. Convenience sampling is the method of selecting participants for the research who are readily available and willing to participate (Saunders, Lewis and Thornhill, 2019). The study has restricted employee participation due to organisational limitations including employee schedules, and lack of free time.
The total of 50 employees as the sample was selected. The sample size was large enough to give useful statistics data. It was also small enough to stay within the time frames and resources of the study. Employees were chosen for this reason because they have been hands-on with warehouse automation technologies and thus are in a good position to evaluate their performance in terms of efficiency, workload, work output, and satisfaction from their jobs.

[bookmark: _Toc236049846]3.7.2 Secondary Research Sampling

The component of secondary research employed purposive sampling as a technique to deliberately choose relevant academic and professional sources about warehouse automation and operational efficiency. Purposive sampling is the selection of information sources based on their relevance to the topic under investigation and the objectives of the research (Saunders, Lewis and Thornhill, 2019).
The criteria for inclusion mainly concentrated on sources which cover automation of warehouses, Industry 4.0, improvement of operational efficiency, logistic management, digital transformation, employee viewpoints, and adoption of technology. Preference was given to peer-reviewed journal articles, academic books, conference proceedings, doctoral work, and industry publications that were issued from 2016 to 2024 to guarantee that the content was up-to-date and related to the topic.

[bookmark: _Toc236049847]3.8 Data Collection Process

The data collection phase is essential in the research journey as it provides the necessary information to address the research objectives and questions. The quality of data collection has a direct impact on the quality and trustworthiness of the research findings (Saunders, Lewis and Thornhill, 2019). In this research, data were collected using primary and secondary methods following the mixed-methods research design. 

[bookmark: _Toc236049848]3.8.1 Primary Data Collection

Primary data were gathered through a structured questionnaire distributed to employees at large UK logistics depot . The questionnaire included 15 closed-ended questions aimed at collecting employees’ views about warehouse automation technologies and their impact on operational performance. The questions revolved around various topics such as productivity, order accuracy, workflow efficiency, employee confidence, training effectiveness, workload, job satisfaction, communication, and overall operational efficiency.
Answers were based on the extent of agreement respondents indicated using Likert scales consisting of 7-point items ranging from "strongly disagree" to "strongly agree." Likert-scale items also served as a means for the researchers to obtain standardized and statistical data suitable for quantitative research (Bryman, 2012). The survey contained four parts of employee characteristics, efficiency improvement of the company, work satisfaction of the employee, and problems caused by automation.
Before collecting the data, the purpose of the study was explained by the researchers, and the anonymity and confidentiality of data of the participants were also made clear. Participants were entitled to quit the study at their own will, even during the data collection. The survey instrument was delivered personally to employees who were selected based on the criteria established for sampling and had agreed voluntarily to give their responses (Creswell and Creswell, 2018).

[bookmark: _Toc236049849]3.8.2 Secondary Data Collection

To begin with, an in-depth search of literature on warehouse automation, operational efficiency, Industry 4.0, digital transformation, and logistics management was conducted from both academic and professional sources as a source of secondary data. The sources used included peer-reviewed journal articles, academic textbooks, conference papers, doctoral thesis, industry reports, and relevant organisational publications.
To locate relevant literature, academic databases, online libraries, Google Scholar, and institutional repositories were used. "Warehouse automation", "AMRs", "AGVs", "Automated Picking Systems", "Conveyor systems", "Operational efficiency", "Industry 4.0", and "Logistics Automation" were some of the keywords used in the literature search. This enabled the researcher to find both theoretical and empirical studies related to the research topic (Richards, 2020; Ivanov, Tsipoulanidis and Schönberger, 2019).

[bookmark: _Toc236049850]3.9 Data Analysis Techniques

Data analysis is defined as the method of analyzing, sorting, and explaining information that has been gathered with the aim of finding recurring trends, connections, and relevant insights. In the first place, different analytical methods are important because they allow researchers to turn raw data into solid facts that can answer the research question (Saunders, Lewis and Thornhill, 2019).

[bookmark: _Toc236049851]3.9.1 Quantitative Data Analysis

The quantitative data collected through the employee questionnaire were analysed using descriptive statistical techniques. Descriptive statistics are frequently relied upon as instruments for summarizing numerical data, and, through that function, revealing the patterns in the participants' answers (Bryman, 2016). That was also the reason why this approach fitted our study because rather than establishing complicated causal relationships between variables the study aims at uncovering employee perceptions in relation to warehouse automation.
The completed questionnaires were reviewed, organised, and coded to facilitate analysis. Responses were then entered into a spreadsheet for processing and interpretation. Statistical measures such as frequencies, percentages, and response distributions were calculated for each questionnaire item. These measures provided an overview of employee attitudes towards warehouse automation technologies and their perceived impact on operational efficiency.
Tables and charts were used to present the quantitative findings in a clear and accessible format. Visual presentation of data assists in identifying trends and enables comparisons across different questionnaire responses (Creswell and Creswell, 2018). The results generated through descriptive analysis were subsequently linked to the research objectives and compared with findings from the literature review.


[bookmark: _Toc236049852]3.9.2 Qualitative Data Analysis

In the current study, the data from in-depth interviews were analyzed qualitatively using thematic analysis. Thematic analysis is a popular qualitative research technique where patterns or themes from qualitative data are identified through coding of the content. The researcher gets to identify, analyze and draw meaning from patterns or themes within a set of data, thus providing a more comprehensive understanding and explanation of the data at hand. The primary reason why this technique was chosen was that it is both effective and reliable and researchers have found it suitable for working with the large amount of data which could be qualitative in the research process. Moreover, this technique helped us to not only identify the most common themes that emerged from both qualitative and quantitative sources (e.g.
The literature review was done comprehensively to highlight the main themes concerning automated warehouses and operational efficiency. The identified themes from both qualitative and quantitative sources (e.g. product enhancement, operational performance, technological changes, employee motivation, organisational reading, digital transformation, challenges of implementation) remained the same throughout the literature. These were the foundation upon which we categorized and made interpretations of the qualitative evidence (Vial, 2019; Grover and Ashraf, 2023).


[bookmark: _Toc236049853]3.10 Reliability and Validity

Reliability is the measure of an instrument’s consistency and stability over time and its capacity to produce similar results when used in similar conditions (Bryman, 2016). In this research, reliability was strengthened by employing a structured questionnaire with standardized questions for all participants. The closed-ended Likert-scale questions allowed for consistent data collection and minimized the chance of variations due to different interpretations of the questionnaire 
Validity is a measure of the degree to which a research instrument captures the intended target (Saunders, Lewis and Thornhill, 2019). In this research, validity was indicated by the questionnaire items being consistent with the research objectives and theoretical concepts identified in the literature. 
Construct validity was improved by basing the questionnaire on concepts that had been discussed in previous studies on technology adoption, operational performance, and digital transformation (Vial, 2019; Richards, 2020). Besides, the mixed-methods design allowed for multiple sources of evidence which also contributed to validity by comparing the results of the employee survey with findings from academic and industry literature. This method of triangulation helped to enhance the accuracy and trustworthiness of the overall research findings (Saunders, Lewis and Thornhill, 2019).


[bookmark: _Toc236049854]3.11 Ethical Considerations

The first ethical issue was that of informed consent. The respondents read an introductory text before answering the questionnaire which explained the purpose of the study and the type of participation expected from them. Also, the participants were reminded that if for some reason a question was difficult to answer or they felt reluctant in any way, they could simply skip the question and no adverse consequences would follow (Saunders, Lewis and Thornhill, 2019).
Apart from this, there was great care taken to maintain the respondents' anonymity and confidentiality at all stages of the study. When participants filled out the questionnaire their names or any other personal details that would disclose their identity were not a factor since the survey was anonymous. The gathered data were combined, so the result could not reveal an individual's identity or link any data to a person. Anonymity in this context was particularly important as colleagues were sharing their perspectives on the use of technology and their opinions on the functioning of organization practices.
Data protection was another crucial ethical issue. All the data collected during the research were securely stored and used only for academic purposes. Only the researcher had access to the data, and data handling was done in line with relevant data protection regulations. No data were disclosed to third parties or used for purposes other than those specified in the research objectives (Bryman, 2016).















[bookmark: _Toc236049855]Chapter 4: Data Analysis and Findings

[bookmark: _Toc236049856]4.1 Introduction

In this chapter, primary research findings derived from a questionnaire are presented and discussed. A questionnaire of 15 closed-ended questions is administered to 50 participants. Demographic questions apart, the rest of the questions were on operational efficiency, employee experience, organisational factors, and overall impact of warehouse automation. The results were interpreted through descriptive statistics like frequency distribution and percentages. The data was visualized with pie charts and bar charts to ease participant comparisons and interpretation.

[bookmark: _Toc236049857]4.2 Respondent Demographic Profile

The first set of questions was aimed at collecting information of the respondents' demographics to get their background. It helped to get the idea of their roles, experience, and knowledge of warehouse automation technologies that was the basis for the interpretation of other research findings. As a result, 50 staff responses were the survey input that represented various operative roles and experience levels.

[bookmark: _Toc236049858]4.2.1 Current Job Role

Respondents were invited to share what positions they have held at their organization for question one. According to the data, the largest number of respondents was Warehouse Operatives followed by Supervisors, Managers, and other roles (which accounted for very few respondents). Warehouse operatives being the ones who work most closely with the automation technologies during the daily operations, their replies should be the primary indicator of the operational performance and employee satisfaction. Supervisors and Managers, on behalf of higher-level decision making, also offered a broader strategic viewpoint on the introduction and execution of automation systems at the organizational level.

[bookmark: _Toc236049893]Figure 4.1: Question 1 Current Job Role
[image: ]

[bookmark: _Toc236049859]4.2.2 Length of Service

The second question investigated how long a respondent had been employed with the company. According to the survey results employees vary substantially in organizational knowledge and their experience level that the majority of them worked for between one to six years. A small number of respondents have only very limited less than one year working experience, and others have more than six years in the company.
This sample with balanced representation of newly-employed workers and veterans allows one to get different insights on automation from the two groups. The ones who were employed longer are likely to have witnessed many organizational changes especially those related to automation. They probably know the pre- and post-automation work situation better, whereas the more recently employed respondents share a more current view of how automation operates at the company from their perspective.







[bookmark: _Toc236049894]Figure 4.2: Question 2 Work Duration
[image: ]

[bookmark: _Toc236049860]4.2.3 Warehouse Automation Technologies Used

In the final demographic question, participants were asked what automation technologies they use in their work regularly. The technologies covered included Autonomous Mobile Robots (AMRs), Automated Guided Vehicles (AGVs), automated picking systems, conveyor systems, or more than one kind of a technology together.
Interestingly, the largest group among respondents stated that their routine involves multiple automation technologies, which leads us to the conclusion that automation is a cross-functional operational tool and not restricted to specific machines.
In this case, since participants have hands-on experience of working in the environment where various automated facilities are in use, there is no doubt that their replies are accurate and trustworthy.






[bookmark: _Toc236049895]Figure 4.3: Question 3 What Warehouse Equipment Did You Work with the Most?
[image: ]

[bookmark: _Toc236049861]4.3 Findings on the Impact of Warehouse Automation on Operational Efficiency

[bookmark: _Toc236049862]4.3.1 Productivity Improvement

The fourth questionnaire explored the perception of the respondents about whether warehouse automation has improved productivity of their work environment. The survey response shows that majority respondents were either agree or strongly agree that implementation of automation technologies had led to productivity improvements. It was relatively small number of people who disagreed with the statement. Moreover, only very few respondents did not express any opinion either way, which suggests that employees overall think automation positively contributes to the work performance on a daily basis.





[bookmark: _Toc236049896]Figure 4.4: Q4 Productivity Improvement
[image: ]

It is clear that automation systems have allowed the staff to be more productive by minimizing their involvement in the manual works and facilitating the warehouse operations. The views that staff hold are in line with the findings of previous research that concluded that using automation technologies increases labour productivity through the elimination of repetitive tasks and by boosting operational output (Christopher, 2016; Grover and Ashraf, 2023). In addition to this, workers' positive reactions also show that they understand how the automated machines could improve the performance of a team.

[bookmark: _Toc236049863]4.3.2 Speed of Completing Operational Tasks

Respondents were presented with the fifth question asking if, according to the automation of the warehouse, the time it took to complete the operations would get shorter. A great majority of participants chose "Agree" or "Strongly Agree, " indicating that most of them have full confidence in the role of automation systems as tools that can greatly contribute to speeding up the warehouse tasks. Besides that, only one or two of the respondents gave answers of "Disagree" or "Uncertain."

[bookmark: _Toc236049897]Figure 4.5: Q5 Speed of Completing Operational Tasks
[image: ]

This set of results means that the employees think that the implementation of automation has indeed helped to speed up their day job by minimizing the waiting for the completion of each operation to start the next one, as well as ensuring the goods move smoothly from one warehouse operation to the next one. Automation technology such as picking systems of automatic warehouse, conveyor systems and mobile robots are developed to reduce the processing time of products as well as maintain the consistency of the operation (Jaghbeer, Hanson&Johansson, 2020). The research of Richards (2020) has found a link between the use of automated systems and the increase of warehouse throughput as well as the reduction of handling time.


[bookmark: _Toc236049864]4.3.3 Reduction in Picking and Order Fulfilment Errors

Question Six asked participants if automation technologies had reduced the occurrence of errors during the picking and order fulfilment processes respectively. Again, the majority of the participants chose the positive answers, which suggests that the staff associates automation with improved accuracy in warehouse operations. Furthermore, very few of the replies pointed to disagreement.

[bookmark: _Toc236049898]Figure 4.6: Q6 Reduction in Errors
[image: ]
This response pattern illustrates that staff believe automation decreases the level of common errors associated with manual warehouse operations. In the case where the error of order is reduced or eliminated completely the company gains more satisfied customers, lower operating costs and better control of the inventories. Similar to the survey results here a previous study by Casella et al. (2023) shows how picking technologies that are automated have a positive effect of not only lowering human error but also improving the speed and efficiency of fulfilling orders with greater service quality as a result. Moreover, survey respondents' answers further confirm what has already been established about the advantages of adopting a warehouse automation system operationally.

[bookmark: _Toc236049865]4.3.4 Improvement in Workflow Efficiency

The last operational efficiency question examined the respondents' opinions on whether the automated systems have resulted in a more efficient overall workflow of warehouse operations. Most of the respondents chose either agree or strongly agree that the workflow has become more efficient after the introduction of the automated systems.

[bookmark: _Toc236049899]Figure 4.7: Q7 Workflow Efficiency
[image: ]


Most of the answers in the survey show that automation can help make working together between different activities much easier while also cutting down on unnecessary interruptions and delays. It seems that the employees themselves acknowledge a better movement of materials, better organisation of tasks, and higher consistency of operations. This point of view is actually backed by Slack, Brandon-Jones and Johnston (2019), who also believe that having efficient workflow is the way to the perfect operation and also that one can make it through the right kind of automation. Furthermore, Ivanov, Tsipoulanidis and Schönberger (2019) suggest that it is precisely by combining different kinds of automation technology that all aspects of warehouse operation are seamlessly linked and that consequently the warehouse as a whole is performing better.

[bookmark: _Toc236049866]4.4 Findings on Employee Experience

Awareness, training, level of labour intensity, and job satisfaction are the four questions included in the questionnaire regarding employees’ perceptions of how warehouse automation has affected their daily work-life. Earlier studies have pointed out that the success of automation hinges not just on the technological capability but also on employee acceptance and how organisations support their training process (Vial, 2019; Papasarikas, De Vries and De Koster, 2023).

[bookmark: _Toc236049867]4.4.1 Confidence in Using Warehouse Automation

Participants were questioned whether they were confident when performing operations that involved warehouse automation. In general, the large majority of respondents answered agree or strongly agree which points out that employees mostly feel comfortable working together with automated systems. The results are visualized using two different types of graphs below.

[bookmark: _Toc236049900]Figure 4.8: Q8 Confidence Using Automation
[image: ]
These findings suggest that employees do well with technologies of automation, have learned them to an extent so can perform their tasks without a problem. Worker confidence is considered as a key player for successful technology introduction because people who are confident are willing to adapt their work ways.

[bookmark: _Toc236049868]4.4.2 Adequacy of Training

To what extent respondents were satisfied with the level of training provided to the employees regarding the use of automated technologies was the focus of question nine. The overwhelming majority agreed, but there was quite a number of neutral and disagreement responses.

[bookmark: _Toc236049901]Figure 4.9: Q9 Training Adequacy
[image: ]
Although training programs were judged to be mostly successful, these results point out that further employee development initiatives would be a nice option to consider. Constant training keeps technology mastery strong, lowers the level of uncertainty, and helps to gain staff support during the period of automation rollout (Kotter, 2012; Saunders, Lewis and Thornhill, 2019).

[bookmark: _Toc236049869]4.4.3 Reduction in Physical Workload

The respondents were asked whether the introduction of automation had reduced the physical component of the work which they do. Most of the interviewees responded agree or strongly agree and thus showed that automation had significantly lightened the physical effort needed for warehouse activities. The results for the corresponding question in the format of pie chart and bar chart are given below:

[bookmark: _Toc236049902]Figure 4.10: Q10 Physical Workload
[image: ]
Automation reduces the workload through removing repetitive manual tasks and enabling workplace safety at that same time. Papasarikas, De Vries, and De Koster (2023) also concluded similar results by saying that when collaborative automation is applied then the employees get relief from the workload physically besides getting an uplift in productivity.


[bookmark: _Toc236049870]4.4.4 Impact on Job Satisfaction

The last question of employees' experience was whether the implementation of automation has resulted in an appreciation of the job satisfaction. Most of the interviewees had positive reactions, but some were left undecided. The following diagrams will illustrate this issue:

[bookmark: _Toc236049903]Figure 4.11: Question 11 Job Satisfaction
[image: ]
The results reveal that the majority of workers equate their job happiness with the introduction of technology and hence, automation is regarded as a tool to create happier working environment. The reason would be the higher level of efficiency, the less workload, combined with a higher degree of confidence as a result of being able to work side by side with robotic technology. Likewise, previous studies revealed that workers generally feel more motivated with the help of technology which eliminates mechanical operations and thereby opens up a way for them to focus on activities delivering added value (Grover&Ashraf, 2023; Goleman, 2018).

[bookmark: _Toc236049871]4.5 Findings on Organisational Factors

If organisational factors have any bearing on warehouse automation's success, this section will show you all about it, thanks to the results of the questionnaire which looked into topics such as management support, communication and the resolution of technical problems. These organisational factors have been constantly highlighted as crucial for a successful technology rollout in the literature (Tornatzky and Fleischer, 1990; Kotter, 2012).'

[bookmark: _Toc236049872]4.5.1 Management Support

More than half of the respondents think management support during the implementation process is up to the level.

[bookmark: _Toc236049904]Figure 4.12: Q12 Management Support
[image: ]
Most employees believe Management Support has been a consistent and valuable factor in technological change. Leadership that inspires confidence is able to drive employees' participation, lower resistance, and ultimately lead to the whole organisation undergoing change smoothly and successfully as per Kotter (2012).

[bookmark: _Toc236049873]4.5.2 Communication During Automation Implementation

Interviews asked participants whether the communication on automated changes was clear and effective. While a majority gave positive feedbacks, not a few respondents went for a neutral or disagreeing option.

[bookmark: _Toc236049905]Figure 4.13: Q13 Communication
[image: ]
The survey responses are telling us that communication is more a tool than something that can be improved indefinitely, but that said, there are still quite a few ways we can enhance how well it reaches our employees and helps them understand the technological change, which are mostly at the very first stages of a project (Vial, 2019).'
The findings suggest that while communication practices are generally effective, they could be improved to better prepare employees for changes brought about by implementation of the new technology.' Effectiveness of communication is a fundamental characteristic that can ensure the success of any digitally transforming project (Vial, 2019).

[bookmark: _Toc236049874]4.5.3 Resolution of Technical Issues

The last organisational element studied is the efficiency of resolving technical problems that arise with the automation systems. The respondents in the majority have chosen Agree or Strongly Agree, which is an indication of their trust in organisational technical support.

[bookmark: _Toc236049906]Figure 4.14: Q14 Technical Issue Resolution
[image: ]
Employees generally think technical problems are fixed quickly. Employees' trust in automation systems is increased due to prompt solving of technical problems. Furthermore, maintaining operational continuity is guaranteed. (Richards, 2020; Ivanov, Tsipoulanidis and Schönberger, 2019). The findings have also pointed out that there is not much need to improve upon technical resolution of issues. (Richards, 2020; Ivanov, Tsipoulanidis and Schönberger, 2019).'
These factors of the organisation are the main reasons that employees have a good attitude towards the change. They were not disappointed when their employers did not help much with the implementation of the new technology, nor did they receive detailed training on the technology. According to the results, it is the combination of the right technology and sound organisational management and effective staff support that makes warehouse automation successful, as argued by the previous works.
[bookmark: _Toc236049875]4.6 Overall Evaluation of Warehouse Automation


The last section of the survey requested employees' overall assessment on how greatly warehouse automation contributed to the level of operational efficiency. This last question was the best summary of what an employee was thinking, after taking into consideration different factors like productivity, workflow efficiency, the level of comfort and satisfaction with the work, the management support, the flow of information, and how well the technology was working in warehouse operations.
The most common responses were Agree and Strongly Agree which is a sign that, on most occasions, employees consider warehouse automation to have benefited operational efficiency in general. Only small amounts of responses opposed, and several had chosen to stay with neutral attitude.

[bookmark: _Toc236049907]Figure 4.15: Overall Impact of Warehouse Automation
[image: ]
We are seeing that, at first glance, the main reason for employees to link warehouse automation and better operational performance is that the employees' views of automation were generally positive. For most of the time, positive questionnaire replies were the ones that showed a view of work getting done faster, that people did not get to handle so much physical work anymore, and that they trusted the machines more when doing various tasks with them. The experiences that employees had of technology positively impacted operations are shown by how respondents rated it overall.
Still, there were some responses that were neither negative nor positive. This suggests that the automation rollout does not come with a 'complete solution' at once but needs to be perfected over time as a continuous effort. The organization should not forget that to get the most out of automation technologies, continuous investment is needed in employee training, communication plans, leadership back-up, and technical support.
The data here support conclusions made previously: warehouse automation indeed brings operational efficiency, and this happens when technological investment is backed up by efficient organizational management and employee involvement (Christopher, 2016; Richards, 2020; Grover and Ashraf, 2023). In addition, it is stated by Vial (2019) that only when technological creativity is combined with readiness of organization and acceptance by workers can digital change produce sustainable operational benefits.

[bookmark: _Toc236049876]4.7 Discussion of Key Findings









[bookmark: _Toc236049877]Chapter 5: Conclusion and Recommendations

[bookmark: _Toc236049878]5.1 Introduction

The study explored how warehouse automation technologies affect the operational efficiency of a business from the employees' point of view, with the data being collected through a self-administered questionnaire which gathered about 50 responses. The results shown in Chapter Four were put side by side with theoretical models in the field to see if research goals were accomplished. Besides that, practical suggestions of the author are offered to enable the organizations to better the implementation of warehouse automation. The researcher also briefly explained the limitation of the study as well as the possible direction of future research.

[bookmark: _Toc236049879]5.2 Summary of Research Findings

The results are such that the respondents have an almost exclusively approving attitude regarding warehouse automation and its benefit regarding operational efficiency. The majority were of the opinion that the implementation of automation has resulted in an increase in productivity, faster operational processes, fewer picking mistakes, as well, a better workflow efficiency. The workers also shared their positive experiences that they feel confident, that automation reduces the workload and, finally, the job satisfaction is higher. On the other hand, training-related queries revealed the need for extra training of employees which could lead to the enhancement of technology usage.
The other findings were about organisational issues such as management support, communication and technical help during the phase when the company was introducing the new technologies. Taking all together, we came in agreement with Richards (2020), Vial (2019), and others that the success of a warehouse automation does not simply depend on the level of sophistication of the technology but also on the quality of leadership and employee involvement as well as organisational preparedness.


[bookmark: _Toc236049880]5.3 Conclusion

Having carried out the research, it became evident that the study was able to accomplish one of its main goals that is finding out the effect of warehouse automation technologies on the efficiency of the operations. As the result from the employees of automation technologies indicated, they not only feel that it has given the company and the work of the employees more efficiency but as a result they themselves have also benefited. The staffs of the respondents generally liked automation technologies and could see how these things have been very useful in helping them carry out their duties more quickly and precisely.
Through the findings it was clear to us that if automation was introduced, the role of management is as important as the machine itself. Good relationship between management and employees, open channels of communication, effective employee training, and timely provision of technical assistance all lead to employees' positive attitude towards automation and its acceptance. Therefore, based on our study it is confirmed that the literature supporting organisational factor as a necessary support of technological change in fact stands and in the case of warehouse automation technology these factors can make a difference if accompanied by an organisational change management strategy as part of the company's long-term operational strategy.


[bookmark: _Toc236049881]5.4 Recommendations

The research has generated a number of suggestions. Among others, the first and foremost is that the companies have a continuing commitment to developing employees through training to keep their confidence and competence as well. Secondly, the role play of management is a lot more communication throughout the implementation of a new technology is very important for the employees to grasp what has changed in organisational and operational terms. Again, the maintenance and technical support should be the area under management control not only to avoid the interruptions during operations but also to make sure of the high-performance level of the systems as a whole. As the last point, the organizations should be making use of employees' responses and operational performance indicators so that the performance of automation can not only be tracked but be further used for the identification of new ideas and for the development of the operations efficiency over time.

[bookmark: _Toc236049882]5.5 Limitations of the Study

Since only 50 people were involved in the study, sampled from the readily accessible population, there is a possibility that the study findings cannot be widely applied. In addition to this, the self-reported questionnaire was used to collect the responses, so there exists the possibility that participants' subjective views may not necessarily reflect the real situation of operations performance. Lastly, the fact that the study was cross-sectional means it only took a snapshot at employee perceptions at one time point whereas, in reality, attitudes towards automation may gradually change with employees experiencing more and more of the latest emerging automated tools.

[bookmark: _Toc236049883]5.6 Recommendations for Future Research


If future research were to be done then, first of all, the researchers might take very much larger sample sizes from different warehouses to enhance significantly the generalizability of their findings. To be more comprehensive it is also proposed that comparative studies on various logistics organisations should give a better understanding of how warehouse automation takes place in practice.
Furthermore, future scholars might be able to benefit from the adoption of long-term research methodologies which would allow an analysis of the changing employee perception and operational performance after implementation of automation.
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Assessing the Impact of Warehouse Automation on Operational Efficiency at a large UK logistics  depot 

Section A: Demographic Information
Q1. What is your current role at the depot?
☐ Warehouse Operative
☐ Supervisor / Team Leader
☐ Manager
☐ Other
Q2. How long have you worked here?
☐ Less than 1 year
☐ 1–3 years
☐ 4–6 years
☐ More than 6 years
Q3. Which warehouse automation technologies do you regularly interact with?
☐ AMRs (Autonomous Mobile Robots)
☐ AGVs (Automated Guided Vehicles)
☐ Automated Picking Systems
☐ Conveyor Systems
☐ More than one of the above

Section B: Impact on Operational Efficiency
Q4. Warehouse automation has improved productivity in my work area.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree
Q5. Warehouse automation has increased the speed of completing operational tasks.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree
Q6. Automation technologies have reduced errors in picking and order fulfilment processes.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree
Q7. Automated systems have improved overall workflow efficiency within the warehouse.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree

Section C: Employee Experience
Q8. I feel confident when working with warehouse automation technologies.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree
Q9. I have received sufficient training to use automation technologies effectively.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree
Q10. Automation has reduced the physical demands of my job.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree
Q11. Automation technologies have positively influenced my job satisfaction.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree

Section D: Organisational Factors
Q12. Management provides adequate support during the implementation of automation technologies.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree
Q13. Communication regarding automation-related changes is clear and effective.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree
Q14. Technical issues with automation systems are resolved efficiently when they occur.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree

Section E: Overall Evaluation
Q15. Overall, warehouse automation has had a positive impact on operational efficiency at the depot.
☐ Strongly Disagree
☐ Disagree
☐ Neutral
☐ Agree
☐ Strongly Agree
Thank you for participating in this survey. All responses will remain anonymous and will be used solely for academic research purposes.
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