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[bookmark: _Toc26097820]Executive Summary
A projects team structure and the projects required stages has been critically examined for the implementation of an integrated robotic system with barcode scanning capabilities. Krueger et al., (2019) study on ‘Testing the vertical and cyber-physical integration of cognitive robots in manufacturing’ identified the benefits of an integrated robotic system. Keikotlhaile et al., (2015) study on ‘Finding a Balance between Formal Teams and Communities of Practice in a Project-based Organisation. Procedia - Social and Behavioral Sciences’ goes on to address the benefits of a flat hierarchy structure and the need to implement this hierarchy to manage a project correctly. Studies conducted by Michalos et al., (2018), Youssef and Salem, (2007), Cai et al., (2019) and Fletcher et al., (2019) go on to address key characteristics for the implementation of an robotic automation system with barcode scanning capabilities. These characteristics identify both the benefits and limitations associated with the robotic system and how it can have an impact on the organisation and project. A Project Life Cycle has been critically examined, identifying some major components such as Change Management, Quality Management which crucially explained the quality circle, and Risk Management which goes on to discuss the need to identify and manage risks in a project as identified by Apm.org.uk, (2019) .  
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[bookmark: _Toc26097821]Introduction
This assignment will critically examine how an automated robotic system with barcode scanning capabilities can be incorporated into the automotive sector. This project will recognise how the project can be structured by identifying the required hierarchy, what departments are needed to implement and manage this project, how the team’s performance can be monitored and managed, and how Tuckman’s four stages of group development is incorporated into a newly established project team. Project stages will then be researched to establish what phases need to be incorporated into the project to ensure it is managed correctly and its potential is exploited. Project life cycle with then be investigated to identify some key points associated with project life cycle and how it can have a significant impact on the project. Research will be carried out to establish the benefits and limitations associated with a robotic system, which can have a significant impact on the project management and structure. 




[bookmark: _Toc26097822]Project Team Structure 
Changing to a more automated robotic system with integrated barcode scanning arrangements, will inevitably improve process performance and safety (Zurawski. R, 2018). A flat hierarchy structure will allow for a more controlled oriented project. Ingram. D (2019), suggests that flat organisational structures empower employees, there is less information dilution through the chain and managerial members take on more responsibility. Therefore, it would be of sound logic to implement the flat hierarchy structure for this project, and involve departments such as mechanical, instrumentation, operations and HR for positive responsiveness though this automated robotic project. 
Krueger et al., (2019) study on ‘Testing the vertical and cyber-physical integration of cognitive robots in manufacturing’ explored the development of robotics in the automotive industry for kitting applications. The study produced a methodology that enabled robotics to take tasks away from personnel by using a system known as ‘STAMINA’. This software and hardware system was integrated into the Manufacturing Execution System and allowed robots to carry out tasks autonomously to meet the organisation needs due to variation of the customer demands. This study clearly identifies the benefits of an integrated robotic system for the automotive industry and a project structure should be produced involving all departments with a flat hierarchy to help exploit the projects potential. 
[bookmark: _Toc26097823]Flat Hierarchy
Flat organisation hierarchy is an establishment with little or no levels of managerial staff between employees and senior management (Colette. L, 2019). The flat hierarchy structure promotes employees involvement with the decision making process while supervising employees less (Colette. L, 2019). There are many benefits associated with this flat hierarchy structure as identified by William. C (2018), they are as follows: 
· Employees level of responsibility is elevated in the organisation
· Decision making process between employees is more effective due to fewer managerial members of staff 
· Communication and speed between employees is far more swifter due to the removal of excess layers of management
· Organisations budget cost is reduced due to middle management positions being removed. 
[image: ][bookmark: _Toc25865920]Figure 1: Flat Hierarchy (Learnmanagement2, 2018)

Studies conducted by Keikotlhaile et al., (2015) and Krueger et al., (2019) found that implementing flat hierarchy structure to manage projects improved performance. Both managerial and lower employee positions communicated better and managerial roles experienced less responsibility. The project hierarchy will include the following arrangements:
[bookmark: _Toc26097824]Departments 
The automotive industry will be subject to various departments that will be required to implement this new robotic system. Having an input from different departments with individual attributes and high levels of experience will benefit the company more compared to contractors with limited experience subject to the current system in place (Bender, 2016).
[bookmark: _Toc26097825]Operations
The operations department are subject to daily operation of the current system in place and will require training to operate the new integrated system. Operation personnel are exposed to daily activities and will have vast experience, which will be of great use when structuring a project team together for carry out this system (Rodriguez Pérez, 2018).
[bookmark: _Toc26097826]Instrumentation
The instrumentation department will be of great significance through this project structure as this department will have the role of installing the robotic system and carry out regular maintenance on electrical equipment (GetReskilled, 2019).
[bookmark: _Toc26097827]Mechanical
Like the instrument depart, mechanical will again be involved with installation and maintenance of this new integrated system and the experience obtained through the industry will be of great value (Davim, 2018).
[bookmark: _Toc26097828]Human Resource
Human Resource and financial department will inevitably be required for this project to ensure that all HR related issues can be managed correctly (Leatherbarrow, and Fletcher, 2019)
[bookmark: _Toc26097829]Team Performance Indicators 
Determining the team’s current stage of development and deciding what skills and behaviours to focus on, to guide the team to the next stage is identified by performance indicators. These indicators are observed and evaluated continuously to compare actual results to predicted improvements that the leader expects over time (Levitt, 2019). Team performance indicators include the following: 
· Allocation of Roles and Responsibilities
This process assigns role and responsibilities for tasks (Levitt, 2019). The allocation of roles and responsibilities for the project will be based on competencies, experience and project requirements (Levitt, 2016).
· Task Focus
The types of tasks that the team prefers are very revealing about this stage of development (Levitt, 2019). Preferred allocation of tasks is generally based on experience and competence. This will be established at the early stages on project planning, known as the ‘Concept ‘phase (Keyes, 2019)
· Relationship Focus
The way that team’s members relate to each other tells a great deal about the team’s growth stage (Levitt, 2019). Team bonding and ice breakers are a great way of teams to bond and grow. Over time, team performance increases because members of the project learn about personnel traits and establish professional relationships which can impact performance (Smyth, 2016).


· Tolerance For Ambiguity  
The ability to tolerate uncertainty, and even embrace it as a way to build one’s own structures and take risks, is the sign of a more established team (Levitt, 2019). Over time the team growths in a mature manner which inevitably results in better performance (Levitt, 2019).
· Problem Solving Approaches 
The method that a team uses to solve problems is one of the most important determining factors in identifying its actual stage of development (Levitt, 2019). Through the project, problems will inevitably result in delay and potentially effect the critical path of the project. Therefore, by having a well-established, experienced team the problems can be tackled and fixed in a swift manner (Levitt, 2019
· Attitude About Change 
The team life cycle involves significant ups and downs until change is accepted as something positive and necessary (Levitt, 2019). Organisations tend to resist change due to complacency, organisations must change to stay competitive. Therefore, the project team structure must be willing to adapt and change to meet the expectations of the project (Levitt, 2019).
[bookmark: _Toc26097830]Tuckman’s Stages of Group Development 
Tuckman’s group development theory focuses on a way in which a team tackles a task from the initial stage, to completion of the project. This theory is particularly relevant to team building challenges as the phases relate to the completion of any task undertaken by a team. This theory enables teams to observe their behaviours within a short period of time. The philosophy is split into four stage known as Forming, Storming, Norming and Performing as seen in figure 2 (Teambuilding.co.uk, 2019).
[bookmark: _Toc25865921][image: ]Figure 2: Tuckman's Stages of Group Development (Mindtools.com, 2019)






Forming
The ‘Forming’ stage is when the team first comes together and is subject to hesitancy, confusion, anxiety, and lack of purpose and team identity. While some may be familiar with other members from previous projects, the new members will be unsure and unfamiliar with limited knowledge of what to do. There will inevitable be conflict between the self-interest of the team members as the requirements of the project which is usually imposed due to pressure of deadlines and cost restraints (Lester, 2016).
Storming 
After the ‘Forming’ stage is established, the team enters the ‘Storming’ phase, where the team members begin to subject variations between reality and what they had hoped for (Kay, 2017). In the ‘Storming’ phase, members of the project team become dissatisfied with the teams confidence on a leader and can react unfavourably towards the leader and other members of the group. Some members will compete for attention or supremacy. Expectations and roles should be redefined by the team leader to get through this stage (Back, 2015).
Norming 
The team begins to respect each other’s differences and produce a greater degree of trust in the ‘Norming’ stage (Kay, 2017). Team members resolve their differences between their initial outlook and reality of the situation to discover ways of working together as a team (Back, 2015).
Performing 
After a team has made it through the ‘Norming’ phase, it enters the ‘Performing’ Stage. Here, the team is at optimum task execution with high levels of pride being produced in their work. Team members tend to feel excited about the team’s activities and react proactively to complete the task (Back, 2015).







[bookmark: _Toc26097831]Stages of Project
Project stages allow for leaders, project managers across all industries gain senior management support and command the resource necessary to plan theirs team’s development to achieve high performance and superior results through effective team collaboration (Levitt, 2019).
[bookmark: _Toc25865922]Figure 3: Five Stages of Project (Pathak, 2019)
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Although Pathak (2019), has identified five key phases of project development, there are further stages that can be incorporated into these phases. They are as follows: 
Concept
The concept phase develops an outline business/schedule and is the initial stage of an idea. Project managers and sponsors are appointed at this stage to carry out sufficient analysis and ensure the project is viable and identify if it is worth investing into this idea (Apm.org.uk, 2019).


Feasibility
The feasibility study examines the projects timeline, costs and goals to determine if the potential project should be implemented. The available resources and project requirements are examined to determine if pursuing the project is worth it (Villanovau.com, 2019).
General Design
Once the feasibility study has been completed and the outcome has concluded, that the project idea is viable for the company then, the general design of the project can begin. This will include everything that is necessary to complete this project under the designated budget, whilst ensuring project outcomes can be met (Soriano, 2018)
Detailed design
The detailed design will consist of any alterations required after reviewing the general design. This will fine tune the specifications while amending the project requirements as needed. This is the last stage of the project before process procurement can be carried out (Www2a.cdc.gov, 2019).
Process procurement
Process procurement is a series of processes that are essential to acquire services or products from requisition to purchase order and invoice approval .Procurement describes the activities required to obtain goods and services on behalf of the organisation.  Each procurement process is unique to its operations and context. The procurement process consist of Process, People and Paperwork (Kiss Flow, 2018).
Tender 
A tender is a submission made by a supplier in response to an invitation to tender known as ITT. This makes an offer for the supply of services or goods. Pre-qualifications questionnaire PQQ may be completed by the invitation to tender to ensure the contractor is competent and has all the necessary resources and experience to carry out this project successfully (Charrett, 2019).
Installation
The installation phase consists of the construction and implementation of the project with the tender being in place. The design is implemented and the processes is recorded to ensure the critical path is well within the time frame (Kliem and Anderson, 2016).

Commission
Commissioning entails brining the project online. Experienced personnel are required and procedures are followed to ensure the project is brought online safely and efficiently (Burke and Barron, 2014).
Training
Adequate training must be provided to ensure all personnel know how the new system operates and how the new system can be used. The new barcode system for item identification may be new to some personnel and training must be implemented to ensure the system is operating for optimal performance (OECD, European Union, 2015).
Monitor and Evaluate 
On completion of the project, the outcome must be evaluated to establish what could have been done differently and how it can be improved. This will help mitigate further implications in the future and the project team can gain experience for future projects. The process must be monitored to identify any bottlenecks and help improve the process when necessary (Chabbott and Chowdhury, 2015).
[bookmark: _Toc26097832]Robotics Automation Barcode System Case Studies
Studies conducted by Michalos et al., (2018), Youssef and Salem, (2007), Cai et al., (2019) and Fletcher et al., (2019) have identified key characteristics for the implementation of an automation system with barcode scanning capabilities. These key points are as follows: 
· Barcodes are scanned by optical scanners and are widely used to implement auto ID identification systems on components. 
· The implementation of robotic systems tend to encounter problems such as large memory space, long processing time, and continuous calibration. 
· The implementation of automation and robotics improves productivity as well as safety risk and labour shortages. 
· High flexibility is associated with manual assembly work systems but subject to low productivity in comparison to fully automated systems. 
· Systems need to incorporate greater levels of automation to increase productivity. However, this will impact the human operators who provide the manual work. 
· Automation systems will still require human qualities such as problem solving which can be irreplaceable. 
[bookmark: _Toc26097833]Project life Cycle
All the phases in which a project is carried out from the start until the end is known as project life cycle. Regardless of a projects size or complexity, project life cycles are all similar (Heldman, 2018). Project life cycles generally consist of the following (Heldman, 2018):
· Beginning of the project
· Organisation the planning for the project
· Performing the work
· Closing out the project. 
Many factors will determine if the project will be successful as discussed before though the project stages and project structure, all of which will have significant impact on personnel and performance. Some of these key factors are as follows: 
[bookmark: _Toc26097834]Change Management 
A term used to transition projects, companies, groups and people from one stage to another is known as change management (Cleverism, 2017). Change management enables organisation to produce a planned framework and structure to steer a business to a different state in order to stay competitive. The advantage of this allows companies to increase its chances of staying within budget (Cleverism, 2017). Process Street (2016), goes on to identify different types of change management models, all of which will impact a companies and projects performance, they are as follows: 
· Kotter’s Theory
· Nudge Theory
· ADKAR
· McKinsey 7S Model
· Lewin’s Change Management
· Bridges Transition Model
· Satir Change Management Model
· Kubler-Ross Change Curve





[bookmark: _Toc26097835]Quality Management 
Managing quality performance in services is known as quality management. Project management requires high performance quality as a goal to ensure optimal performance is achieved (Simplilearn.com, 2019). There are three phases to quality management as defined by Simplilearn.com (2019), they are as follows: 
· [bookmark: _Toc26097836]Quality Planning
This phase is where the plan is created, identifying clear goals and objectives for the project. The quality management should be communicated with the stakeholders in the project, with measurements put in place to ensure optimal performance is achieved.  
· [bookmark: _Toc26097837]Quality Assurance
The quality assurance phase ensures that the project is delivering on quality services. The quality plan can proceed in an efficient manner when all quality characteristics have been implemented correctly. 
· [bookmark: _Toc26097838]Quality Control 
Quality control phase ensures correct procedures are in place to manage the project if the project is failing in terms of quality. The project is continuously monitored and amendments are made if necessary. The corrective action should be effective and efficient.  
[bookmark: _Toc26097839]Quality circle
Under quality management, quality circle must be addressed to ensure all issues are resolved. The quality circle requires the project group to meet on a regular basis to resolve problems that have occurred through the project (Business Jargons, 2018).
[bookmark: _Toc25865923][image: ]Figure 4: Quality Circle (Quality Circle, 2019)



The purpose of the quality circle is to help improve team performance by meeting to discuss team issues, resolve these issues and motivate employees (Business Jargons, 2018). Quality circles are formed to contribute towards the following: 
· To produce a high standard health and safety environment
· To perform in a way that helps the organisation develop
· To enhance productivity and improve product quality
· To improve the teams confidence, skill set, and creativity through training. 
[bookmark: _Toc26097840]Risk Management 
The risk management process through a project identifies risks and how the risks are then managed and understood, which enables the project team to maximize opportunities while eliminating threats (Apm.org.uk, 2019). Projects always carry risk regardless of the individuality, and the risk must be identified and managed correctly. Risk can be defined as two levels for a project depending on the project phase. Apm.org.uk (2019), suggests that at the detailed phase, risk is defined as ‘an uncertain event or set of circumstances that, should it occur, will have an effect on achievement of one or more objectives’ and the higher level phase overall risk is defined as ‘exposure of stakeholders to the consequences of variation in outcome’. The risk management process, as identified by Row (2018) illustrates the steps need to correctly manage a risk through a project starting from the identify risk stage all the way through to the monitor results phase. 
[bookmark: _Toc25865924][image: ]Figure 5: Risk Management Process (Rowe, 2018) 

[bookmark: _Toc26097841]Conclusion 
This assignment has critically examined how a project will be structured to manage the implementation if an automated robotic system with barcode scanning capabilities. Colette. L, (2019) and Krueger et al., (2019) identified a flat hierarchy structure as the best management structure to follow, and identified the benefits and limitation associated with this hierarchy. With the desired hierarchy established, the departments required to be incorporated into this hierarchy was researched and Levitt, (2019) goes on to address the need for the team’s performance to be monitored by incorporating Team Performance Indicators into the project team. Kay, (2017), addresses Tuckman’s 4 stages of group development which clearly specifies the stages in which a project team goes through as the project progresses from the start to finish. 
Pathak (2019), recognised five stages of project development and further research established 10 further phases which can be incorporated into the project stages to ensure the projects potential is maximised and correctly managed.  Research conducted by Michalos et al., (2018), Youssef and Salem, (2007), Cai et al., (2019) and Fletcher et al., (2019) have identified key characteristics for the implementation of an automation system with barcode scanning capabilities which will have a significant impact on the initial design phase of the project. 
[bookmark: _GoBack]Project life cycle has been researched by Heldman, (2018), which goes on to address key factors associated with project life cycle.  Through this researched, key characteristics associated with project life have been identified such as Change Management by Cleverism, (2017), and Process Street (2016) which goes on to address eight different types of Change Management. Quality Management has been researched and in particular, Quality Circle was found to have a significant impact on a projects performance if quality is managed correctly as identified by Simplilearn.com (2019). The Risk Management phase of Project Life Cycle has been identified by Apm.org.uk, (2019) which identifies the key steps required to identify and manage identified project risks. 
[bookmark: _Toc26097842]
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The Flat Structure diagram below illustrates that flat structures have a small number of
management layers; many just have one layer.
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Layers and Span of Control

In contrast to a tall organisation, a flat organisation will have relatively few layers or just
one layer of management. This means that the "Chain of Command" from top to bottom is
short and the "span of control is wide". Span of control refers to the number of employees in Liang: organ
that each manager is responsible for. If a manager has lots of employees reporting to them,
their span of control is said to be wide. A manager with a small number of direct reports

has a narrow span of control. Due to the small number of management layers, flat
organisations are often small organisations.
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There are different schools
of thought about the number
of phases during a project. ~
Some claim there are 3
phases, others say it's 5. At
the base of it, the

points-out that the
number of phases is
determined by the project
team and type of project.
Project management is
solely based on the idea that
a project goes through a
number a phases
characterized by a distinct
set of activities or tasks that take the project from conception to
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1977. Gradually it caught the attention world over and most

of the developed and developing countries are using this

concept to their benefits.
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Implementing a risk management process is vital for any organization. Good risk management doesn't have to Managers
be resource intensive or difficult for organizations to undertake or insurance brokers to provide to their clients. The 6 Biggest Risks Concerning Small
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process can be rewarding.
Risk management does require some investment of time and money but it does not need to be substantial to be
~

effective. In fact, it will be more likely to be employed and maintained if it is implemented gradually over time.





