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1.0 Introduction

We have been approached by Company Y, an automotive manufacturer who has decided, in the wider context of introducing lean management, to invest heavily in plant automation. The company has identified the problem as falling sales in an environment of increasing customer personalisation. Previously, the company utilised a Made-to-Stock (MTS) approach whereby cars were produced in batches of colour and specification. In response, the company has decided to invest in robotics and adopt a Made-to-Order (MTO) approach where each car coming down the line can be customised.

The intention of this report is to provide an overview and consideration of the evolution of the project and the factors that should be considered during its initiation and planning phases. Project execution is not considered in this report as it is 

2.0 Project Lifecycle

2.1 Initiation

It is during this stage that the prime motivations for carrying out this project shall be laid out. It is here that the initial ideas for the project are explored and any problems and opportunities are identified. The initial business case will be developed in response to these discussions and will include potential options to the issues identified.

Key actions to be performed during this stage will necessarily include the following:

	1. Develop Business Case
	2. Feasability Study
	3. Project Team

	4. Project Office
	5. Review
	(Westland, 2007)


 

2.1.1 Business Case
The developed business case will be responsible for defining the problem in detail and will offer solutions to them.  In this case, the company has identified the problem as falling sales in a changing automotive environment and has decided to combat this by switching to a made-to-order (MTO) approach heavily reliant upon factory automation. Having already decided on automation, the focus here will be to deliver this changeover with minimal disruptions to business operation and delivering the project cost effectively. The business case should include the following:

- An executive Summary
- A definition of the business opportunity
- Possible alternatives
- benefits of the project
- An overview of any risks
- A brief financial analysis
- An overview of any assumptions and constraints identified				
(Kloppenburg et al, 2006)

2.1.2 Feasibility Study

1. It will be required at this stage to commision a feasability study. This aim of this study will assess the relative suitability of the prooposed solution to the business case and offer alternatives if necessary. Similarly, the feasability of cost estimations will be analysed and a detailed quantification of the risks identified carried out.

Grouped under five headings, the feasability study will aim to adress the following considerations:

(a) Technical feasability
(b) Economic feasability
(c) Legal feasability
(d) Operational feasability
(e) Scheduling													(Shen et al, 2010)


2.1.3 Project Team

The formation of the Project Team(s) will be driven by considerations of both different types of team structure and models of team development. 


Team Structures

As an overview, team structures can be grouped loosely into one of five categories:

 - Line Structure
 - Line and Staff Structure
 - Functional Organisation
 - Matrix Organisation
 - Project teams 												(Louie, 2017)

Line Structures 
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Common in small organisations, the line structure implies direct vertical managerial control where authority flows down the managerial hierarchy to subordinates. Line structures confer advantages in that:

 - Communication is streamlined
 - Enables rapid decision making
 - Responsibilities and roles are clearly defined 
 - Enables greater control and discipline

However, line structures are not suitable for organisational types and do have their drawbacks:

 - Rigid and Inflexible
 - Tendency for dictatorial structures to develop
 - Limited provision for specialisation
 - Overloads executives with day-to-day activities which may negatively impact future planning
(Diska, 2016)

Line and Staff Structures
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(Surbhi, 2018)

The line and staff organisation is an approach combining elements of the Line Structure and Functional Structures. As in Line Structures, authority flows directly downwards but the ‘advisory capacity’ of the system is augmented by the inclusion of functional experts who advise the managers.

Advantages offered by this system include:

 - Line Managers can focus on implementing and execution as planning and investigative functions assumed by staff
 - Decisions taken more comprehensively
 - Eased burden of Line Officers enables greater focus on future planning, thus creating more favourable conditions for future growth
 - Specialisation

The system is not without its disadvantages however and the following issues may arise:

 - Potential of conflict between Line and Staff components
 - Greater dependency on advisory function of staff
 - Potential for lack of coordination between Line and Staff where an overlapping of roles could lead to confusion
(Surbhi, 2018)
 - Greater expense as more functional specialists required.

Functional Structures
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(PMS, 2015)

Similarly, functional organisational structures are vertically based systems where each aspect of the product or service provided is organised into functional units. Worker communication is confined exclusively within these functional ‘silos’ and information is transmitted between departments via their respective heads.

Advantages conferred by this method of organisation include:

 - Employees of relevant skills are grouped together, increasing production efficiency.
 - Clearly defined roles and tasks
 - Coherent hierarchy allows for streamlined communication
 - Clear path for employee growth increases job satisfaction
 

Disadvantages of this system include:

 - Strict job definitions may lead to employee boredom
 - Competent promotions handling required in order not to discourage employees
 - Employees may lack situational awareness if communication between departments not handled well
(Vanhavebeke, 1999)
Matrix Structures 


First described in the aerospace industry in the middle of the 20th Century (McCarthy, 1980), a matrix type structure is combination of the functional structure already described with those of project teams. Here, individuals are not ‘fixed’ in their work allocation and work both within their own departments and across different teams. A defining feature of matrix structures is the lack of only one chain of command and the comparatively fluid distribution of roles and responsibilities.

Matrix structures can be classified depending upon the degree of hybridisation of organisational type i.e. Weak, Balanced or Strong (PMS, 2016)

Weak Matrix Structures
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Weak matrix structures retain much of the character of a functional organisation and the role of the Porject Manager is closely aligned with that of coordinator. Most authority lies with the functional manager

Balanced Matrix Structures
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(PMS, 2016)(Schnetler et al, 2015)

A balanced matrix structure prioritises the role of Project Manager to a greater degree but does not allow them full control over all aspects of project work.

Strong Matrix
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 A strong matrix organisation involves the use of full time project managers and makes extensive use of project teams. 

Matrix structures offer many advantages compared to traditional structures of organisational control, these include:

 - Horizontal and Vertical communication allows for greater coordination
 - Maximal utilisation of resources in Project teams
 - Better organisational focussing
 - Greater flexibility
 - More effective motivation of employees as human resources are harness on a departmental or project level	
(Usmani, 2019)(Schnetler et al, 2015)
However, matrix organisations do have their drawbacks:

 - Presence of more than one manager per worker may lead to confusion
 - Effective communications management required to synergise horizontal and vertical communication efforts
 - May be difficult to achieve balance between technical and administrative characteristics
(Usmani, 2019)(Schnetler et al, 2015)

Project Type Organisation

These are temporary type structures used for discrete periods of time for implementing project deliverables. The Project Manager has ultimate authority over roles and responsibilities and is limited only by project scope and budget constraints. Personnel are appointed by and report directly to the project manager who is also ultimately responsible for any progression opportunities. 
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(Adapted from Westland, 2007)


A project type structure allows for the following advantages:

 - Clear lines of authority allow for a reduction in potential  conflict and clear decision making
 - Shorter lines of communication
 - Streamlined communication allows for greater response to stakeholder needs
 - As a result of participation in many projects, team members become more educated, versatile and flexible.
(Kahkonen et al, 2013)

Likewise however, there are drawbacks:

 - While lack of power in functional organisations limits the role of a project manager, projectised structures can lead to nepotism
 - Tight deadlines and schedules can create a stressful working environment
 - Multiple projects requires greater communications management
 - Associated costs may be higher due to the involvement of external human resources for short periods of time
 -  The temporary nature of a project can lead to feelings of insecurity amongst some team members

(Kahkonen et al, 2013)

Having given a brief overview of the types of organisational structures, the most logical choice for the stated project would be a strong matrix type structure. This is due to the project being conceptualised as a number of discrete units that could be carried out in series or parallel. The developed work plan will include a comprehensive work breakdown structure allocating the time frame within which all tasks are to be completed and will define the roles and responsibilities of those responsible for each task.

While the teams have yet to be formalised, the basic tenets of team formation can be treated as generic and many theories abound as to its nature. The most prominent of all team building theories is that of Tuckman (1965), which was further expounded in 1977. His theory provides a conceptual framework of the proposed stages of team development.

The first stage in team formation is referred to as forming. Primarily concerned with developing relationships, at this stage the group is undergoing orientation and boundaries for interpersonal communication are being tested and established. While motivated, team members are only just becoming acquainted with the issues and objectives of the project and will remain focussed on their own role at this stage. Relationships are being established and discussion at this stage focusses necessarily on elaborating project scope, definitions, time scales, member backgrounds, individual roles and ground rules.

The second stage is referred to as ‘storming’ and is primarily characterised by intergroup conflict and lack of unity. Tuckman (1965) writes ‘group members become hostile toward one another and toward a therapist or trainer as a means of expressing their individuality and resisting the formation of group structure’. Likewise, it is similarly stated that while many groups never progress beyond this stage, some skip it entirely. It is also possible that cliques will form, centred around strong personalities or ideas. In order to get through this stage, members must learn to work together to overcome obstacles and differences in practice or opinion. In practice, facilitators are often used to assist the team in overcoming boundaries at this stage.

The third stage in team development is ‘Norming’. This is a stage defined by a relative increase in group cohesion where group members are more accepting of each others opinions and working practices. Tuckman (1965) writes that at this stage, the group can be considered an ‘entity’ as ‘in-group’ feelings develop and notions of group loyalty arise. Similarly, Neumann and Wright (1999) describe ‘norming’ as a stage of ‘shared mental models’ and as a stage where the group members are learning to work together effectively

The final stage articulated by Tuckman is that ‘Performing’. Here the group can be said to develop ‘functional group relatedness’ as the group has come together to utilise their capacity in order to solve presented problems. Tuckman describes the group at this stage as a ‘problem solving instrument’ where members have adapted to roles in a task oriented manner. Intra-group tensions have decreased and the group works and communicates smoothly.

A further stage, elaborated by Tuckman in 1977 is termed ‘adjourning’. This stage is characterised by project completion and the need for effective transition. More concerned with the well being of the team than the managerial aspects, the need here is to provide effective closure of the project and manage the transition of team members to previous teams or departments.

2.1.4 Project Office

The project office is the physical space required for the project team to undertake its work. This may be a physical office or a virtual space enabling rapid and effective communication. Office requirements will include considerations of the following:

 - Equipment e.g. furniture, computer equipment and materials
 - Communications Infrastructure
 - Documentation e.g. standardisation practices
 - Tools e.g. modelling software 
 (Brook, 1997)
2.1.5 Review

At the end of the initiation stage it will be necessary to initiate an end-stage review. This will serve as a checkpoint to ensure that the stage has completed its objectives and goals.

3.0 Project Planning Phase

Primarily concerned with scoping the project, once the initiation phase has been completed the project will enter the planning phase. Here, detailed plans will be drawn up detailing the requirements, constraints and dependencies of the varying aspects of work to be carried out. A number of plans will have to be created and should deal with the following:

	Project Plan
	Resource Plan
	Financial Plan
	Quality Plan

	Communications
	Risk Plan
	Procurement
	(Westland, 2007)









3.1 The Project Plan
The project plan will be the key tool used to define success at each stage of the project. The project plan shall define the phases that the project is to go through and detail the work to be carried out at each stage. This Work breakdown Structure (WBS) will inform how priorities and resources are allocated to key tasks and a work schedule will be produced (Westland, 2007)

3.2 Resource Planning

The resource plan will detail the level of resources needed to achieve the tasks listed in the project plan. It will quantify both the type and quantity of resources needed and an allocation of time-scales within which they are to be carried out. The resource plan should provide a detailed description of the following:

- What resources are required to complete the project

- Duration required for each resource

- Quantity of each resource required

- Types and quantity of labour required and their responsibilities

- Equipment and materials needed

3.3 Financial Plan

The financial can be defined as the document detailing the total financial resources required to complete the project. This would include the total cost of labour, materials and equipment required at each stage and sub-stage. Meticulous financial planning is essential to allow the contiguous tracking of expenses and allows the measurement of projected expenses versus real-time cost throughout the project (CMI, 2014)

Since a budget was not allocated in this project, the first step in financial planning will include a total quantification of all estimated costs involved in the project. Most project budgets are spent on procurement (KPMG & ACCA, 2015)) i.e. material purchasing, labour, and equipment, however other sources of expense should be considered e.g. external suppliers, office requirements and administration.

Once the total cost breakdown has been established, the next stage is to determine the unit-cost for each expense identified. This implies the cost requirements per unit of time needed. For example, labour costs could be determined per hour supplied, the equipment costs as rental costs per day (when necessary) and material as costs per unit quantity (CMI, 2014))

Similarly, once the cost breakdown and the unit-costs have been calculated, an expense schedule can be constructed. A breakdown of expenses per unit time, this will allow for the determination of costs on a weekly, monthly or yearly basis (Snider & Davies, 2018)

Finally, mechanisms for determining compliance to the financial plan should be developed. This would allow for accurate reporting and monitoring of financial expenses and define the roles for those whose responsibility it is to ensure conformity.


3.4 Quality plan

The quality plan document will detail the parameters by which quality is to be defined and how it is to be quantified. In an operational context, quality has many implications depending upon the arena which is being served and its definition will be context dependant.  The quality plan will define the following :

 - The objectives to be obtained at each stage of the project
 - Key project deliverables that should be reviewed 
 - The operational practices of the project and at each stage
 - The steps involved in the process at each stage of the project
 - The specific standards required from each implemented stage
 - A regime for determining the quality objectives achieved from each stage
 - Procedures for making changes in the quality plan as processes develop.
(Scope, 2016)(Early & Coletti, N.D.)

3.5 Communications Plan

A coherent communications plan will be essential in allowing for the smooth transfer of information not only for intra-project purposes but to external stakeholders also. The nature of communications in a project can be conceptualised as the following: (Newman, 2016))

 - Internal Communications e.g. between / within project teams
 - Communication between the project team and the customer
 - External Communications e.g. media
 - Corporate communications.

An effective strategy should thus provide a coherent strategy for enabling effective communication between all interested parties. In order to do so, the communications plan should effectively identify the following requirements:  (Kuchi, 2016)

 - Correct identification of stakeholders (Who needs to know?)
 - Correct identification of stakeholder requirements (Why they need to know?)
 - Identification of stakeholder information needs (What they need to know?)
 - Ideal frequency of stakeholder communication (When they need to know?)
 - Preferred method of stakeholder communication (How they need to know?)
 - Define the roles of those whose responsibility it is to communicate to specific stakeholders
 - Define the standards used in communication e.g. templates, forms, documents and formats


3.6 Procurement Plan

The purpose of the procurements plan will be to define the framework under which items, services and resources will be procured. Conceptually, this framework will:

 - Detail the items/resources to be procured
 - Define the justifications for their procurement and any decision criteria
 - Establish procurement deadlines
 - Provide an overview of any constraints to procurement
 - Define and standardise any contracts, templates and documents to be used 
 - Define a contract approval process
 - Provide a determination of item/resource cost in relation to procurement justification
 - Provide a comprehensive supplier breakdown and include guidelines for their management
 - Ensure coordination of project procurement with project budget and schedule
 - Provide work breakdown structures in relation to procurement plans
 (ADB, 2018)
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efforts to the project and a good understanding of the nature of
project’s activities, mission, or goals.
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Pure project based organizations are more common among large and
complicated projects. These large projects can absorb the cost of
maintaining an organization whose structure has some duplication of
effort and the less than cost-efficient use of resources. In fact, one
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FIGURE 6.11: LINE ORGANIZATION





