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1.3 Layout of the dissertation

Chapter 2 – Review of literature
This chapter sets out the academic context of the current study in a manufacturing organisation, by identifying and evaluating studies on the subject of the efficacy of planning systems. Subsequently, this permits the opportunity to distinguish gaps in present-day understanding and to communicate the research question. 

Chapter 3 – Methodology 
This chapter considers research philosophy and data gathering systems considered appropriate for conducting this study. In addition, how the use of Saunders Onion may be utilised to devise suitable procedures throughout the many phases of research design is considered, with a focus on the methodology adopted prior to collecting data. 

Chapter 4 – Analysis of results 
This chapter will put forward the analysis and deliberation of data derived from the questionnaire. 

















2 .1 Introduction to the review of literature 
This literature review will consider the effectiveness of planning systems in a manufacturing organisation. 
Firstly, it is important to understand the definition of planning and Buzacott et al. (2013) elucidates the many definitions, although the concentration remains on employing the most effective methods for attaining objectives. It is noted that planning has become more significant over the last hundred years, although manufacturing orgainsations have always searched for ways to enhance their competitiveness. Internal manufacturing efficacy was adequate for successful operations during the first half of the 20th century but, as competition has escalated, organisations have needed to improve operations and consider other factors, such as cost efficiency, quality and delivery. Therefore, organisations need to plan operations fittingly.
Secondly, it is important to develop understanding of the ways in which planning is implemented within an organisation. Consideration needs to be given to the methods of production planning, production scheduling and the implementation of planning scheduling systems. 
Brush Switchgear, a manufacturing company, have identified the need to review their planning system. This literature review and subsequent research will support management in determining the most effective planning system for the company.


















2 .2 Planning 
There are various definitions of planning, although the focus remains on achieving goals in the most effective manner. Buzacott et al. (2013) states that planning can be considered as a method of preparing, in a systematic manner, for future tasks. This definition of planning is founded on forecasts and suppositions, relating to how the object being planned and its setting will progress in the future. In contrast, (Ogolo,j. 2011) claims that “planning is the act or process of making plans for something. This will make us go back to what the plan is. Plan is something that you intend to do or achieve”. He also defines planning as a procedure where the decision is made about what goals will be followed contained in a future time structure, as well as considering what exactly needs to be done to be able to attain these goals.
To achieve objectives set, an organisation utilises a monitoring process, assessing target versus current status, to determine whether the plan is being adhered to in term of actions being undertaken. Any inconsistencies found will form the basis for future evaluations, targeted at identifying the reasons for the plan not being strictly followed and determining suitable corrective action. This monitoring is effective as it delivers responsive information, which will elucidate and bring up to date the planning. 
Ogolo (2011), Buzacott (2013) and Leseviciute-Ufartiene (2014) all identify the importance of planning. When considering planning, linked to business or management, planning is the initial purpose managers undertake. This, therefore, establishes the configuration of activities required to meet future circumstances, so that organisational goals can be achieved. Plans can be described as present day, prearranged sequences of action, which then steer future operations in the direction of an organisation’s goals. 
Ogolo (2011) identify the importance of planning as the constant managerial procedure of predicting the future environment of the organisation, the creation and development of both long and short-term goals to be attained and the choosing of the most effective strategies to fulfill these goals. Consequently, the significance of planning is a major factor in securing effectiveness in an organisation. 
Although planning has been identified as important, changes take place in this environment of organisation that cannot always be predicted, including economic change, socio-cultural change and technological change. Information Technology (IT) is a prime example, as it is derived from the technological environment is surely going to impact upon a business organisations operations and performance. Developments in IT are swift and as changes occur, organisations need to restructure complete work procedures and work relationship. Economic changes, including inflation, in the organisational environment can influence and have an effect on the operation of a business. A business organisation may have the financial balance to buy raw materials (inputs) and machinery, but due to inflation, these are no longer easily acquired, as there are greater amounts of money but fewer goods and services. Therefore, it is vital that organisations predict these changes to enable them to meet their ultimatums and prepare for them. If this is successful, then a business can function unimpeded (Ogolo, j, 2011). 




2.3 The planning process 
“A planning process is a set of interrelated and interdependent activities towards achieving the planning goals” (Buzacott et al., 2013). This can be explicitly expressed with the aid of diagram of the planning process depicted below:
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(Koontz, H, 1964)

To safeguard itself against unanticipated circumstances stemming from its macro-environment, micro-environment or international environment, it is a necessity for organisations to plan. It is asserted that the planning process consists of five main stages. In the first stage the organisation develops understanding of the current state and in the second stage goals are determined. The third stage is frequently described as production planning, as managers predict what will possibly occur in the organisations internal and external environment, so that different routes of action can be developed. The fourth and fifth stages are often described as production scheduling. In the fourth stage, managers regulate or recognise routes of action and in the fifth stage, managers assist plans required to achieve the organisations key plan of action. (Ogolo, j, 2011) 
Buzacott (2013) states that, unforeseen circumstances arising from the environment and workers and machines having restricted procurement, information and processing capability, planning being conducted as a process is crucial. Managers cannot assume sequential planning phases when describing a model planning process for diagnostic purposes, as planning is conducted as a repetition of a process, which enables managers to assess the reliability of each planning stage in conjunction with any assumptions. 
There is limited research identifying the disadvantage of an organisation having a planning process in place. Therefore, this suggest that having an effective planning process is key to an organisation’s success.

2.4 Production Planning 
“Production Planning (PP) is the lifeblood of any manufacturing firm” (Vincent, O, 2018). Production planning involves determining the balance between handling suppliers and satisfying customers. Without satisfactory forecasting alongside production planning, an organisation may suffer financially, and its reputation may diminish. 
To gain a competitive edge, manufacturing organisations need to have knowledge of what, where, how, when and the amount to produce. Production planning is steadily developing into the most crucial actions of an organisation’s operations, and is strategic for all organisations, whatever the size, to adopt in some form.
Production is a procedure an organisation develops to convert a group of inputs, including workers, information, materials and capital into an identified group of output, such as the correct quality and quantity of completed products and services, consequently attaining an organisations’ goals. Vincent (2018) states that production planning is a stage within a manufacturing site which makes sure that the correct amount of raw materials, including machinery, workers and funding, are accessible when required to complete products in the stipulated schedule. This is a management task related to choosing the prerequisites of production in an organisation based on the space accessible and on market demands.
Vincent (2018) asserts that synchronization among the different departments in an organisation is the most important purpose for undertaking production planning. Effective teamwork ensures that any problems in the production process can be eliminated. Production planning supports an organisation in decision-making relating to the need for materials, workers and equipment, organising production agendas based on market demand, co-ordinating the correct quantity of inputs at the correct time and ensuring cost-effective use of inputs.
Feng et al. (2011) assert that production planning performs a vital function and is an essential part of an organisation’s operations management. Due to the high financial output linked to energy use, materials and the maintenance of product lines in old-style manufacturing organisations, production planning is especially important. Feng et al. (2011) claim that, by implementing and operating a successful production management strategy and making the most effective use of production planning approaches, improvements are inevitable. These improvements are important if an organisation aims to advance in production competences to lower costs but sustain profits in the competitive market. (Feng et al., 2011) 
Jabri et al. (2019) emphasise the vital role that production planning plays in manufacturing organisations. At every part of the production process, from raw materials to finished products, effective planning corroborates the attainment of targets, ensures best use of resources and improves the quality of services. (Jabri et al., 2019) 
It can be asserted that production planning is an effective strategy for organisations to adopt and there is limited research that highlights production planning as a negative strategy. However, Altendorfer et al. (2016) define production planning as likely to become ineffective. This is based on assumptions surrounding the accessibility of inputs, such as equipment and materials, and on customer purchases, not always being accurate (Altendorfer et al., 2016). 

2.5 Production Scheduling 
Scheduling can be defined as “essentially the short-term execution plan of a production planning model“(Marcello et al., 2013) and the production scheduling comprises of the tasks undertaken in a manufacturing organisation, with the intention of managing and controlling the implementation of a production procedure. The schedule illustrates in detail which tasks must be undertaken and how resources must be utilised to meet the demands of the plan. 
Production Scheduling is the process of effectively charting a group of tasks to a group of target resources. In a larger, manufacturing organisation, production scheduling is a necessity if it is to operate appropriately and have a positive impact on the productivity of a procedure. Herrmann (2006) states that the rationale for production scheduling in manufacturing is to reduce production time and expenditures, through apprising a production unit about when production should take place, which workers should be involved, and which equipment should be utilised. Scheduling function determines the time-sequence of orders, jobs, tasks and operations, in addition to the apportionment of resources required to complete the associated groups of orders, jobs, tasks and operations. 
Wight (1984) and Baker (1974) both consider scheduling as a plan that informs an organisation when activities should take place. Scheduling can be further defined as “establishing the timing for performing a task” (Wight, O.W., 1984). In a manufacturing organisation, there are many sorts of scheduling. One type of scheduling is the comprehensive scheduling, detailing when every action must begin and be completed, of a shop order. 
In the 18th century, manufacturing works or factories were fairly small and simplistic, producing large sets of only a few products. Foremen usually ran the manufacturing, without schedules, as they organised all of the activities required for this small number of products, including hiring the workforce, buying materials, managing production and delivering the completed product to the customer. As manufacturing works grew larger, schedules were not required even then, as they were not more multifaceted. In spite of this, Herrmann (2006) recognises that Frederick Taylor’s severance of planning from implementation rationalised the use of scheduling methods and scheduling became vital as manufacturing organisations became more complex.
Henry L. Gantt, who founded pioneering charts or maps for production control, is identified with production scheduling. A Gantt chart is “the earliest and best-known type of control chart especially designed to show graphically the relationship between planned performance and actual performance” (Herrmann, j., 2006). The charts devised by Gantt ensured that foremen were able to swiftly know whether or not production was on, behind or ahead of schedule and planning software used today incorporates this vital function. However, with the progress made in Information Technology, alternative tools have been developed over time for planning and monitoring production, but the Gantt charts continue to be one of the most used tools by manufacturing organisations.

2.6 Production Scheduling Systems 
Morten et al. (1993) considers a schedule system effective when it has the ability to make good quality and well-timed decisions, while concurrently increasing output, lowering operating costs and meeting customer demand. 
“Production scheduling started simply. Schedules, when used at all, listed only when work on an order should begin or when the order is due. They did not provide any information about how long the total order should take or about the time required for individual operations”. (Herrmann, j., 2006). Major changes in production scheduling are apparent today. The use of technology for production scheduling, and the capability to view, gather, process and communicate information data swiftly is far more effective than the manual scheduling used previously. However, Herrmann (2006) also states that, there are numerous manufacturing organisations yet to take the opportunity to benefit from production scheduling involving technological developments. Manual scheduling is still in place in some organisations, including smaller and new organisations and organisations with limited production environments. There are also organisations that were seeking enhanced techniques for updating communication schedules but did not have the finance to move to computers and operate advanced scheduling systems. (Hermann, 2006).  
Righi (2012) found that software production projects will usually be unsuccessful, due to surpassing allocated budget, and that it is essential to ensure precise approximations of the finance required, prior to investing in scheduling systems. 
Walton and Metters (2008) state that, in contrast to dedicated software, swiftly built and easily amended spreadsheet models are often a preferred option. For a new organisation, the failure risk is greater and initial investments could be lost, thus a spreadsheet is more cost acceptable. Additional costs could include the need for specialised software to be installed by a specialist. Further to this, the initial finance required may not demonstrate a positive return on investment for many years so are more apt for an established organisation. 
Smaller and new organisations and organisations with limited production environments may continue utilising manual scheduling systems, rather than computer systems as their aims differ from the aims of established organisations. By utilising spreadsheets, such organisations believe they have greater flexibility, transparency from a working, shared document and swifter and easier ways of putting scheduling systems into practice. In contrast, a bigger, established organisation have different requirements and need dedicated software, dealt with by specialists, to manage multifaceted environments and increase profits. 
The workforce in smaller and new organisations and organisations with limited production environments, is usually smaller and a worker may run a process in addition to undertaking other tasks. Larger organisations usually have a dedicated worker, who has the time available to gain knowledge of complex new software and has the opportunity to use it frequently. Consequently, the limitations of spreadsheets need to be considered. Spreadsheets are not web-based documents and, if there are multiple users, the success of the approach is likely to be unsuccessful. However, as there is limited research recognising the shortcomings of spreadsheet production scheduling, this implies that, the use of excel spreadsheets is an acceptable method.
Therefore, smaller and new organisations and organisations with limited production environments display certain characteristics that lead them to observe Woolsey’s (2006) reminder of Occam’ razor, “don’t use a complex tool when a simple tool will get you within 90 percent of the right answers” (Walton and Metters, 2008). 
Spreadsheet production scheduling can be described as a good system, but with developments in information technology, various production scheduling systems are now obtainable. Enterprise Resource Planning (ERP) systems are software packages made up of groups of operating modules, including human resources and finance, which amalgamates departmental functions into one system, meeting the requirements of all departments. This system results in enhanced performance and productivity, increased workflow, improved knowledge of information in a given time, less paperwork, stringent control, and shared knowledge. (Ullah et al., 2018)
ERP systems, transactional systems, are important to the planning procedure, but are limited when not controlled by an Advanced Planning System (APS). Onkal and Aktas (2011) state that APS, computer assisted planning systems, concentrate on how to coordinate, in a multifaceted environment, a large number of planning decisions at tactical, operational and strategic levels. This APS system has a range of functions for supply chain management, which include production, sales, procurement and distribution.
An Advanced Planning System, such as SAP Advance Planner and Optimiser (APO), “is a computer system where the planning issues are organized into collaborative planning modules with given optimization models and solving algorithms. SAP APO modules include Demand Planning, Supply Network Planning, Production Planning/Detailed Scheduling, Transportation Planning/Vehicle Scheduling and Global Available-To-Promise” (Luis Antonio de Santa-Eulalia et al., 2011). 
2.7 Conclusion of the literature review 
The research in this literature review has identified that planning is required in an organisation, to achieve goals set, and is vital to secure effectiveness within an organisation. Effective planning and scheduling processes are essential for manufacturing organisations to be successful.
Production planning is recognised as important and, if an organisation is to operate efficiently and impact positively on the productivity of a process, success can usually be achieved. 
Many manufacturing operations in current times are typically supported by IT systems that, potentially, provide an abundance of real–time status information. However, the spreadsheet method offers a swift and inexpensive model for obtaining reasonable solutions and can also be a suitable tool for organisations, due to its adaptability. 
Brush Switchgear has a planning system in place. However, the literature review has identified that this system requires regular reviewing, due to the competitiveness amongst organisations today. Therefore, using the results from the research, this dissertation will address the effectiveness of the current production scheduling system, spreadsheet (excel), within Brush Switchgear. 
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Luis Antonio de Santa-Eulalia, Cláudio César Menegusso, Jean-Marc Frayret, Rodrigo Cambiaghi Azevedo and Sophie D'Amours, 2011. Advanced Supply Chain Planning Systems (APS) Today and Tomorrow. INTECH Open Access Publisher.
Marcello Fera, Alfredo Lambiase, Fabio Fruggiero, Giada Martino and Maria Elena Nenni, 2013. Production Scheduling Approaches for Operations Management. INTECH Open Access Publisher.
Morton, T. and Pentico, D., 1993. Heuristic scheduling systems. New York: Wiley.
Ogolo, j., 2011. planning as a management function in business organisations. 4(3).
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