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ABSTRACT

This case study reviews the approach taken within a small specialist clothing manufacturer which, due to increasing demand, had to adopt a Manufacturing Information System (M.I.S.) to improve their production control information. The development and implementation of a suitable manufacturing information system is discussed and it is shown that the subsequent competitive position of the Company has improved due to the efficient management of information resources. The paper will appraise the current state of the production planning and control systems (C.A.A.P.) and the improved information flows for information feedback to the production planner to enhance the progression of orders, sales and delivery, and will recommend ways forward. It also encompasses the problems encountered during the implementation phase.
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INTRODUCTION

The manufacturing group consists of two companies, employing around 100 people. The Group manufactures a range of high quality outdoor garments and accessories. These are sold mainly to retail outlets and mail order companies. There was a requirement to improve/update the current production planning and control systems, due to rapid Company growth in recent years, from a turnover of $4m in 1995/6 to a turnover of $6.4m in 1997/8. The Company has a targeted growth rate of 12.5% annually

This paper will provide an outline of what is required to increase customer satisfaction and how this may be achieved by implementing the manufacturing management software. It identifies and appraises the current production control information flow, which if used properly will improve the feedback to the production planner to enhance the flow of orders, sales and delivery. Production, however well planned, will always perform poorly if there are little 

or no controls set for the collation and reporting of accurate and timely information [1].

Areas which required investigation included; the current manual planning process, lack of bills of material information, the lack of visible production completion dates to meet the  quoted customer delivery date, high duplication of work, and the lack of adequate communication channels between sales and production areas.

COMPANY RATIONALISATION

The Company is driven by the desire to increase customer satisfaction in order to increase its current level of sales and market share. Consequently, the objective for implementing a new M.I.S is to increase customer delivery performance, whilst maximising output and efficiency [2,3]. If used properly, this will enhance the information and feedback to the production planner, enabling a more rigorous and optimised plan upon which to base forthcoming production.

The production control systems in place were manual and therefore time-consuming. There was very little information on, and understanding of the current shop floor capacity. In addition, little was known of information requirements, for example, from the time that the work tickets were issued to the time that the garments were placed into stock,  little or no feedback was given regarding delayed manufacture of garments (missing zips, swing labels, etc.) Production schedules rarely included production due-dates. Even when dates were entered, they were purely arbitrary with no specific rules applied. As a result, communication broke down at all stages of the planning and production process.

ORIGINAL PLANNING AND CONTROL PROCESS

In order to meet customer demand it is necessary to plan garments through the factory utilising all the information available. 

Stage 1

When an order was taken, (phone, fax or by the sales representative), it was entered onto the Sales Order Processing (SOP) module of an accounting package. An Order Acknowledgement was then raised and sent to the customer. If the order could not be taken from stock then an invoice/picking list  was produced. If not then it remained on the system as an outstanding order. When the Production Planner/Sales Administrator decided that a style needed to be manufactured, a production confirmation was raised, taking account of all outstanding orders plus a small quantity for stock to cover the following few weeks until another confirmation was raised on that style. There were two types of production confirmation. Retail confirmations consisted of quantities of garments for customers who order branded garments. Contract confirmations consisted of garment quantities for customers wishing their own design, labelling and/or specialist garments/packaging. Both confirmations were entered onto the Purchase Order Processing module. 

Stage 2

The retail & contract confirmations were then collated and entered onto the existing production schedule. The Production Schedule (PS) was produced on a spreadsheet. All of the previous confirmations which had been issued to the shop floor were removed and stored in another spreadsheet to identify realistic manufacturing lead times. The new schedule was then sorted by fabric which included utilisation and this was matched with the current fabric stock availability to decide what required manufacturing. A printout of the fabric sort and fabric quantities was added to the PS folder. The spreadsheet file was then resorted by customer, printed, added to the folder and distributed to the Supervisors and Factory Managers.

Delivery dates were only entered on to the production schedule for confirmed orders. The work tickets were then printed for all production confirmations and stored. These were then issued when fabric was available or when the supervisors required their lines to be balanced. Minimum stock levels were of lower priority than customer demand, which, from a production perspective was unacceptable, as stock should be manufactured as levels dictate. This ensured retail customers were serviced equally with contract customers. Forecast sales needed to be assessed. Economical, large cut quantities were therefore produced to meet stock level requirements.

After the Work  Tickets were issued, the only feedback available was a copy of the daily packing sheet which contained details of all garments packed on that day. These quantities were then related back to the appropriate production confirmation and subtracted from the total order quantity both manually and entered onto the computer. This duplication of work was due to a lack of trust of the computers’ data accuracy. As an example, if the computer showed a stock of 10, then an assumption was made that some stock was available. However, on occasion, there have been over 30 garments in stock on the computer is but when checked manually none were found. Several errors occurred at various stages of the process, firstly the incorrect size, style, colour or confirmation were entered on packing sheets, human errors whilst inputting of data onto the computer and excessive time between goods being packed and the production sheet information being entered. When stock was set aside for a forward or larger order, the computer stock showed these quantities as free-to-sell, until the invoice was raised. Therefor the computer had a stock figure which included the pre-packed garments which meant that when one checked actual stock on the shelf it did not tally with the computer free-to sell  figure. Many bought-in items went into the warehouse without invoices and/or delivery notes, the consequence of which was incorrect stock figures. 

If any of the Sales team required relevant up-to-date information about when garments would be complete, they walked into the factory and spoke to the supervisors. This took time, often up to five minutes. It was also observed that this could occurr up to 4 times per day, therefor using a total of twenty minutes. The same could  be said of the stock figures used on the computer. The figures recorded on the computer were not trusted, as explained above, and if there was a query from a customer about current stock, it was checked manually which took time and therefore cost money.

IMPROVING THE OPERATION

The Production Scheduling operation requires a certain amount of knowledge, gained from experience both from the Manufacturing team and the Sales analysis/forecast team. This knowledge within the Company was readily available and comprehensive although the use of capacity planning was negligible. The information gathered from the production facility included a rough measure of garments produced against budget, weekly and cumulatively, set at the beginning of the year. This information was not used in any way to forecast future capacity or production quantities.

All in the preceding paragraph is valid but it was necessary to start from basics and create an exercise to find out the actual capacities of the factories. This exercise has been started with a basic plan of total machinists and what they could manufacture, the workforce being relatively flexible allowing a wide variety of garment styles to be produced concurrently. The thrust of the idea was that the Company should work from what could be produced as opposed to what we would like to produce to satisfy customer demand, just in time. The Company had a common failing when it came to production; the well known Sales vs. Production and the Retail vs. Contract conflict [3]. The Company now sees that moving from a sales oriented environment to a stance where production will always meet customer requirements, whether this be retail or contract, is of the greatest importance. This entails changing the objectives of existing staff.    

As regards change management and control, the Company redesigns garments and therefore there was a need for a channel of information between Sales, the Designer and the Production Planner. Many of these changes were pre-empted by the Sales Director, who informed Sales in isolation from the remainder of the organisation, therefore creating a dramatic breakdown in information to the Production Manager. Other examples of this included the lack of feedback concerning garment fabric utilisation and standard minute values, which were changed on a whim and therefore made a mockery of the production planning process. It was deemed imperative that this information was passed on to the Production Planner.

As explained above, production planning involves the control and monitoring of labour, material and the prompt despatch of orders, on time, with correct quantities. One area which required tighter control was that of Work in Progress (WIP). Previously there was no formal feed back procedures to allow product identification and location within the manufacturing process. One must be able to identify where garments are in the line and therefore determine delivery times in order to up-date the Sales team.

When an order/ instruction for a delivery of a specific item/ garment is requested the Production Planner would prepare a schedule  of events which were undertaken to complete the delivery; in effect a product structure file come bill of materials. The process in use of scheduling all of these garments, was a complicated, manual task. The time spent by one person creating production schedules for each unit of the Company, whether it be either of the three types of garments, was five consecutive days. These schedules contained enough production to satisfy a ten to twelve week period. No order prioritisation was utilised at this point. The aforementioned was carried out every four to six weeks.

AN INFORMATION AUDIT

Information used in the Company was diverse, sporadic and was unstructured. The method of collating requirements was to map the information, utilising the Integrated Computer Aided Manufacturing Definition (IDEF) methodology, looking at the requirements of different functions within the group in order to ascertain the roles and software requirements of the new system. IDEF identifies where information is lost, misused or not processed efficiently and effectively.

The only computerisation within the group was that of an accounting package (being utilised as the manufacturing management system), spreadsheets and word processing. As one can imagine there are many inherent problems with this method of production control [4]. From the inception of the project under review, of implementing a specific computerised production planning and control system, there was a need to identify the bottlenecks present and where there is a lack of correct information or feedback. The method identified at the inception of the project was the use of IDEF to model and simulate the current information routes within the company. This was carried out and was proven to be a valuable tool in both gathering information and  starting to get employees to communicate effectively within the organisation. Many problems were identified, including the lack of good communication between Sales and Production; the process of planning has so many stages that it is inevitable that orders go missing or not placed at all.

IDEF is a methodology developed by the US Air Force. It consists of three modelling methodologies which graphically represent the characteristics of the manufacturing function: the function model representing the functions of the manufacturing system, the information model representing the structure of information needed to support the manufacturing system and finally the dynamics model which represents the time functions of the model.

This methodology was used primarily to map information flows. Burk and Thortons [5] methodology of conducting an information audit was used for this purpose. The need to map information resources in an enterprise is to discover the various entities and their interplay as well as establishing the information flow. This enables the building of an inventory of information resources in an organisation and provides the means to identify all the services and systems offered within an it. This will then provide a basis of implementing information management in an enterprise [6].

An example of the analysis carried out is shown in Figure 1. Having carried out the audit, areas which were severely lacking were found, which caused exceptionally poor communication, excessive time being spent expediting both internal and external information and incorrect information being passed to the customers. Overall a lack of focus on customer and production requirements was found, which had been causing misinformation and a lack of a suitable level of production efficiency. The other factors to enable improvement in information flow entailed detailed one-to-one discussions, cross functional team working and a more focused approach to process management.
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Figure 1. An example of the analysis carried out

THE NEW C.A.P.P.s 
After the information audit was carried out, with consideration being given to all functional areas of the Company, a decision was made to implement a completely new, fully integrated manufacturing control system. It was foreseen that this would be implemented over a six to eight month period, although due to unforeseen circumstances, for example data corruption, planned time scales were compromised by between three to four months. It is important to take time in planning and executing such a radical change in working practices. As  is common in times of radical change, there was both great anticipation and great resistance to change until it was implemented. The Company as a whole gained a defined communication flow, full integration (Sales - Production - Accounts), one resource (one system instead of three), increased feedback from all areas and more accurate, up-to-date and timely information. Also as part of this implementation, the project team looked at metrics which could be used to evaluate whether or not the system provided the gains envisaged. As with all companies in competitive markets, the focus is squarely upon satisfying customer demand. Therefore the major metrics being utilised are customer orders delivered on time, stock turnover and lead-times for manufacturing orders. To date, all metrics have shown a significant, positive change which clearly highlights the improvement the system has allowed to all functional areas of the organisation.

The benefits provided from this new system include better production control, improved accuracy in information and a significant decrease in time spent entering orders onto the current accounting package, in the region of 50%. The increased use of production feedback led to improved fabric planning, greater traceability of items and measured delivery dates and lead times. This also allowed greater product identification, orders to be placed on the factory and the garments likely completion and shipment dates.

KEY PERSONNEL

The key personnel to incorporate in a new corporate structure to suit the revised operating parameters were found to be three fold; a large increase in staffing for the size of company. Firstly a person was appointed to manage the three cutting areas (for the three main garment types). This added another layer of control and did ensure that what was required to be cut, actually was - prioritising work was something rarely done in the past. This also allowed better financial control since previously the cutters could choose that work which provided the best monetary reward. Secondly, a single buyer was appointed to carry out all purchase requirements for the Company. The role encompassed all items from paper to fabric, trims and bought-in goods. Finally the Production Planner was made autonomous to separate sales and production planning functions thereby enabling manufacturing to comply to its own priorities. Liaison with the Sales Manager, was however, still a major priority to ensure forecasts of orders or sales budgets were taken account of. Any special orders which arrive are added to the schedule or are taken from existing planned cuts with planned delivery dates. Any special orders, embroidery colours and/or fabrics now are passed to the Planner prior to acceptance.

CONCLUSIONS
When a company, such as the one reviewed, embarks on a major operational change by the implementation of an integrated computer system, great consideration must be given to the planning and formation of an appropriate information strategy. Many research projects have found that the most important factor in implementing such systems is planning, both for the project and the cultural changes experienced by the employees [7]. Manufacturing organisations, have for many, been adept at installing stand alone systems for their factories. Many installations have apparently failed because they have not met with the, often unrealistic, expectations of management. Organisations must have realistic expectations of what the system can do for their employees and their financial integrity.

Due to the relatively small size of the Company and its rapid growth, numerous problems have and will have to be addressed, to ensure compliance to the needs of the management information system. Special attention needs given to important issues including communication, definition of function, poor formal knowledge and the need to multi-task personnel. Only by addressing such areas will the correct performance measures be addressed and implementation strategy be successful.

Many improvements have been identified. Areas such as better communication, increased stock levels for the customer and documented planning. Financial savings have included reduced fabric wastage (5%), decreased order entry time (66%) and vastly increased order information accuracy, to name but three. As regards the management functions, the Company has seen an improvement in its order traceability, data accuracy and increased informal communication channels. 

As to whether or not Management/ Manufacturing Information Systems actually aid the manufacturing organisation depends entirely on the initial implementation [8]. Employees are still very weary of computer systems and do not always believe what they see, especially in small, traditionally run operations situated in rural, regional areas without many progressive organisations. The ‘paperless office’ is still not reality for many smaller organisations in such niche markets. Thought has to be put into how the users are trained or at least introduced to the new system; something many managers fail to encompass until later in the implementation phase. The organisation must develop a ‘friendlier’ systems of support and ensure some employees are not alienated. Once the Company has achieved this information based advantage over its competitors, there will be a greater understanding and utilisation of its information strategy and the overall business objectives.
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