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Abstract

This report outlines the findings from an eight week summer work experience placement organised by Entrust for the Shell Technology and Enterprise Programme. Monitor Coatings is an industrial company located in North Shields, Newcastle upon Tyne, which predominantly supplies the Aerospace, Oil & gas and Steel industries with coatings which will make their machinery and products more durable so that they have a much longer lifespan than initially anticipated. The company is a profitable small business that could make much larger profits which would help the company expand its operations.

The eight weeks working at Monitor Coatings were used to help the company identify areas where costs could be significantly reduced. This was done in accordance with a list of set objectives that included determining lead times, identifying cost saving measures and finding ways to make the company more flexible to a wider range of tasks. The time was also used to determine how the company uses it time and so data from jobs from the previous quarter had to be collected and analysed thoroughly.

At the end of the eight weeks all but one of the initial objectives had been completed. The lead times and customer response times for products had been successfully identified as well as several areas where the company does not use its time as effectively as it has proved it can. A catalogue of suggestions had also been complied along with the relevant advantages and drawbacks that will hopefully be taken under consideration. If all of the recommended improvements are successfully implemented it is believed that in the long run non profitable tasks could be eliminated and Monitor Coatings’ profits could increase by as much as a factor of two.
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Introduction

The purpose of this report is to determine the outcome of the investigation that started in June 2005 to analyse the Monitor Coatings’ product flow efficiency. The project was intended to last for the duration of eight weeks where time had been allocated for five aspects of the investigation. A couple of days where devoted towards the familiarisation of the products and processes located onsite. Then the following four or five weeks were meant to be used for analysing the times and cost of the product operations from the previous three months. A week was allocated for analysing new product flow, another for analysing the market for repairing customers’ components and the final week was to be dedicated to writing up the report for this investigation. The eight week investigation was intended to leave Monitor Coatings with a few ideas which if carefully considered could be used to improve their operations. The improvement of operations could make it easier for the company to cut its costs, expand its variety of services or understand how to make future sites more effective if they chose to expand their operations to more locations.
This placement had been organised by Entrust with Monitor Coatings for the Shell Technology and Enterprise Programme and was scheduled to take place between the 27th of June and the 17th of August 2005. Once the project has been completed it will necessary to present the outcomes of this report to both Monitor Coatings and a panel of judges who represent STEP. These presentations will be very different so they are tailored to the specific audience. 
Background

The reason this report has been able to be carried out is because due to the existence of the STEP programme, it is also made possible because Monitor Coatings took advantage of it. STEP is a successful scheme that encourages small businesses to employ a second year undergraduate student to help them solve a problem with which they are struggling. This scheme benefits the student, as the student is given a paid work experience for the summer where they undertake a practical task in a working environment that may be relevant to their future. So instead of working for the sake of it to make ends meet the student is actually doing a job that is useful to them in terms that are more significant then just financial gain. The scheme also benefits the business because their time is money and in a small business there are very few people with eight weeks to spare with which they can go around troubleshooting. It means that these major problems cannot be analysed in great depth and then fixed without incurring huge losses. As the students’ wages are subsidised the cost to the company is minimal and there is a chance that the student can significantly help the company to reduce costs or increase revenues by improving the efficiency of some company’s operations in some areas. For each individual company operating in different industries the ways in which these problems occur and are subsequently solved is completely different.
With regards to this particular placement the initial meeting with the company outlined that the company required some sort of system that would allow them to understand the cost of the operations with just a little more clarity. The meeting also explained that some industrial practices and mechanical operations require components that are incredibly durable. By this it is meant that some part of machinery or products must be able to operate it very harsh environments. These sorts of components are usually found operating in conditions that human beings could never tolerate or they are operating as part of a mechanism that is repeatedly subjected to massive dynamic loads. To ensure that these parts survive their respective environments a number of measures can be taken. The components can made from materials that are less vulnerable to the conditions, they can be treated so that they are less vulnerable to the conditions, and the conditions can be changed so they are less harsh. These measures will all increase the lifespan of a component but will all incur additional costs.
The primary objective of this project is to determine the upper and lower limits of production in Monitor Coatings manufacturing facility in Newcastle upon Tyne. To do this it is necessary to observe the practices and operations that are carried out by Monitor Coatings on a variety of products. Then it is necessary to understand the way customers’ requests are processed and dealt with from the first telephone call right through to despatch. Then it will be a matter of looking through all of the recent files regarding all of the company’s recently completed jobs. From this, hopefully abundant, data it will possible to determine the time that each product has spent at each workstation and for how long it was in the factory.

This data will then be split up into different categories and the data will be compared to original quotations. The average time at each workstation for each category will be determined as well as the lower and upper limits of the categories. This times will be used to find an overall lead time and cost for each product and from this data it should be possible to determine the as to whether or not the company is charging it customers too steeply, fairly or too generously. There are several obvious difficulties with this task as the majority of products are different and some products do not run through the work shop on a first come first served basis. There are some customers whose products take priority over others, this means that some products are left idle for long periods of time.

Possible solutions for understanding the lead times on products could be as simple as using a wall chart that indicates the average length of time a product take to pass through the factory depending on its level of priority.

The data on each job is compiled from the first correspondence from the customer unless it is just a telephone conversation. From the customer requesting a quotation a few of documents are made, a formal issued quotation and two estimation documents on the Estimation System and JobBoss. Once the order is requested a Process Technique Sheet (PTS) is made outlining the path of manufacture and specifications of the job at each stage. This sheet is then used by the Production Manager to make a Traveller Document which is used to route the component. However no fixed production schedule is ever determined for the products. The order is acknowledged and the company sends out what is effectively and invoice letting the customer how much to pay and when they should expect their goods. The hours of each individual on the workshop who worked on the product are then logged. This area provided the main trunk of data that will be analysed but it does not detail the actual time that each product spent at each workstation and does not detail the time it spent waiting between each workstation and how long the product took to inspect. This data would leave an individual to think that less time had been spent working on the product then there actually had been. This make costs appear lower than they actually are and if the company has projected a low profit margin using these figures then it is likely that a loss is being made. This is not a sensible practice which can be corrected if an accurate estimate of the additional time can be made.

If lead times can be more accurately predicted and the idle times are determined it might be possible to determine where the stationery times can be decreased thus decreasing costs if the company is losing money because it stockpiles goods. Also if accurate times are identified for each workstation and targets are in place products should move through the factory faster reducing lead times further and reducing the backlog of work and so goods are idle for short periods of time. For most businesses it is said that time is money and in the case of this company it is also true, what needs to be found out is how much time is being lost and would shorter lead times affect the company’s cost greatly.

Months prior to this placement it was learned by the company that production costs were set to rise, difficult information to absorb in a world where industry wants better products at falling prices. This unexpected factor was one that could not be avoided as the price of Tungsten was rapidly inflating due to activity in the Far Eastern market. The effect could see the price of the commodity triple and as it is a material that Monitor Coatings requires a lot of their costs would inevitably rise by a proportional rate. This news makes the need for cutting costs just a little more important.
Company

Monitor Coatings Limited is a company that provides a quality coatings service to industry. They offer over 100 different coating systems which will extend the life of components that operate in hostile working environments. Over the last 30 years and more notably in recent years the company has changed to meet the increasing demands of industries that want more effective coating solutions at decreasing prices. 

Monitor Coatings offers industries all over the World a coatings service that they have practiced for over 30 years. The company was originally based in North Shields on the Coast Road but moved to a new facility on the West Chirton Industrial Estate in 2004. The facility comprises of a workshop and offices all underneath one roof. The facility is a standard industrial warehouse spanning across more than 80 000 square feet which also has ample parking and loading areas. The facility boasts 4 sound insulated spraying booths, 5 machines used for spraying and areas for preparing and finishing goods. A great deal of the on site tooling is expensive specialist equipment which is a fair reflection on the company itself, it operates in a very specialist field. There are at least 10 companies offering coatings services in Newcastle upon Tyne and at least a further 90 nationwide.
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Over the years the company has expanded and developed its coating areas to include four key areas which form the cornerstones of Monitor Coatings’ operations. The company specialises in Low Pressure Plasma Spraying (LPPS), High Velocity Oxy Fuel Spraying (HVOF), Robotic Plasma Spaying and Thermo-Chemically formed Ceramics (MONITOX).

The sort of customers who will seek the services of Monitor Coatings are often industrial companies that make products that either operate in harsh environmental conditions or they make components that operate in mechanisms where the components are subjected to difficult conditions. 

For components that are subjected to wear Monitor Coatings offer spraying services that make components that are more wear resistant. Generally components can be made more resistant to wear by spraying them with Tungsten Carbide base powders using the Low Pressure Plasma gun. To make components less susceptible to corrosion they can generally be sprayed with MCrAIY overlays on the Low Pressure Plasma gun. This process is also applied to any components that need to be made more rub tolerant. The company also provides coating that will offer a thermal barrier for the component other coating swill protect components from a variety of conditions.

Some of Monitor Coatings’ typical customers operate in the industries of paper rolling, textiles, aerospace, oil and steel manufacturing. They also have some high profile customers such as Rolls Royce and Corus. Monitor Coatings has been expanding over the last few years and although it left its machine shop behind at the previous facility there is certainly a desire for the company to expand further.
Other companies

There are several other companies in the UK that offer similar services to customers. They all have websites and are generally a lot easier to find (on the internet than Monitor Coatings.

According to Yellow Pages there are at least 100 other companies in the UK that specialise in Protective Coatings and at least 18 other than Monitor Coatings operating in the North East of England. Admittedly not all of these companies operating this field of Protective coatings are actually competing with Monitor Coatings for business as they do not all specialise in thermal coatings. It would appear that Monitor Coatings is the largest company in the North East within the tasks it specialises in even though there are other companies that offer a service of protective coating. However this is all irrelevant as Monitor Coatings is tending to the needs of a Global Market.
Elsewhere Monitor Coatings has many more competitors, it has more than one hundred nationwide and must therefore have many more abroad. There are those who operate in same countries as Monitor Coatings customers and there are companies that some businesses in the UK might export their goods to for spraying. There are a number of noticeable coating companies in the USA but very few of any prominence in the Far East, Middle East and Europe, this is apparent from the volume of customers that Monitor Coatings have on the continent, the Far East and Middle East. The fact that there are several high profile companies in the USA might also explain as to why Monitor Coatings have very few American customers.

Monitor Coatings is looking to expand its client base and will almost certainly do so if they expand in the Middle East. This location would almost certainly help to increase the income of the company as lower freight costs would encourage new customers to seek the help of Monitor Coatings. Lessons learnt from this report and the findings from Mark Ainsley’s investigations could help to develop a more effective site, thus making them more competitive in the Middle East. This site could also help reduce costs for customers in the Far East too so that the company has even more prospective customers.
The Project brief
The main objective of this project is to determine the upper and lower limits of the duration that a product spends in each workstation and how long it is idle in the workshop floor. Once it has been determined how long a product is likely to spend in the work shop and how many man hours will probably be spent working on it then it will be necessary to relate this timeframe to the amount of money that the customer is charged for the services that have been provided by Monitor Coatings.
Once this objective has been achieved it will then be necessary to look at the any areas where time could be saved. It will then be necessary to decide whether or not any improvements could be made to the manufacturing area in order to speed up the manufacturing process. If these results conclusively prove that the area could be altered to improve the speed of the processes it is necessary to determine the amount of required investment and the payback time.
The fourth objective, estimated to be completed by the end of the sixth week, was to examine the company’s new product flow. This objective involves determining the time between a quote being received and the product actually arriving on the manufacturing area. Once this time is determined it is necessary to understand what factors contribute to this length of time so that the possibility of reducing it can be assessed.
Finally the last two weeks of the project are to be spent looking at new markets and finalising presentations and reports. Current systems are excellent for current markets but Monitor Coatings are looking to expand their operations further into the repair market. This is because the market for repairing has not been regulated to the same level as the new product market. 
Project Timeline

Week 1

On Tuesday the 28th of June 2005 work on the project began and the first two days were used to try and learn about the processes undertaken by Monitor Coatings and remember the names of everyone in the company. For the entirety of the first week the project revolved around trying to understand the nature of the services provided by the company and the problems associated with predicting the costs for various products. A great deal of company information was learned during this week and work began on the primary objective of the project.

Week 2

During the second week of this project a number of plans had been devised that if applied could result in developing a means of determining the upper and lower limits of manufacturing. Hence a more accurate lead time on products could be established making it easier to determine more accurate charges for customers. Strategies were also made in order to determine the best way of approaching all of the objectives.
Week 3

By the third week the project was in full flow, data from previous jobs was being collected and analysed. This data was pulled directly from the company’s task administration software, JobBoss. This software is the company’s way of storing most of the details relating to each job that it undertakes. These details include the hours that each person on the workshop floor has spent working on the components as well as the number of hours that the product sent in each workstation. This data was to be categorised and sorted so that only jobs or a similar size and processes were compared. The data retrieved from this exercise was used to verify the accuracy of some of the previous quotations that had been issued to customers. 

Week 4

In the fourth week it was decided to rethink the approach towards the project as the shortfall in data was beginning to make it impossible to carry on with the original idea which was to cross reference a series of identical tasks in order to design a series of spreadsheets that could supersede the current estimation systems. It was accepted that it would be necessary to collect all of the relevant data from the previous 3 months of work for detailed analysis.
Week 5

With various members of staff taking their summer vacation it became much easier to acquire vital data for this project and the entirety of weeks 5 and 6 were used to export JobBoss data from the previous 3 months into Excel spreadsheets and transfer all of this data into a handful of useful spreadsheets. Towards the end of week 6 it became possible to start analysing this data properly in order to start finding areas of productions that could noticeably be improved.
Week 7

The penultimate week of the placement was devoted to the analysis of all the data and information that had been collected throughout the entirety of the project. From this analysis it was possible to identify areas in production that could be having adverse effects on the company’s profitability.
Week 8

The entirety of the final week was dedicated to concluding the summer’s work placement at Monitor Coatings. This predominately involved collecting all of the analysis from the previous 8 weeks of work and summarising for this report and another more concise report for a panel of judges who would represent STEP at the local finals day. The rest of this week was used to prepare the two presentations that would be delivered both the judges and Monitor Coatings. The two different reports and presentations were to geared towards two completely different audiences, where one had to be concise and summarise the eight weeks of work 
Observations

When a quotation for a new product is requested by a customer all of the necessary information is recorded and handed to the production engineers. The information is processed and a quotation is produced using a variety of computer programs and knowledge from previous jobs. The quotation is the sent to the customer within a matter of hours and is guaranteed for 60 days. If request is received and passed on to the engineers before the afternoon the customer will always receive their quotation by the end of that working day. This system has been in place for a long time and would be very difficult to replace without making the knowledge from prior jobs redundant.

Once the quotation has been sent the matter is out of the hands of Monitor Coatings and a decision has to be made by the customer before the manufacturing process can proceed. The time interval between the quotation being sent out and an actual order request is dependant upon the customer. The company can ring the customer in an attempt to get a positive response and to get the manufacturing process moving. The next phase of the ordering process is for the goods to be received by the company. Whilst the goods are in transit Monitor Coatings have tasks, they have to plan the processes required for the product and plan the products route around the floor. 

Once the goods have arrived at the manufacturing area they will almost certainly be stockpiled. This is unless they are a major priority in which case they will be prepared for spraying almost instantly. Once prepared goods are sprayed, tested and despatched.

The first proposed solution to the primary objective was simply a handful of spreadsheets. These would effectively make the present two estimation programs redundant because a series of defined variables would produce an accurate quotation. However it soon became clear that this would not be a viable option as the current estimation systems are very sophisticated programs that produce professional quotations and should not be replaced with a few Excel documents. Also it later became clear that it may not necessarily be the estimation system that generates inadequate quotations as it was observed that it the estimation of manufacturing times may be optimistic, leading to a inaccurate pricing estimates. 

Over the period of the placement an enormous amount of data was collected, this was intended to aid with the completion of the first objective and inadvertently solved the third objective too. This data was collected from the company’s JobBoss Database and was used to look at the times spent on plasma projects in the months of May, June and July. This data has been used to determine the time that is spent working on each product by the each work station. The company is mainly concerned with the actual booth utilisation times and would ideally like this figure to be a lot higher than it is. Monitor Coatings are concerned primarily with the two booths where their Plasma spraying takes place as time they actually spend on spraying components is alarmingly low and is therefore costing them money. If the booth operations were made more efficient then there are two possible outcomes. The booth utilisation times will go up or will fall because if the time spent spraying each job decreases then the jobs will spend less time in the booths. If it is the setup time for each job that is accounting for the lack of spraying then improving these operations will result in more booth utilisation. Or if it is the preliminary operations that are resulting the slow feed rate of product to the booths these figures will have to be improved in order to provide the booths with more products so they can be sprayed and hence improve the utilisations of the booths. There are suspicions on two levels, firstly it is believed that the number of batches of products that are not being sprayed in one go account for so much of the utilisation time being lost to set up time. Secondly there are occasions where the levels of productivity are believed to fall when employees have fewer components to spray. A lack of products results in efficiency being dropped and so if more goods arrive then the backlog of goods increases.
Unfortunately the data collected cannot really be used to identify areas where there are backlogs or where productivity is low. It can be used to compare times on similar products which do account for the majority of jobs in terms of income. This data can only be used to find the optimum times for identical jobs and to highlight any anomalous results but such results cannot necessarily be accounted for. Using this information it would be possible to find the amount of time that is potentially wasted and hence determine how much potential profit is lost.
It is obvious that the practices of Monitor Coatings have been established for some time and it would be unwise to employ too many changes to a system that evidentially works to some extent. It should however be possible to make some of these processes more effective and efficient in order to provide the same good service at a lower cost to Monitor Coatings. It is also clear that Monitor Coatings prides itself on providing its customers with a high quality service and it is evident that their work is greatly appreciated. There are two ways that the company could improve its relationship with its customers even further, it could make its service faster and possible cheaper. The work that Monitor Coatings carries out is done so to the highest standard and does not appear to be in need of any alterations but other aspects of the company’s procedures could be improved in order to strengthen customer relations or to improve profitability. In order for these aspects to improve it will be necessary for Monitor Coatings to become more effective at carrying out production tasks. However this report will be limited to just Plasma operations as this area is the most critical.
Looking at an example of a regular product in June it is possible to see how potential profit is lost in time. The Nozzle Guide Vanes passed through the workplace 18 times that month and based on the company’s assessment of costs the task was only profitable on two occasions. This is because on these two occasions the vanes took less time to process. If all of the vanes had been processed as quickly as they evidently can be then all of the jobs would have been profitable. Preliminarily estimates would suggest that if all of the regular products were processed as fast as they can be then the entire plasma spraying operation could become twice as profitable as it is at the present moment in time.  
All of the data that was collected over the course of the placement was stored in spreadsheets and it was all analysed. The main data can be found in the appendices and all calculations are held in the log book and original Excel files.
Conclusions

Objective 1

The first of the set objectives was completed to a satisfactory level within the first week. It was clear from the start of this project that the processes at Monitor Coatings are organised and have become standard practices over a long period of time. This would suggest that it will be very difficult to implement changes to procedures to the production area.
Objective 2

The most significant objective of this assignment was the most complicated and the most time consuming aspect of this project. Having assessed all of the company’s data for a whole quarter it is obvious that Monitor Coating is not as profitable as it should be. With regards to just Plasma spraying tasks around 70% the company’s of turnover is generated from jobs that are carried out on a regular basis and yet Monitor Coatings makes more real profit from its unique tasks. This is due to at least one out of the following three possibilities, the estimation system is flawed, the estimations of overheads are incorrect or the labour used on products has been poorly assessed. It has been noted that the estimations of the company overheads are too large but it is not known how erroneous they actually are and therefore quotations are bigger than they should be. If this is the case then the company’s income is vastly bigger than it should be and expenditure will be less then anticipated and therefore Monitor Coatings is more profitable then figures suggest. However it has been noticed that the estimation system does not appear to be used to find an accurate assessment of labour costs leading to inaccurate quotations. Also it has been noticed that the quantity of man hours required to complete a task seems to have been underestimated. This is evident in the figures for the assessed quarter where the man hours used for identical tasks fluctuates by as much as a factor of 2. Such fluctuations in the used of such a costly resource have a detrimental effect upon profitability. In order to maintain the profitability of jobs production times must be accurate and the Production Engineering Department has proved that it often make very accurate assessments of material consumption and the time that a task can be completed. 
The best solution to the problem of fluctuating times is to monitor the production times. This could be done in a variety of ways and would help to ensure that processes are completed in due time, which would in turn help to reduce the upper limits on production. Helping to ensure that all tasks are completed on time and eliminating excess overheads would guarantee that all tasks are profitable. One such way to monitor production times would be to use the data to determine the production times of regular profitable tasks and state that time to be the ‘acceptable’ upper limit of production. If tasks exceed this time then they are no longer profitable and need to be recorded. These times could be included on the PTS and traveller as guidelines to everyone associated with processing the products. Tasks completed within these times result in additional profits for Monitor Coatings and could be used as bonus related incentives for staff to remain productive even if there is not scheduled work for when the task is finished. According to the General Manager staff may work slower to ensure that their work lasts for the duration of their shift and this scheme would hopefully reduce the possibility that staff may be working less productively when there is less work around. If productivity reaches the levels it should then every job should become profitable and customer charges can changes to suit the management’s desired profit margin. In order for this to be an accurate assessment of the total cost all of the overhead cost must be assessed accurately and the costs and times must be reviewed constantly to ensure that all estimations are indeed feasible.
Objective 3

There do not appear to be any obvious areas where time can be saved on a product to product basis. It is without a doubt better to focus on how to save time on the production of regular products. The conclusion of the previous objective appears to be the most significant way to reduce production times and there is not reason why these solutions cannot be adapted to help more unique products.
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The only obvious area of saving time would require progressive amounts of investment that would inevitably be recovered within a handful a identical jobs. This solution is to have more spraying jigs made to reduce spraying time and hence help to reduce waste too. If jigs were made for all cylindrical objects and regular tasks it would help to reduce production times so significantly that they pay for themselves once they have been used for a handful of batches. The jig pictured here was designed so that each of the turntables turn the same way and can be driven using a stepper motor and a series of gears or pulley belts. Work pieces are fixed to the tables and rotated so that bores or faces on identical parts can be sprayed to the same standard and booth times are reduced by a significant factor.
One other cost saving measure would require massive capital investment and has not yet been fully investigated is a new ventilation system that would make it easier to recycle waste material. This would make it possible for Monitor Coatings to recover a lot of the wasted material and revenue generated from this measure would help to make jobs less costly. However this option is only practical if only once type of powder is used in the booth and it would have to be incredibly efficient in order for the company to benefit from the system.
Objective 4

It was observed that there is a great deal of variation in the time it takes for a new product to reach the manufacturing area. This is due to a number of variables that are not necessarily controlled by Monitor Coatings. On a typical project a customer will request a quotation and will almost certainly be sent electronically by the end of the same day if it has be requested before lunchtime. If no reply is received by lunchtime the following day then it is likely that an administrative member of staff will attempt to contact the customer in order for them to agree with the quotation. Once a customer has accepted a quotation they are responsible for shipping the goods to the factory and goods will typically arrive after another 48 hours. In that time the route of production is determined and the Production Manager finds a way to schedule the work. Work, on average, should be completed within 7 days to ensure that goods are returned within the promised date and although the product has arrived it does not necessarily go straight into the production area. This is because there are a number of variables that govern how long it will take before a product is prepared for spraying. These include the priority of the job and the importance of other jobs in the workplace, the urgency of the job, the number of other jobs in the workplace and the way the booths are currently setup. These factors all dictate the time when the job begins and all of these factors are impossible to predict on a day to day basis. Therefore a typical job will on average reach the production area at any time from 72 hours upwards and should have reached the manufacturing area within 5 day of the customer’s despatch.
However there are exceptions where a customer’s goods will arrive where they will request that they are sprayed regardless of cost and if is possible they could reach the production area within a few hours.
Objective 5

Unfortunately this objective was never completed as there was not sufficient time to carry out the necessary investigations into the repair market. Had this objective been completed it is believed that the repair market could be very profitable but at least a fortnight would be required in order identify all of the possible positive and negative aspects of investing in this market.
It would have been very useful if all of the provided data had been reliable as it is harder to draw firm conclusions from data that is dependant upon figures that may be incorrect. The collected data relied on the company’s own assessments of its overheads and labour costs which were said to be greatly overestimated. In order to find concrete conclusions it would be necessary to find more definitive estimations for the company’s overhead costs, only then would it be possible to ensure that the suggestions in this report are indeed feasible. 
Summary of findings and conclusions

From the eight weeks at Monitor coatings it was possible to determine that on average the lead time for any given product will be about 10 days, where the product will reach the manufacturing area after 72 hours. It was also found that around 70% of Monitor Coatings’ turnover is generated from returning products but one-off jobs account for almost 90% of net profit. This means that the way that regular items must be processed more efficiently. Recycling waste will have minimal effects with a massive financial deficit, so a new ventilation system will not help improve matters. To help reduce spraying time more spraying jigs will need to be designed and made and will almost certainly help to improve profitability. But the best way to improve profitability would be to monitor the production processes of regular products more effectively by setting guidelines for time spent in processes. Ensuring that these guidelines are followed will enable the jobs to make a net profit.
However it will be necessary to ensure that all cost estimations are accurate and it will be necessary to alter these guidelines or customer charges to ensure that jobs can be profitable. Due to the fluctuations in labour cost it is not possible to make accurate charge to customers at this time. Once the range on productions times reduces it will be possible to re-evaluate the charges that are made to customers.
There is also a need for Monitor Coatings to use all of its software more effectively. Currently programs such as JobBoss are not being used to their full potential. Accurate data must also used, some of the current data is pretty vague making it difficult to analyse properly. Once the potential of these programs has been realised data can be assessed much more accurately and easily making it easy to reassess production areas of strength or weakness.
Appendix A

STEP local finals review

The Shell Technology & Enterprise Programme regional finals day was held at Central Square on the 25th of August 2005 and gave those participating in the scheme a chance to review their work to everyone else involved in the scheme. Each of the local finalists presented their work to a panel of 3 judges who represented the interested of the programme and made the tough decision of selecting 2 students from the 30 finalist to progress through to the regional finals day. The judges made their decision based upon the 2000 word report in front of them, the student’s 6 minute presentation and the student’s success of demonstrating their abilities as an enterprising student.
Appendix B
Data

This section shows the all of the data from JobBoss in the months from May through July for Plasma related jobs. This information has been displayed in a series of spread sheets and the sources for all of the conclusions that have been drawn for this investigation. For the purpose of the conclusions the data is assumed to be accurate and consistent and the layout of it all should help to make all of the data clear and easy to understand.
The 8 pages of Data from Appendices B, C & D has been excluded from this published version of the report at the request of Monitor Coatings 
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Thank you to everyone at Monitor Coatings Limited, Entrust and STEP who helped to make this report possible.

