Brumby’s St. Lucia


1. Company Overview

Brumby’s is known as one of the most outstanding bakeries in Brisbane particularly with its wide range of high quality natural ingredients in traditional and specialty breads. Its more than 120 listed products are categorised into 13 groups: White Rolls, Savoury, White Bread, Backmixes, Wholemeal, 12 Cereal, Speciality Bread, Sweet, Crystal, Fruit, Pastries, Premium Sweet and Holiday Line. Brumby’s St. Lucia (BSL), one of Brumby’s franchisees, produces and sells between 60 to 80 different items/tastes that may vary from day to day depending on the estimation and strategy determined by its manager.

BSL, owned and run by the Fleming family for more than 12 years, is located in the midst of the Hawken Drive Shopping Centre where there are also 4 cafes, 1 supermarket with a bakery section, 1 fruit retailer, 8 restaurants, another bakery shop and many services outlets. BSL opens 7 days a week, from 6 am to 6 PM. Most of its customers are residents of the St. Lucia area, comprising students and employees of the University of Queensland (UQ), and the residents of St. Lucia.

As a franchisee, BSL has to operate its business in accordance with Brumby’s strategies and policies. All products are baked fresh every day and the leftovers/unsold products (stated as “waste” in BSL’s daily record and it will be further used in this report) at the close of business are donated to a social institution as its contribution to the local community. Brumby’s determines the prices and organises the supply of raw materials so that all franchisees have the same direct material costs. However, each franchisee has to manage and maintain its own internal business processes, labour costs and overhead costs. 

2. Problem Identification and Objectives
BSL is currently facing problems of the large quantity and high value of daily wastes, quite often averaging more than $ 200 and sometimes even more than $ 400 per day. During discussions with BSL, it is revealed that BSL considers an excess production valued at maximum $150 per day as an acceptable tolerable forecast error in order to make a reasonable profit. Since the donated wastes increase the cost of goods sold without giving any contribution to sales revenue, these wastes significantly reduce the profit margin.

Therefore, this report aims to analyse the current situation with the objective of providing BSL with a concept and framework of operation management and systems to minimise or even if possible, to eliminate the waste.  

3. Theoretical Background and Scope of the Project
Basically waste is the difference between the forecast and real sales or it can be defined as the excessive supply/production over the demand of the day. In the case of BS, it is characterised by the inventory of finished goods that cannot be sold in a day that must be given away as these are not allowed to be included in sales the next day.

Russell and Taylor III (2000) maintain that the starting point for the management of inventory is to meet customer demand [finished goods] and also be cost-effective [raw materials]. Therefore, in this case an appropriate inventory control of produced breads should be able to minimise the waste and thus the reduction in profit margin. Since these inventories are independent demand items and bear high costs, they have to be maintained at the minimum level by reducing uncertainty in the forms of large fluctuations in customer demand or poor forecasts of customer demand. 

Such circumstances require careful production planning and scheduling to anticipate any fluctuation during the day and to ensure that there will be neither any shortage nor excess wastes. Moreover, Russell and Taylor III (2000) point out that a forecast of product demand is the basis for most important decisions regarding scheduling, inventory, production, facility layout and design, work force, distribution, purchasing and so on. Accordingly, BSL’s strategic planning in production system and inventories both for the day-to-day or long term should be based on demand forecasting. 

Hence, Inventory Management and Production System constitute the key operations of BSL – in which the forecasting method becomes the central issue - that need to be examined and observed to identify the potential areas where improvement may be of benefit to minimise the quantity of daily waste. The best forecasting technique should give a minimum or lowest error ideally close to zero, because a large degree of error (waste) could be a result of wrong forecast technique (Russell and Taylor III, 2000).

4. Key Issues
To deal with the above-mentioned problem, BSL is confronted with the following issues:

· How to properly forecast the next day’s sales by incorporating historical data with the seasonal demand patterns which vary according to weather forecast, closure of UQ due to the semester break and summer semester. 

· On the basis of the forecasted figures, how to strategically maintain the inventory level and production schedule to anticipate actual fluctuations during a part of the day that might cause changes in previously estimated figures

· The role of marketing strategy as an integrated effort to achieve the goals

5. Limitations and Assumptions

· Due to limited time and cost constraints, the project’s team could not conduct elaborate target market research related to the above-mentioned problem. 

· The above limitation and a very wide range of existing products preclude work measurement and a time study that are very important for more detailed production planning and scheduling. Instead, the analysis uses rough assessment and practical information derived from on-field observations and BSL manager’s information concerning the production time and system.

· Some other rough figures are provided for the reasons of privacy, confidentiality and limited data.

· Since there are about 80 different products, the analysis has been based on 46 selected products that represent each existing category and various sales numbers.

· The selection encompasses all products, which are produced in quantities of more than 10 pieces a day as these have the potential to end up as significant waste. 

· The period between 3 January and 28 August 2000 has been chosen for analysing different quantities of production and average sales, various prices and different schedules. It is assumed that these variables cover all relevant factors related to the main issues and therefore the results are also applicable to the remaining products at any time during the year.

· Holiday Line is excluded in the analysis for it contains only one new product that has not been regularly produced. Likewise, new products in all categories (less than one month old) are ignored as Kinnear and Taylor (1996) argue that different methods are required for new versus established products.

· Sweet and Premium Sweet are also excluded for they have no sufficient historical data. Similarly such products that are no longer produced are omitted because the focus of this report is on the potential of established products. 

· All values are based on the latest prices.

· Monday’s sales during the period under study have been analysed with the assumption that each point of sales and each purchase from the shop front is random and therefore there is no correlation between various days of a week. Therefore, the results of this analysis are applicable to the other days as well, subject to differences in the quantity of items sold and their waste. 

· There are no sales return and shortages recorded so that the actual sales figures do not reflect the real demands of particular products in a day. 

· If forecasts are less than actual sales, the error is recorded as “0” because there is no historical data about shortage, meaning that it is most likely that “0” forecast error (waste) with current method including shortages. Besides, shortage is difficult to measure, produces no waste and customers may decide to shift to another type of bread if the bread they need is not available. In this matter, shortage is not always a “loss” shortage.

· Special order (usually a large quantity) is excluded for it requires a minimum lead-time of one day and no forecast.

· There are relatively low unsaleable/defected products, so they are not counted in the forecasting process.

6. Methodology
On the direction of the key issues, historical documents are examined to evaluate the forecasting process and field observations are conducted to analyse the current situation. These are elaborated further below.

6.1. Forecasting Process
Accurate forecasting requires high quality data, application of the appropriate forecasting technique, and knowledgeable interpretation. Here experience of market mechanisms, product peculiarities and judgement in the overall forecasting process play an important part. Russell and Taylor III (2000: 451) have identified the three most important factors which will determine what type of forecasting method to use. These are as follows :

· The time frame of the forecast 

· The behaviour of demand

· The possible existence of patterns like trends, seasonality, cycles etc. 

The forecasting process used in this project is principally based on the model presented by Russell and Taylor III (2000: 456) with some necessary adjustments to meet the objectives of this particular case, as can be seen in the diagram below.


















Although no technique will result in a totally accurate forecast, the model on page 6 can provide reliable guidelines in making decisions. 

In addition, forecasting should not be confused with sales planning and goal-setting processes in firms (Moon et al., 1998: 46). A sales forecast should be viewed as an estimate of what future sales might be, given certain market and environmental conditions. A sales plan, on the other hand should be seen as a management decision or commitment to what the company will do during the planning period. Therefore, a reliable forecasting technique in line with the above-mentioned process and characteristics, must be supported by appropriate inventory management and production scheduling to anticipate the uncertainty of the fluctuations of demand during the day.

Both quantitative and qualitative methods are used to forecast. The qualitative methods based on judgement, opinion, past experience, or best guesses (Russell and Taylor III, 2000: 449) in step 8, are fully determined by the management of BSL who has the experience and capabilities to properly conduct this method and thus are considered beyond the scope of the justification of this report.

On the other hand, quantitative methods are scientific and systematic, based on objective repetition of observation, measurement and experimentation (Kwak and Delurgio, 1980: 2). In this project, the following quantitative forecasting techniques are used in steps 5 to 7 (indicated on page 4) :
· Two weeks Moving Average (MA) is calculated by taking an average of the last 2 weeks and using the result as a forecast for week 3. An average of week 2 and 3 are the used to forecast for week 4. The same method can be used for forecasting for week 5 and so on. This can be explained through the following formula MAn = ( Di/n

· Where MAn = Moving Average for n period/weeks

· Di = actual sales in period i.

To add to authenticity, the figures of 3 weeks and even for 5 weeks Moving Average for forecasting are also used. Russell and Taylor III (2000: 457) describe the use of 3 or 5 weeks averages as the most popular and commonly used.  

· Exponential Smoothing (ES) ( = 0.2 and 0.3, where Ft+1 = (Dt + (1-()Ft
· Where ( = a weighting factor referred to as the smoothing constant

· Ft+1 = the forecast for the next period

· Dt = actual sales in the present period

· Ft  = the previously determined forecast for the present period.

However, a forecast is still a prediction of what will occur in the future, an uncertain process that often results in risks, which the organization has to bear. A forecast is never completely accurate; it will always deviate from the actual demand. This difference is called the forecast error and is measured in the forms of two popular formulas :

· Mean Absolute Deviation (MAD), where MAD = (( | Dt – Ft |)/n

· Mean Absolute Percentage Deviation (MAPD), where MAPD = = (( | Dt – Ft |)/(Dt
· t =  the period number

· Dt = actual sales in period t

· Ft  = the forecast for period t

· |  | = Absolute value

6.2. Inventory Management and Production Planning and Control

The forecasted figures cannot be simply used as the number of a particular type of bread for baking. Instead, they must be positioned as standpoints to construct a proper strategic production planning and inventory control before and during the operational hours to ensure minimum waste at the end of the day. The basic truth is that inventories in a production system are maintained to support production and are themselves the result of production (Plossl and Wight, 1967: 8). If demand for a company’s product is stable over time or its lead-time is a few minutes as in a restaurant, forecasting demand and maintenance of inventory will be meaningless. 

7. Identification of Appropriate Forecasting Methods
7.1. Current Technique
A daily forecast is applied in BSL for it is recognised that without special orders, sales on particular days of the week show different quantity of sales than during other days. For example, the daily sales on Saturday and Sunday are usually higher than the daily sales on Monday to Friday. This situation might be due to fewer sales of bread on Saturday and Sunday by the competitor ‘Coles Supermarket’ which closes early on Saturdays and does not open on Sundays. Therefore, the management of BSL uses the historical data pertaining to the same day of last week and of the last year as the basis for forecasting sales and uses this for production planning.

However, this method does not clearly indicate predictable demand behaviour even though a cyclical pattern displaying the demand behaviour during the week can be identified. Some seasonal patterns due to weather forecast, semester breaks and summer semester of UQ are known in advance and therefore considered. Such application of two day-data does not incorporate the degree of fluctuation, trends and irregular pattern of the intervening period. Moreover, Kinnear and Taylor (1996) point out that accurate forecasting should use a systematic and objective procedure, and employ valid data sources that provide timely information in adequate detail by making use of historical data accumulated over a period of time.

7.2. The Findings and Analysis
Based on step 3 of the above model, the time-series data of sales and its corresponding wastes are plotted in a table (see Appendix 1). In general, most of the products perform a relatively “flat” trend with non-extreme fluctuations. Some products show a seasonal pattern on public holidays, such as Easter Monday, Labour Day and the Queen’s Birthday on 24 April, 1 May and 12 June respectively.

On the basis of MAD (step 4 of the above model), product with higher sales has a numerically higher forecast error and larger contribution to the total value of waste compared to a product with smaller sales. Thus, MAD is useful in comparing within different forecast techniques, but not to compare the accuracy of particular method applied to different products because it depends to a certain extent on the relative magnitude of data. Therefore, MAPD is also used to eliminate the problem of interpreting the measure of accuracy relative to the magnitude of the demand and forecast values, as MAD does (Russell and Taylor III, 2000).

According to the manager of BSL (2000), the net profit margin is around 8% meaning that to generate profit, BSL must keep the MAPD less than 8%. Therefore, the first stage is to identify which products that, with the current forecasting method, have MAPD less than 8% and which ones are equal or more than 8%. The second step is to justify the quantity of MAD in each group and whether other forecasting technique can reduce the wastes or not. It is not necessary to replace current technique if MADs of other techniques are equal or more than current MAD, which indicates that the current technique has been effective for that product. 

Moreover, as Chambers, Mullick and Smith (1974) confirm that the combination and modification of methods are used for the best of problem solving, the products have been categorised in four groups to cope with the variation and combination of the forecast accuracy. These groups are then analysed separately one by one.

Group 1
These products have MAPD less than 8% and MAD less than 10 pieces.

Group 2
These products have MAPD equal or more than 8% and MAD less than 10 pieces.

Group 3
These products have MAPD equal or more than 8% and MAD equal or more than 10 pieces.

Group 4
The products have MAPD less than 8% and MAD equal and more than 10 pieces.

Group 1 These products have MAPD less than 8% and MAD less than 10 pieces: This group is characterised by low MAD and MAPD, which comprised of Sandwich (White Bread), Mini Sandwich (White Bread) and Pannini (3 out of 46 products observed). In this case, BSL basically does not need to change its forecasting method especially for Sandwich and Mini Sandwich with considerably low MAD (1.3 and 0.9). 

Yet, it is necessary to consider other techniques especially for Pannini with MAD 4.1 (see Appendix 2) to explore the possibility of improving its degree of accuracy and accordingly lower the waste. It can be seen that ES (=0.2 results in the lowest MAD but it tends to be risk-adverse by producing a very small number of forecasted figures, which are much lower than the actual sales. This type of ES is also unfavourable due to the loss of potential benefits for it tends to bear a great deal of shortages. Meanwhile, it is worthy to consider ES (=0.3 and 2 weeks MA that has lower MAD than the current method (even though it is higher than ES (=0.2). For additional consideration, 3 of 10 MA 2 weeks’ forecasts exactly match the actual sales. 

Group 2 The products have MAPD equal or more than 8% and MAD less than 10 pieces: This group consists of Scotch, Brumby’s Pizza, Cheese & Bacon, Mini Focaccia, Savoury Scroll, High Tin, Devonshire Tin, Vienna, Pasta Dura, Baguette, French Stick, Fresh Herb, Olive & Parmesan, Garlic Twist, Round Roll, Sandwich (Wholemeal & 12 Cereal), Mini Sandwich (Wholemeal & 12 Cereal), Champagne Roll, Mega Grain large/small/roll, Ciabatta, Finger Bun, Blueberry Glen, Fruit Loaf, Cinnamon Log, Coffee Scroll, Jam Scroll, Apple Scroll, Croissant, Dannis Apple, Dannis Cherry, Dannis Apricot, Snail and Chocolate Croissant ; a total of 37 out of 46 products observed. These products are characterised by low MAD and high MAPD meaning that a small amount of error makes up a large composition of error relative to the low quantity of sales.

In this matter, BSL needs to review and adjust its current method for particular products because the accumulated waste will affect the total loss values significantly while the loss of benefits from shortages are considerably low due to the low quantity of sales (see related rationale in point 5. Limitations and Assumptions). The adjustments on its current forecasting technique for this group of products are listed under Suggested Daily Forecasts or Productions (SDF/P) as summarised in Appendix 3. This DSF/P basically forecasts sales of a particular product at a certain level based on normal conditions (regular semester, working day, clear weather), average and standard deviations of past sales (Kress and Snyder, 1994), continuity of error, trends and frequency of particular sales levels. 

The adjustments essentially aim to reduce the MAPD that also will reduce the MAD.

Group 3 These products have MAPD equal or more than 8% and MAD equal and more than 10 pieces: This group includes Dinner, Round, Knot, Pasta Dura Roll, Tiger Clubs and Round Roll (12 Cereal), which are characterised by high MAD and high MAPD. These products require a better forecasting method with higher accuracy (lower MAD) because with relative high MAD, it is too risky to apply the forecast technique as in Group 2. Besides, Russell and Taylor III (2000) argue that a large degree of error (waste) could be the result of wrong forecast technique.

To conclude the best method, the same steps must be taken, as has been done to Pannini in Group 1 above. The results are then framed in Appendix 4. Large errors on the 3 public holidays prevailed in all alternative techniques which are recognised as shortages (demand is greater than forecasts), but practically they will be recognised in advance and adjustment should be made to reduce the shortages. The lowest MAD is dominated by 5 weeks MA that manages to markedly decrease the forecast errors and waste. This will consequently improve the accuracy and therefore secure the profit margin. 

Group 4 These products have MAPD less than 8% and MAD equal and more than 10 pieces: no product in this category for BSL’s production never reach 125 unit per day (10: 8%) and can therefore be ignored from the analysis.

The analysis above indicates that the present method of forecasting being used by BSL leads to excessive waste (except for the items in Group 1). Instead, if BSL uses a combination of the above methods, more accurate forecasting can be made leading to less waste and increases in profitability.  A statistical analysis done in ‘Excel’ Spreadsheet (Appendix 2 to 4) confirm that the suggested method manages to substantially lower MAD and MAPD in comparison to the current method.

8. Inventory Management and Production System
8.1.Current Production and Inventory Strategy
The products are divided into two main groups: 

· The products that can be made by the baker and the shop assistant, and

· The products that can only be made by the baker.

The shop assistants usually make all kind of muffins and ready-to-bake items, such as pies, pasties and sausage rolls. These products require simple and quick processes: simple mixtures of muffins with a few ingredients and baking while the ready-to-bake items only need to be heated in a small oven by the shop counter. Therefore, these products are normally easy to control with a low reorder level and a small number of “order” quantity. BSL needs only to be concerned about the stocks of the “raw materials” in the cold room, which is easy to maintain because the supplier delivers them daily. This short lead-time gives BSL more flexibility to maintain its stocks and consequently results in a small number of waste.

The rest of the products can only be made by the bakers, which are divided into 3 or 4 dough/batches in 2 shifts. The first shift starts from 11 pm to 6 am (when the shop is opened) and normally accomplishes 3 dough or about 70%-80% of the production plan (forecasts). Then the last dough (late baking) usually commences at 7.30 am and finishes around 10 am. This shift aims to anticipate if there are any necessary changes to the forecasts due to fluctuation in the early morning. Otherwise, this shift just produces the remaining 30%-20% of the total products planned.  

8.2. The Implications of New Forecasting Approach
The shop opens with a considerably high level of finished goods inventories and a wide range of products as a result of 3 dough outputs. By this system, customers have many choices and BSL is well prepared to anticipate any changes in forecasts due to high demand in the early morning. However, this situation rarely occurs so that BSL still has to proceed producing the whole amount as planned. Moreover, it is less likely the inventories changed dramatically in one and a half-hours (6 am to 7.30 am) when the last dough commenced. Hence, this system is risky by having high-level finished product inventories at the beginning. Besides, the short last baking is not flexible to balance the inventories in order to achieve minimum waste at the end of the day. 

Essentially, the production scheduling should try to diminish the risk of bearing waste at the end of operating hours by producing less at the beginning than the current system does, particularly for the products in high demand. Particularly the new forecasting techniques in Group 2 and 3 introduce a lower estimation to most of items in these groups, on which BSL must be prepared for less production. Thus, maintaining low level inventories and providing a wide range of products at the beginning of the day will facilitate BSL to control its inventories and thus alleviate the risk of having extensive amount of waste as well as being able to avoid any shortages.

To deploy this strategy properly, BSL needs to recognise the pattern of demand continuously during the day, with the common items demanded in the early morning and then determines reasonable early-inventory levels. This strategy also requires more flexible production in the daytime meaning that longer production time in the daytime will be able to accommodate and balance more changes and therefore mitigate uncertainty.

9. The Importance of Marketing Strategy
To achieve a minimum waste is to predict the next day’s demands as accurately as possible, carefully maintain the inventories and set up the production plan accordingly. Yet, since there are a couple of main competitors around (Coles and Bakery Delight), it is crucial to structure an effective marketing strategy to introduce new products, attract more customers and even to do a quick sale at the end of the day to get rid of any potential waste. Thus, undoubtedly marketing strategy plays an important role in maximising the one-day sales especially with the products in Group 2. This report will not discuss this topic in depth but some ideas related to the objectives of this research are elaborated below, especially a quick and effective selling.

To deal with this issue, BSL must focus on the price differences between the existing products and total stocks at the same time. The best strategy for a quick sale is combining sales between two products or more. This idea is based on the profit margin of 8% on average, which means higher price products will generate more profit nominally than lower price products. Thus, options should be offered to the customers to choose a combination they desire, where the profit of one product at least covers the costs of the other(s). For example, by purchasing 1 Mega Grain Large at $ 4.80, it can cover the costs of 1 Dinner White Roll so these two products can be combined in one sale. By recognising the costs of particular products in more detail, BSL has a lot of combinations to sell some typical product for “one special” price.  BSL has to enrich any kind of combination possible to avoid potential losses from wastes by selling them as quickly as possible at an “attractively profitable” price.

10. Conclusions and Recommendations
10.1. Conclusions

· The present forecasting technique being used by BSL is not appropriate as it leads to over production and consequent waste. Therefore, there is a need to change the forecasting and production technique. 

· To minimise potential waste, BSL should use modern computerised spreadsheet analysis that covers a wider and continuous range of historical data. In addition, use of this technology will also help them apply modern forecasting techniques like MA and ES methods. This will enable the BSL management to arrive at production figures closer to the actual sales and lessen waste. 

· Forecasting techniques may vary from product or group of products to others, because differences in taste, price and external environment create different demand behaviour to each product. The overall objective is to reduce the MAPD to be less than 8% and drop the MAD as low as possible as ideally experienced by the products in Group 1. Thus, in the forecasting technique BSL should treat the MAD and MAPD of Group 1 as a benchmark and try to bring forecast figures of other groups to the same level as Group 1. 

· The forecasts will be meaningless without strategically managing the inventory and the production schedule. A flexible production schedule should be capable of dealing with the uncertainty of demand and therefore adjust the inventory levels during the day so that risk and possibility of having a huge amount of waste is reduced. 

· BSL should have a more aggressive and proactive marketing strategy to ensure that the demand for the products increases especially during the lean days. 

The above-mentioned issues are interrelated so that the utilisation of these functions together in a well-managed system should be able to reduce waste. Failing to optimise one function will not optimise the solutions. 

10.2. Recommendations

· Use of Spreadsheet Analysis. Designing a spreadsheet that will contain the time-series data, the forecasting method used and accuracy control for every single product. It can be maintained by any simple software programme, such as Excel in one of the company’s personal computers. The figures in production sheet have to be transformed to this sheet and monitored daily. This is because the production sheet has to be used effectively and separately for production scheduling not for forecasting. 

· Deploying Suggested Forecasting Techniques. Based on the analysis above, the following table summarises the suggested forecasting techniques for each group of products:

Group 1
Keep the current technique

Group 2
Justifying the average and standard deviation of past sales, continuity of error, and trends and frequency of particular past sales levels

Group 3
Using 5 weeks MA (2 weeks MA can be applied to Dinner)

Group 4
No products in this group

· Improving Record Keeping. Information of shortages needs to be recorded beside the sold out time. This is to leverage the accuracy of the forecasting method. At present, the shortage of a product is not being reflected in the records of the company. Therefore, it cannot be ascertained whether the forecasting was responsible or not. In other words, the current records do not reflect the real demands as it records only the actual sales and leftovers. 

· Rescheduling the Production. Rescheduling the production hours by starting at about 1 am (instead of 11 pm) and finishing at about 12 noon (instead of 10 am) to give more flexibility to anticipate unexpected fluctuations as well as to keep the inventories relatively low and flexible. Such a production schedule will result in producing the first two dough in the first shift, instead of three, as is now the practise. This will also help in carrying lower inventories during the early hours and expected afternoon demands can be met by baking the third dough based on existing inventories. This is to be in low risk operation while avoiding any potential shortages as well.

· Proactive Marketing. Simple marketing research needs to be conducted to identify particular demand behaviours of typical products. For example, collecting information on what kind of products that have high sales in the morning, noontime, afternoon, etc. This is to help production planning and scheduling. Besides, these types of surveys are considered important to analyse the underlying issues particularly in forecasting. As Russell and Taylor III (2000) point out consumer or market research is conducted to determine what kind of products customers are willing to purchase. They further maintain that this kind of research also aims to identify new markets and sources of customers that can provide accurate and useful forecasts of product demand. 

· Clearance Sales Strategy. After production stops, the shop assistant must keep monitoring the inventory levels of the existing products and be prepared for a quick sales policy through discounts and/or combined sale of two or more items.

· Other Implications. The new forecasting approach makes it possible to reorganise the raw material inventories. With a relatively high frequency of deliveries (two times a week and daily for certain materials), BSL has the opportunity to deploy a ‘just-in-time’ inventory that will reduce holding costs (less inventories) and consequently increases space to enhance productivity. More physical space means better layout which may reduce unproductive activities. This will also help in reducing the funds, which are locked-in the raw materials inventories.
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1. Identify the purpose of forecast/ project





2. Collect historical data





3. Plot data and the errors/waste of BSL’s current method and calculate the Mean Absolute Deviation (MAD) and Mean Absolute Percentage Deviation (MAPD)








4. Analyse and categorise the products based on the MAD and MAPD





5. Select several forecast models that seem appropriate for the given data and situation





6. Develop/compute forecasts and errors based on the selected forecast models for the given historical data of necessary groups as formed in step 4





7. Compare the accuracy resulted in the form of MAD, with the accuracy of BSL’s current method





8. Apply forecast method with the highest accuracy (the lowest MAD) and adjust them based on additional qualitative information and insight





9. Monitor results over time








1
12
Group 6


