STOCK AND CAPACITY PLANNING FOR LUMPY DEMAND

Track: Operations Planning and Control

ABSTRACT. The importance of communications between sales, marketing and operations management has been recognised long ago. The theory of production planning (with focus on capacity management) has been significantly developed in the last decade. The efficacy of incorporating these communications as a routine part of production planning is illustrated by a case study of Ernest Adams Ltd, a leading New Zealand food manufacturer. By improving the production planning system and interface between sales, marketing and operations management just for one year the company reduced its workforce by 20%, overtime use by 50%, and at the same time even slightly increased the production volumes.
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The necessity of communications between sales, marketing and operations management has been recognised long ago. The theory of production planning (with focus on capacity management) has been significantly developed in the last decade (see Bertrand et al (1990), Portougal & Oliver (1997)). It helps to design and implement an efficient production planning system. This case study may be considered as a successful attempt of implementation of these communications as a routine part of production planning. Thus it can enhance the workability of the theoretical recommendations in new operations settings.

Ernest Adams Ltd., New Zealand, is a successful food manufacturing company with a major share of the market in New Zealand and the Asia-Pacific region. It produces over 400 different kinds of fresh and frozen food products.

From the shelf life point of view, the company manufactures three types of products:

1.
Shelf–stable and frozen food with practically infinite shelf life (up to one year),

2.
Chilled products with a medium shelf life (from three to six month),

3.
Short shelf life products (from one week to six weeks). 

The demand for many products is uneven. Christmas cakes and puddings, for example, mainly are sold during November and December. Generally, the demand for cakes is lower during summer, than during winter. Sales are also volatile because they are conducted through numerous channels, including major supermarket chains, route outlets, such as groceries stores, and food service for hospitals, hotels and restaurants. Sales to Australia, the major export partner, add uncertainty to demand. For years Ernest Adams Ltd built a reputable brand name and had enjoyed a stable market. Permanent customers, such as supermarkets, shops, restaurants placed orders either for the next week, or for longer intervals with a regular delivery, and the company provided good customer service both in quality and delivery time. 

1995/96 saw the decline of the market share in many of the traditional markets. The marketing analysis showed that the main reason for the drop in sales was high production costs, and as a result competitors offered lower prices on similar products. The famous brand name did not attract customers so that they would pay higher prices. An attempt was made to compete on low retail prices with the results of slightly increasing sales volumes, but significantly decreasing profit. An analysis produced surprising results on low capacity utilisation. Working in volatile market conditions, organising multiple promotions and catching unexpected opportunities required carrying a significant capacity cushion both in labour and equipment. It was necessary for providing stable customer service while the demand was uneven, sometimes with huge lumps. The company was accustomed to seasonal variations and Christmas sales lumps, and coped with them accumulating stock. Daily and weekly variations, though, lead to losses in production time in low periods and to excessive use of overtime during peak periods. High labour cost variances (as compared to the standards) and low machine capacity utilisation were usual. The ability to perform to any sales staff promises required not only keeping extra equipment and staff, but also using significant amount of overtime. 

The ineffectiveness of production planning was an accepted fact. The company had a

two level planning system. The upper level performed sales planning as part of the

annual budgeting. The lower level scheduling procedure was concentrated on the 

development of Gantt-charts according to established scheduling rules 

The schedules triggered the supply of raw and packaging materials.

The faults of this production planning were evident:

1. The lack of communications between the sales and marketing staff on the one hand, and operations on the other hand disrupted the operations. The sales department provided the only link between the lower and upper levels. Comparing the current sales (and orders) volumes with the monthly budget, the sales staff tried to compensate insufficient sales by extra promotional activity. 

2. The time interval for budgeting was too long. Usually, the reliability of long-term forecasts is low, and the effectiveness of the budget by the end of the year was low as well. As a result, there was no continuity in planning: the upper level plan was practically not used in the lower level planning, and served only as a reference. The company chased the customer’s demand, and the "chase" production strategy caused the excessive use of labour.

3. The supply of raw and packaging materials required a longer time horizon than the one week provided by the production scheduling. The use of budgets (with a time horizon up to six month) for purchasing, due to their inaccuracy led to shortages in some areas and to accumulation of unnecessary stocks in other areas. 

As a result, in 1997/98 the company was forced to reconsider its sales and production strategy, and to re-design its production planning. 
The new system is based on i2 - enterprise management system and consists of three levels.

PRIVATE 
Aggregate capacity planning (ACP) The first (top level) procedure is part of the general budgeting procedure, which starts from sales budget development. There are several other budgets now: production budget, capital budget etc. Planning starts from defining an optimum production strategy. A production strategy that follows the demand pattern month by month (“chase” strategy) here is not sustainable because of high seasonality of some products.  “Level” strategy with even production levels is not sustainable as well, because there is not enough time for stock accumulation from the beginning of the year till the start of the peak season. The optimum “mixed” strategy combines stock accumulation with overtime use. 
Master production scheduling. MPS system is the most important managerial tool for the Operations manager. It gives the ability to ensure that available capacity is allocated with a customer service focus. The main inputs to MPS are:

· aggregate capacity plan for the following two months,

· actual stock levels,

· short-term demand forecast. 

The sales team prepares a short-term demand forecast weekly by product for the next six weeks (a rollover forecast). The sales managers of particular products modify the monthly sales forecasts from the current budget, taking into account changes in demand, planned promotions and so on. This forecast is presented on a meeting of sales, marketing and operations staff, which takes place every 2 weeks. 

Starting from the demand forecast for the following planning period, the Master Scheduler produces a weekly production plan for the next six weeks, which is balanced against capacity, and at the same time meets production and sales goals of the company. 

The focus of the MPS is to produce feasible assignments for all product lines, which ensure their performance according to ACP with minimum cost.

Shop floor scheduling. This level performs actual scheduling for the following week (with a daily subdivision), specified by production lines and products.

The main feature of the new management system is a significant increase in communications between the sales and marketing staff and the operations management. The communications now are carried out regularly on two levels:

· Every quarter, when budget rollovers take place, the MPS staff works out the ACP, thus approving the capacity utilisation and stocks movement. After that the ACP (as a part of production budget) is discussed on a ‘marketing and operations’ meeting. At this stage all new marketing projects, requiring capacity (such as launch of new products) are also being considered.

· Every fortnight a short-term forecast is discussed on a ‘sales and operations’ communications meeting, focusing on changes against the ACP, promotions and other variations. Operations management should approve all these actions.
There are several topics on the agenda of the ‘marketing and operations’ meetings:  

1. The ability of the production to support new marketing initiatives in the next quarter.

2. Realistic scheduling of marketing projects requiring capacity.

3. Possible periods of low capacity utilisation (to attract more marketing activity, if possible). 

In addition, feedback on actual sales, stocks and production is accessible to all sales, marketing and operations staff.

There were more changes in management of the company, than those described in this case study. They include changes in marketing strategy, product innovations, process improvements, organisation of multi-skilled teams, etc. Though they contributed to the increasing marketing success, nevertheless changing the production planning procedures provided the main contribution. Just for one year the company reduced its workforce by 20% and overtime use by 50%, and at the same time even slightly increased the production volumes.
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