Modern Manufacturing Thought

Modern manufacturing planning has moved away from the economic order quantity (EOQ) concept which is based upon the forecasted demand of individual brands or models. The EOQ model assumes that one has a good forecast of market demand for a defined time period. Experience teaches us that good forecasts for total demand across all brands is difficult, but a reasonable task. Good forecasts for individual brands or models is all but hopeless. 

The reason it is so difficult to forecast individual brand demand is that there are many, many factors which determine demand, most of which are outside of the supplier's control. For example, if there is an upward shift in the economy, buyers might be willing to purchase higher performance brands at a higher price, or if the economy slowed, the opposite would be true. Alternatively, one's own marketing department might suddenly decide to offer a price rebate to stimulate sales, or it might develop a surprisingly good ad campaign. Or the sales department might re-align sales territories, sales assignments or incentive programs. 

To these internal causes of demand variation, we must add the activities of our competitors. Every competitor is trying mightily to take your business and add it to theirs. So, what will happen when they add a new product, lower prices, add sales people, or expand advertising? No matter what they do, the demand for your individual brands will be affected. Thus, it is an almost impossible task to forecast demand at the brand level. 

(To be sure, in a market with stable demand, it is possible to build to forecast. The task might even be manageable if there are only a couple of brands and we are looking at only a couple of months of inventory to worry about.)

If is difficult to forecast demand at the brand level, what happens to manufacturing and inventory control? With the EOQ model and a mindset for long production runs, the end result is the high probability that your firm will produce the wrong brand at the wrong time. This condition, in turn, results in huge stores of inventory which is not in high demand. 

To further elaborate on this point, consider the difficulty of forecasting when the market is changing quickly (new brands are being added frequently and new marketing tactics are being applied)? What is the risk of getting the forecast wrong? Also, how big is the task when there are 5 or 10 brands and not 2?

What happens to the inventory in the warehouse when we have been building inventory to the forecast for several planning periods, perhaps years? Mismatches will occur with increasing frequency and the warehouse will begin to fill up with inventory which was produced in anticipation of demand, demand which did not materialize. Unfortunately, that same warehouse will have almost none of the brands which had unexpectedly high demand. 

The reason for the mismatch is the mindset to build to forecast and not to current demand. In other words, if the EOQ model said to produce 1200 units of brand A and then 800 units of brand B, then that is what will be produced. But suppose the actual demand resulted in 800 units of brand A being taken out of the warehouse over the course of the quarter (leaving 400 units of excess inventory) and all of Brand B being taken out (leaving 400 unsatisfied customers). 

Over time, the models or brands with unexpectedly high demand will have almost no inventory in the warehouse and the models with unexpected low demand will be left sitting on the shelf in the warehouse.

Recognizing that it is very difficult to forecast demand for individual brands, modern manufacturing specialists have shifted to a demand pull approach to production scheduling. That is, the production schedule is defined by whatever brand is selling the fastest out of the warehouse. The brand with the highest demand will get the most time on the production line. 

The way this pull manufacturing approach is implemented is by setting target and replenishment points (maximum and minimum inventory levels). The production planner specifies the maximum inventory he or she wants for a brand, as well as the minimum desired inventory. If the current production pushes the inventory over the target or maximum for a brand, then the production manager will stop production of that brand. There is no need for any more. In contrast, if the inventory drops to the set minimum or replenishment point, then a signal is sent to the production manager to begin production as soon as possible. 

As a result of these rules, any brand which is having its inventory deleted quickly will be selected for production. Any brand which has slow demand, will tend to have inventory far in excess of the replenishment point, thus there will be no reason to produce more.

The new goal of manufacturing is to minimize inventory of all brands, especially those which are moving slowly out of the warehouse. This goal reflects the risk in having excess inventory, including high inventory carrying costs and brand obsolescence.

Carried to the logical conclusion, the new goal will also call for the stopping of production when the targets have been met. That is, send the employees home rather than continue to build inventory. This extension of the goal is very difficult for most business students to accept. It is more intuitive to capitalize the labor costs by building it into more inventory (the labor cost is added to the cost of goods). However, if there is no need for the inventory, then there is a greater risk of holding onto unwanted stock, which may need to be marked down latter to unload it. 

To restate the goal in operational terms, the objective should be to set the target inventory and replenishment points as low as possible and to stop the factory whenever there is sufficient inventory to meet the target goals.

How then should one set the operating capacity and the target and replenishment points? The operating capacity for the quarter should be set equal to the total daily demand for all brands, plus 25% to 50% as a hedge against unexpected surges in demand (consider it a safety stock). 

Now, in the simulation, the operating capacity is specified on a daily level. So we must translate our forecast and operating capacity requirements to their equivalent daily averages.

Suppose the projected quarterly demand for all brands is 1200 units. Let's further assume that the factory will run for 60 days of 65 possible work days in the quarter (the remaining 5 days will be lost due to changeover from one brand to the next.). Thus, we need to produce at least 20 units a day (1200/60). To be on the safe side, we might plan on producing 25 to 30 units a day. (The extra 5 to 10 units per day represents our safety stock).

Now, how do we set the target and replenishment points? If the changeover time is low (in hours or minutes), then we can execute frequent changeovers and keep the target and replenishment point low. As a guideline, you might set the replenishment point at approximately 5 days of forecasted demand. This will give you 5 days to finish the production of another brand or brands before the factory turns to the one with little inventory. The target should probably be 2 or 3 times the replenishment point (10 to 15 days of inventory) so that the factory will have several days to produce other brands before it must switch back to a particular brand.

Here is another guideline which might be used, although it is not optimal. For example, if a production manager wanted long production runs, then the replenishment point should be set high. If total demand was expected to be 600 units for the quarter, then the replenishment point might be set at 1/4 of this value (150 units). No other brand will be produced until this replenishment point is reached. A word of caution: if the replenishment point is set high, then the target should be set just a little higher, say 10%. The high replenishment point will drive the production schedule. A correspondingly high target could cause excess inventories.

The advantage of high replenishment points is that they reduce changeover time and costs. It also allows the manager more control over what and how much is produced. The major disadvantages are that it results in large inventories and could result in a poor assortment of available brands if the forecasts are wrong (which they will be).

As a final word of caution, the production manager should never set the target and replenishment points at more than a few hundred in the early stages of market development (quarters 3 through 6). There are almost no circumstances which would justify these numbers and the risks of excess, unwanted or obsolete inventory are high.

Until you become comfortable with the production planning process, a safe decision is to set the target inventory at 100 units and the replenishment at 50. As demand grows, increase the target to 200 and keep the replenishment at 50. After Quarter 4, begin to refine your production rules. The experience you will have had in Quarters 3 and 4 should be a big help. 

Some final advice on manufacturing. In the first quarters of test marketing and production, the focus should be on the test marketing. The factory can not operate at its peak efficiency; the production volumes will be too low. Do not become overly concerned about optimizing production. The goal should be to use the test market phase to learn what the customers want and what the competition is likely to do. Set safe target and replenishment points and modest operating capacity levels. Do not "go for broke" or "bet the farm" until you get a little experience in the market and have a chance to see how the factory works.

