Managing the inventory imbalance at the European DC 

Problem Definition 
With the DeskJet market booming in Europe, retailers are demanding high availability of products. The core problem for HP is that it is piling up inventory in its European Distribution Centre (DC) to meet this demand, but there are still complaints of product shortages. This is because: 
* Wrong/unpopular country-specific product models are stocked up, while the popular “localized” models run out- caused by ineffective demand forecasting, arbitrarily set reorder points, and a disconnect in communication between the different departments. 
* Supply is not fast enough in responding to demand- caused by demand fluctuations and long lead time 

Analysis 
The European DC is accumulating inventory of models for some countries, while facing product shortages for other countries. The fundamental reason for this is that there are high fluctuations in demand by the end customer. Furthermore, with the current lack of synchronization between the different HP departments, as this demand reaches upstream the supply chain, to the DCs and then to the Manufacturers, this uncertainty in demand further increases- a phenomenon called the Bullwhip effect. However, fluctuating demand is beyond the control of the company; hence, HP must use an effective demand forecasting system to mitigate the problem, which is currently missing. 

Demand forecasting will only be relevant if it is correctly used to respond to demand by shipping the right product quantities at the right time. Since the demand fluctuations in Europe cannot be immediately responded to by the manufacturing department in Vancouver because of the long total lead time (1week cycle time plus 4-5week shipment time), a continuous review (Q) inventory control system should be implemented. This perpetual system is continuously monitored to keep track of inventory being used, and once the remaining inventory drops below a pre-calculated reorder point (ROP), a new order is placed. Scientifically based calculations are used to determine the optimal fixed-order quantities (Qopt) and reorder points (ROPs). The goal is to find the optimal quantity to order at which the total inventory costs are at a minimum (i.e. inventory purchasing, ordering, and holding costs), while meeting demand. For this calculation, annual demand, cost per unit, setup cost, and storage cost of inventory are needed. Exhibit 1 shows the formula HP would use to determine its Qopt, incorporating inventory costs and demand. For the ROPs, HP currently uses a “rule of thumb” to determine these values; however, this is inaccurate since it does not consider the possibility of stock out during the lead time, the time between when an order is placed and received. Thus, the ROP must incorporate the demand during the lead time and the safety stock the firm wishes to maintain. Safety stock is the excess inventory a company keeps to respond to demand fluctuations based on demand’s standard deviation during lead time and the desired service level- determined to be 98% for HP. A service level this high (98% ) means that there is only a 2% chance that the DC will experience product shortages, which is achieved by maintaining large amounts of safety stock. Exhibit 2 includes the correct ROPs to use for the European models. 

Currently, when a product reaches the European DC, it has been customized for a specific country, and hence cannot be shared to compensate for a product shortage for another country. It would be ideal if product supply for all of the European countries can be grouped together to one inventory pool, to balance excess demand in one country by the low demand in another. This would require postponing the customization of a product until the last possible moment, which will be at the European DC right before the product is shipped out to the resellers. By risk pooling the inventory fluctuations of the different European countries, demand variability will further be better managed. 

Recommendations 
HP’s inventory crisis is caused by the high variability in demand and long lead times for which HP has no effective system in place. An effective demand forecasting system is needed, which not only takes into considerations qualitative factors (such as forecasted consumer behaviour, upcoming special events), but also quantitative factors (such as historical demand patterns, number of backlogs from last period). Along with the forecasting system, a Q inventory model should also be integrated. Using the calculated optimal order quantities and the ROPs from Exhibit 2, the European DC will know exactly when to place a new order. This will smooth out demand variability as the safety stock will ensure that there are minimal product shortages. This implementation will not be successful, however, until all of the departments accept and use the system. For this, HP needs to educate its employees about how the forecasting and Q-inventory system work and value it adds. 

To further reduce demand uncertainty and inventory buildup, HP can look into reducing the number of model options it provides to the European market. For example, Option A has an average demand of only 43 units in contrast to Option AB with demand of 15,830 units. If inventory costs for Option A are greater than its benefits/profits, then eliminating it can be a possibility. This will help the European DC focus on fewer products and use the freed up time, effort, and storage space for products with higher demand and higher profit contribution. 

HP should also postpone localization of products until they reach the European DC. This would be a long-term recommendation as many changes will have to be made. Firstly, product designs will have to be revisited to allow for localization in the very end of the production cycle, at the DC instead of the factory. Secondly, the standardized process steps at the DC will have to be changed to include the integration/localization process. For this, a separate line-process can be in place for each country, which focuses on integrating the parts by referring to the Bill of Materials, which will also have to be provided. Again, for this to work, extensive training has to be given to the European DC to ensure that integration, along with distribution, becomes the core competency of the DC. There will be much resistance from all employees of the company towards this, and hence it will be important to educate on the value-added by this change. Top management will need to stress that this change will increase efficiency at the Vancouver branch as products for many different countries will not be localized in one place, and reduce production cycle time in Vancouver. But most importantly, it will reduce inventory buildup and shortages because generic computers will be shipped to the DC, which will be localized in accordance to fluctuations in demand. Communicating the benefits and ensuring that the employees at the DC are trained to carry out this new process is key for this implementation. 

Another recommendation for HP is supply chain integration. To decrease demand uncertainty, HP must ensure that there is a constant flow of information between its supply chain. This will reduce the Bullwhip effect and decrease the magnification of demand variability as we move upstream the chain, from resellers to factory. The different departments of HP as well must maintain regular communication to discuss current inventory situations and plan further improvements. Only then, the presently conflicting interests will be eliminated as everyone will work towards the common goal of decreasing inventory buildup and product shortages to ultimately maximize profits.

