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Using your own organisation, in 1000-1500 words:
Consider what level of service ought to be offered by comparing options such as same day delivery; delivery within a set number of working days; low-cost but longer delivery times; all or a combination of options etc.
Define the most appropriate warehouse network to meet the level of service (Note:  a single warehouse is a network for the purpose of this assignment).
Who are you going to benchmark your service levels against and how are you to measure your performance?
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1.0 Introduction
The following report aims to discuss and outline an appropriate warehouse network that enables Biotage GB Ltd to effectively satisfy the requirements of its supply chain customers.  This will include the selection of delivery options best suited the needs of its customers and the resulting trade-offs of these decisions.  Following the illustration of its Warehouse network, this report will also consider benchmarking options as a means of Biotage GB measuring its warehouse performance in its efforts to satisfy customer expectations and provide operational data necessary to supporting future process improvements.

2.0 Biotage GB’s Warehouse Network
[bookmark: _GoBack]Biotage GB, serves as the global manufacturing hub for the company (except for a few subcontracted products). Located on-site with the organisation’s production facilities, its single warehouse is responsible for receiving and storing all raw materials, work in progress and finished goods, which it then dispatched to its customers.  Customers of Biotage GB include Biotage’s continental distribution hubs in Upsala (Sweden), Charlotte (USA) and Tokyo (Japan), and direct shipments to external customers, which are usually domestic but can be global in special circumstances e.g. high value orders.
Based on this, the following diagram outlines Biotage GB’s supply network in the context of receiving raw materials, manufacutring and dispatch to its internal and external customers:
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3.0 Customer requirements for Biotage GB’s Warehouse Network
Considering the range of customers that Biotage GB serves, these customers also have different service requirements (and trade-offs), which must be satisfied and therefore incorporated into the organisation’s logistics policy. 
3.1 Serving Biotage’s global distribution hubs
The Biotage group operates distribution hubs in Asia (Japan), the Americas (USA) and Europe (Sweden), who then supply their regional markets.  As a result, Biotage GB’s warehouse is required to dispatch bulk, min/max driven replenishment orders on a monthly basis to each distribution centre. The key delivery requirements for these orders concern cost limitation.  In order to satisfy this requirement, orders are delivered by consolidated, palletized road freight to Sweden and container sea freight to the USA; of which the latter also offers reduced costs per m³ in comparison to multiple LCL (less than container load) shipments (Achahchah, 2019).  Whilst road freight and sea freight trade off longer transit times against air freight, these modes cost considerably less per kilogram (Murphy and Knemeyer, 2015).  For this reason, Biotage’s distribution hubs have programmed safety stocks into their warehouse MRP systems, which enable them to accommodate longer lead times and take advantage of lower delivery costs.  
However, whilst it has been identified that sea freight would also provide the most cost-effective means of transporting replenishment orders to Japan, inventory analysis has established that their warehouse does not have the necessary capacity to hold sufficient inventory to supply the Asian market throughout the transit time of 6-8 weeks.  As a result, Biotage GB ships Japanese replenishment orders bi-weekly, by palletized Air freight, which arrives within 10 days.  It could therefore be suggested that Biotage investigates the feasibility of obtaining a larger Japanese warehouse, which would enable the organisation to accommodate the greater inventory necessary to obtain the cost saving advantages of delivering orders via FCL or LCL sea freight.
3.2 Serving external customers directly via ‘drop shipments’
Biotage’s sales and marketing offering includes a collection of its most popular products (consumables and instruments) promoted as ‘Rapid Response’, which promises global delivery to end customers within 3 working days. As part of this strategy, Biotage’s UK Warehouse is tasked with supplying the domestic demand for ‘Rapid Response’. In contrast to its shipments to its distribution hubs which focus on cost reduction, its obligation to Rapid Response is to ensure swift delivery to the end customer. To achieve this, orders are dispatched daily, through a combination of tracked, small cartons and palletised road freight.  
3.3 Using 3PL to satisfy customer requirements
Although Biotage has grown substantially over the last 10 years from an SME to a large global enterprise, the organisation does not possess the capital to invest in its own transport/vehicles to deliver such a varied range of customer delivery requirements. In order to do Biotage’s outbound logistics policy focuses on forging strong partnerships with international Third-Party Logistics (3PL) providers to deliver shipments, including:
· A roster of approved carriers (Kuehne and Nagel, DSV and DB Schenker) to deliver palletised shipments via air, road or sea.
· UPS and FedEx to express deliver cartons (and sometimes single pallets).
In support of this strategy, Oktaviana (2008) suggests that by outsourcing and forming partnerships with large, international 3PL providers, Biotage can utilise their vast logistics resources and buying power to obtain highly tailored, flexible freight movement at reduced costs. Furthermore, Cooke et al (2012) proposes that by using the specialist knowledge and expertise of large 3PL partners, organisations can ensure efficient compliance for freight movements (particularly international); thereby helping reduce the risk of delay, which could have a detrimental effect on customer service land ultimately competitive advantage. However, one absence in the service offering is next day delivery, which Boss (2017) highlights as a major contributor to competitive advantage in modern commerce.  Therefore, by collaborating with its 3PL providers, it could be suggested that Biotage investigates the possibility of offering such a service in its future strategy.

4.0 Benchmarking and performance indicators to improve warehouse performance
As part of its warehousing strategy, Biotage will also implement internal benchmarking to measure performance.  This activity is supported by Smyrlis (2006), who proposes that data obtained through benchmarking plays a vital role in organisations’ efforts to achieve supply-chain best practice; by enabling improved performance monitoring for process improvement initiatives such as Business Process Re-engineering.
Therefore, Biotage will implement several key performance indicators (KPIs) in its warehousing policy. These will cover a spectrum of key warehousing activities including the manual putting away, picking and packing of its operatives. As all supply chain activities are recorded as transactions through Biotage’s ERP system, the Materials/Warehouse manager can quickly obtain (and manipulate) accurate and up to date data, necessary for the effective measurement of performance (Akkermans et al, 2003).
Biotage’s warehouse KPIs are as follows: 
KPI 1 – 95% Inventory accuracy (to measure operatives’ picking/put-away accuracy)
In order to ensure that ERP inventory data is correct, Biotage conducts quarterly stock checks of raw materials and finished product.  Biotage recognises that by ensuring that finished product is put away in the correct location and quantity, this will help minimise the risk of incorrect customer order picking.  In 2018, warehouse stock check accuracy did not fall below 94%.  As a result, the Materials Manager has set a benchmark target of at least 95% for 2019.
KPI 2 – 96 % Shipping accuracy (to measure operatives’ picking/packing/dispatch accuracy)
Biotage has increased order shipping accuracy to 95% in 2017 and 96% in 2018.  Therefore, the Materials Manager has set a benchmark of 97% for the year 2019. 
KPI 3 – Average of 14 minutes to pick and pack customer orders (to measure operatives’ picking/packing efficiency)
Biotage’s warehouse averaged 16 minutes labour to pick and pack customer orders in 2018.  Having relocated Biotage’s 40 most popular products closer to the packing area as part of a process reengineering initiative, management have set a benchmark target of 14 minutes per customer order in 2019.
KPI 4 – 85% 3PL on-time delivery (to measure delivery performance)
This report has established the strategic importance of 3PL to Biotage’s ability to dispatch and deliver products in line with customer requirements.  As a result, using standard delivery lead times set out in the Warehouse’s Standard Operating Procedures (SOPs) for freight movements discussed in sections 3.1 and 3.2, management wish to benchmark 3PL on-time delivery performance.  All 3PL providers achieved a minimum on-time delivery performance of 85% last year. Whilst Biotage GB would like to increase this benchmark, management have decided to maintain 85% for 2019, given the import/export/disruption uncertainty associated with the United Kingdom’s withdrawal from the European Union (Morris, 2019).
5.0 Conclusion
In conclusion, Biotage has established a warehouse policy and strategy capable of satisfying a wide variety of customer demands ranging from the fast shipment of orders directly to external customers (‘Rapid Response’), to consolidated bulk freight deliveries with a focus on cost reduction.  Crucial to the success of this strategy is Biotage’s partnership with leading 3PL providers, who possess the transport infrastructure and expertise to ensure a smooth and reliable delivery of orders globally.  However, there is scope for customer service improvement in the future. With same day or next day delivery becoming more common in commerce, Biotage should consider implementing this delivery service as a means of maintaining competitive advantage.  
Furthermore, Biotage has been successful in setting an extensive set of KPIs to measure a wide spectrum of warehouse performance activities and of its 3PL partners.  However, in relation to internal activities such as picking, it is important to note that without full automation, factors such as human error will make it very difficult for Biotage to achieve significant future improvement (e.g. 100% accuracy).  Therefore, this report proposes that Biotage considers implementing such technologies in future warehouse strategy.
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