


Task 1 – Strategic Data Warehousing Proposal for DHL Supply Chain UK & Ireland

Introduction
DHL Supply Chain operates across multiple UK and European locations and manages a large amount of operational data from warehousing, transport, client contracts, and financial processes. In the case study, the main issue is not that data is missing, but that it is spread across several systems and sites, making it difficult for management to gain a single, reliable view of performance. This creates problems when trying to monitor bottlenecks, assess profitability, improve warehouse utilisation, and respond quickly to changes in the market.  
A data warehouse would help DHL bring together information from different systems into one central environment designed for reporting and decision-making. This is especially important in a business such as DHL, where shipments, orders, inventory, transport, clients, and finance are closely connected. The following sections explain the difference between DHL’s current operational systems and a data warehouse, how a warehouse architecture and ETL process could work, how data marts could support different directors, and how dimensional modelling differs from the normalised structures typically used in OLTP systems.  
1.1 OLTP vs Data Warehouse
An Online Transaction Processing system, or OLTP system, is designed to handle day-to-day business transactions quickly and accurately. In DHL’s case, this includes systems such as the Warehouse Management System, Transportation Management System, and Order Management System. These systems are used for live operational activity, for example recording a shipment, updating stock levels, assigning a route, or confirming that an order has been delivered. Their main purpose is to support operational efficiency and ensure that transactions are processed correctly.  
A data warehouse is different because it is not mainly used for processing current transactions. Instead, it stores integrated historical data from multiple systems so that the business can analyse performance over time. For DHL, this would allow management to compare warehouse productivity across Daventry, Heathrow, Glasgow, Düsseldorf, Rotterdam, and Lyon, rather than only viewing activity inside one local system.  
The main benefit of a data warehouse is that it supports decision-making. For example, an OLTP system can show that a shipment was delayed, but a data warehouse can show patterns in delays by hub, route, client, or service type. It can also help DHL understand trends such as whether express deliveries are becoming less profitable, whether cold chain operations have higher exception rates, or whether certain clients consistently generate more returns. In this way, OLTP systems keep the business running, while a data warehouse helps managers understand how well the business is running overall. This is why DHL would benefit from having both.
1.2 Data Warehouse Architecture and ETL
DHL’s data warehouse should be built around a central architecture that collects data from multiple internal and external systems and prepares it for analysis. The case study already identifies a wide operational data landscape, including shipment data, warehouse data, order data, fleet and transport data, client data, and financial data. These would act as the main source systems feeding into the warehouse.  
A simplified architecture is shown below:
Source Systems
-----------------------------------------
OMS | WMS | TMS | Fleet/GPS | Finance
Client records | Returns data | SLA data
External feeds (customs, fuel, emissions)
                ↓

Staging Area
-----------------------------------------
Data extraction
Validation
Cleansing
Matching and deduplication

                ↓

Enterprise Data Warehouse
-----------------------------------------
Integrated historical logistics data

                ↓

Data Marts / Dashboards / Reports
-----------------------------------------
Operations | Finance | Sales & Marketing
In this model, data is first extracted from the operational systems into a staging area. The staging area is important because it allows data to be cleaned and standardised before it enters the warehouse. For DHL, this may involve matching client IDs across systems, standardising route names, correcting missing location values, calculating planned versus actual transit times, and combining order data with freight cost data.  
This process is known as ETL: Extract, Transform, and Load. During Extract, data is taken from source systems such as OMS, WMS, TMS, and financial applications. During Transform, the data is cleaned, checked for errors, made consistent, and sometimes enriched with calculated values such as SLA breach flags, cost per shipment, or warehouse utilisation percentages. During Load, the transformed data is stored in the warehouse so it can be queried efficiently for reporting.  
An important point for the CEO is that this process would not interfere with daily operations. DHL’s OLTP systems would continue to run as normal, while data is copied out into the warehouse environment separately. This means warehouse staff can still scan items, drivers can still update deliveries, and finance teams can still process invoices without disruption. The warehouse does not replace those operational systems; it sits alongside them and provides a layer for analysis and management reporting. This is especially useful for DHL because the business needs a cross-regional view rather than isolated reports from each system.  
1.3 Data Marts for Management Decision-Making
Once the data warehouse has integrated DHL’s core data, separate data marts can be created for different senior managers. This is useful because each director needs a different view of the business. The case study specifically identifies the managing director, finance director, and sales and marketing director as users who require tailored insights.  
For the managing director, the data mart should focus on high-level operational performance across the network. It could include KPIs such as on-time delivery rate, warehouse utilisation, order cycle time, returns volume, and cross-border delays. This would allow comparison between locations such as Daventry, Heathrow, Rotterdam, and Lyon and make it easier to identify weak-performing hubs or service areas.  
For the finance director, the mart should centre on cost, revenue, and profitability. Relevant measures would include freight cost, labour cost, storage cost, fuel cost, invoice value, surcharges, discounts, and profitability by client or contract. This is important in DHL’s context because pricing is affected by service type, urgency, storage duration, specialised handling, and value-added services.  
For the sales and marketing director, the mart should focus more on client behaviour and service performance. It could include client sector, order frequency, SLA adherence, returns levels, complaint trends, and uptake of premium or value-added services. This would help DHL identify which clients are most valuable, which sectors are growing, and where service issues may risk client retention. I think this mart could also support upselling opportunities, especially where a client already uses transport services but not warehousing or VAS.
1.4 OLTP Normalisation vs Data Warehouse Dimensional Modelling
OLTP systems are usually designed using normalisation. This means the data is split into many related tables so that duplication is reduced and updates can be handled efficiently. For DHL, this is suitable in systems such as WMS or OMS, where the priority is accurate day-to-day transaction handling.  
A data warehouse normally uses dimensional modelling instead. In this approach, a central fact table stores measurable business events, while dimension tables provide descriptive context. This structure is simpler for reporting because users can analyse events by time, location, client, route, service type, or product category.
A basic DHL star schema could look like this:
                 DimDate
                    |
DimClient ---- FactShipment ---- DimRoute
                    |
              DimWarehouse
                    |
              DimServiceType
                    |
               DimVehicle
In this example, FactShipment would contain measures such as freight cost, shipment volume, transit time, delay minutes, and revenue. The dimensions would describe the shipment from different business perspectives. This structure is better for analytical queries than a highly normalised OLTP model because it is easier to read and supports faster reporting. For DHL, that would make it easier to analyse logistics performance across the whole network rather than one transaction at a time.
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