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Abstract
This paper starts off by identifying a common mistake made by project managers, creating a WBS by using the “create WBS” button in the scheduling software tool.  There are two reasons why this is not the correct way to build a WBS.  The first is that, according to the processes laid out by both the Project Management Body of Knowledge (PMBOK) and Defense Acquisition Guide (DAG) the WBS is an outline of all the contract deliverables to be generated under a contract, including products, services and data, not a numbered schedule.  The second is that, also according to the PMBOK and DAG, the WBS should be completed before the schedule is produced and should be used as an input in the schedule development process.  Both these facts make it impossible to correctly create a WBS by pushing the “create WBS” button in a schedule development tool after the schedule has been developed.  By properly creating a schedule that is organized similar to the Work Breakdown Structure the schedule can be updated on a percent complete basis, and those percent complete values can be directly correlated to the matching WBS items so that a WBS completion status can be obtained directly from the schedule.  

The WBS is Not a Numbered Schedule
All too often I see a Work Breakdown Structure (WBS) that has been created using the “Create WBS” button in the user’s favorite schedule development software tool.  It continually amazes me that even seasoned project managers with advanced degrees make this mistake.  That “Create WBS” button in MSProject is one of the worst things ever to happen to the project management profession.  The WBS is a deliverable-oriented breakdown of the work to be performed on the contract, and the WBS is used to develop the schedule and therefore must be developed before the schedule, not from the schedule.
The WBS is a Product-Oriented Hierarchical Breakdown of the Work
According to the industry standards outlined in the Project Management Body of Knowledge (PMBOK) (PMI, 2008, 5.3) the WBS “is a product-oriented hierarchical decomposition of the work to be executed by the project team to accomplish the project objectives and create the required deliverables, with each descending level of the WBS representing an increasingly detailed definition of the project work.”  In short, it is a comprehensive list of all the deliverables, including products, services and data, required to satisfy the terms of the contract.  It is created from the Scope statement and the requirements, and there is no mention of the schedule as an input to the WBS (PMI, 2008, 5.3.1) In fact, the WBS becomes part of the scope baseline (PMI, 2008, 5.3.3) and thereby becomes an input to the schedule development processes (PMI, 2008, 6.1.1).  The Defense Acquisition Guide (DAG) taught by the Defense Acquisition University (DAU) also teaches the same process in which the WBS “is the foundation for schedule estimation.” (DoD, 2012, 4.5.4.2) The WBS is not the result of numbering a schedule, according to both industry and DoD standards; it is part of the foundation from which the schedule is developed.
Mapping the Schedule to the WBS
With this in mind it is useful to consider how the schedule might be built to enable easy WBS status reporting.  This comes in handy in earned value management (EVM) reporting environments since EVM is a deliverables based tool and the WBS is a key element of the EVM metrics.  The key is organizing the schedule primarily by WBS item so that when the schedule is updated each WBS section is given a percent complete value that can be directly translated to the EVM reporting tool.  Consider the example of building a fence.  A simple WBS for a fence might look something like that shown in Figure 1. 

Figure 1. Work Breakdown Structure for a backyard fence. 
A traditional waterfall schedule might look something like the schedule in Figure 2.  This schedule reflects the workflow with the materials being kitted by the warehouse, the fence posts installed by team one on the first day and the rest of the fence siding and gates installed by team two on the second day.  However, if the project were subject to EVM reporting requirements there would be no easy way to determine the percent completion of the WBS elements.  
To make the EVM reporting requirement easier the schedule could be reconfigured to the format shown in Figure 3. This schedule is organized by WBS level 2 items, including the fence structure, the vehicle gate and the people gate.  Now the schedule can be updated as activities are completed and the percent completion of each of the level 2 WBS elements can be reported directly from the progress of line 3, the main fence structure, line 20, the vehicle gate, and line 37, the people gate.  This convenient approach provides the project manager with a powerful, single tracking tool for the schedule, the WBS and EVM.  
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Figure 2: Waterfall Schedule with no WBS correspondence.
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Figure 3. Schedule from Figure 2 reconfigured to map to the WBS in Figure 1.
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1. Backyard Privacy Fence

1.1 Fence Structure
1.1.1 Fence Posts (4x4)
1.1.2 Triple Cross Beams
1.1.3 Fence siding

1.2 Vehicle Gate
1.2.1 Vehicle Gate Posts (6x6)
1.2.2 Vehicle Gate Hardware
1.2.3 Vehicle Gate siding

1.3 People Gate
1.3.1 People Gate Posts (6x6)
1.3.2 People Gate Hardware
1.3.3 People Gate siding
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