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Challenges occur at every turn in a project, but none affect the true success of a project as much as the effective Front End Loading (FEL) work undertaken by a client at the beginning of a project.  FEL is a process by which business goals are aligned with capital and maintenance expenditures, and presented in the development of a well-defined scope of work.  Often, the scope of work developed by the client lacks in many areas of clarity and detail required for accurate engineering, design, and construction cost proposals.  This lack of clarity, i.e. FEL, leads inevitably to change orders during project execution, ultimately affecting total project cost and the execution timeline.  Of course, many times a client does not have either the resources or the internal staff disciplines to assist in this scope of work development.  Many projects are initiated far sooner than they should with no regard to deliverables and clarifications in exactly what management is requesting.  But in the same breath, it is exactly those needs of management that a FEL process works so well to accomplish their financial and schedule driven goals.  To put it simply, every consumer wants to know that the money they are willing to spend will attain for them a product that is inherently a good value for their money.  Engineering, design, and construction work is no different in regards to this principle.  

Many companies do understand the need for a well-defined scope of work, and the importance of FEL to the viability of their projects.  Companies must show financial accountability and strength to their investors, all of which applies to the bottom line.  It can be shown that successful businesses thrive where profitability is the key factor in their business and market decisions.  It is unwise for any company, government, or individual to enter into any project large or small without some measure and/or guarantee that they will be financially viable to support their profitability goals.  Therefore, the more focus that is placed in FEL, the more likely those goals can be attained.

FEL begins the moment a concept is placed on the table and discussions evolve to proceed to a scoping phase.  This phase places the importance on developing the “true” needs of the project.  For instance, the selection of a blower and bag house system, with 15% capacity for future expansion, may be a better selection than the system with 50% expansion capability.  These differences obviously affect the as installed first costs, but also operations and maintenance costs due to increased horsepower, bag sizes, and foundation sizes.  The extra 35% capacity may never be utilized, thus there is no reasoning to pay up front for this expanded capability.  It would negatively impact the immediate profitability of the project as well as the ongoing fixed costs for the system.  This methodology of decision making can be made on all of the phases of the project.  As the development of the complete FEL package proceeds, the true needs of the project and subsequent expenditures are prioritized.  Included in this process are project team reviews and approvals, by which various team members from the management, engineering, operations, and maintenance team can have input to the proposed scope of work.  This process accounts for the inclusion of ideas into the project such as maintainability and operability of the equipment, all of which are methods to accomplish the profitability goals for the company.

Obviously, the time spent during this FEL process does require financial resources to accomplish.  It can be historically shown that average FEL development costs are typically 10-15% of the total engineering and design fee for the project to acquire a scope of work and costs within 10% accuracy.  For instance, if the project engineering and design fee was estimated at $450,000, then it can be expected that the FEL effort will consume $45,000-$67,500 of that fee to prepare the necessary deliverables.  Some clients may find these costs to be high, but, again, this expenditure can guarantee the financial viability and alignment of the project to the corporate goals, eliminating the costly change orders in the field, which cause schedule and cost overruns.  In comparison, it may even be determined through the FEL effort that the proposed project does not align with company goals, whether they are financial or production goals.  Thus, the decision could be made to not continue with the project based on the findings of the FEL work.  In summary, the more money expended during FEL will provide a more defined scope, thereby reducing scope changes during construction.

Independent companies can be utilized to quantitatively evaluate the proposed project FEL documentation by comparison to similar projects and project data from around the world.  One such company is Independent Project Analysis (IPA), with its North American office in Ashburn, Virginia.  This company specializes in the evaluation of projects based on their extensive database of project evaluations and information contained in the FEL documentation.  Their methodology has been utilized by companies such as bp-Amoco, Georgia Gulf, Merck, and Kimberly Clark.  

In conclusion, scope changes during construction account for the majority of the financial and schedule overruns during project execution.  Many, if not all, scope changes can be mitigated thru proper FEL before any contract is executed and any work begun.  The amount of money and time spent during the scope of work and development stage has the most potential to positively affect the success of the project and contribute to the successful completion of the project.

