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CONTRACTING METHODS IN PROJECT MANAGEMENT: EXPLANATION AND APPLICATION TO FOUR PROJECT TYPES
[bookmark: _Toc236791344]Introduction
Project management is the process of planning and managing a project to ensure it is completed within an agreed time, budget and quality (Walker, 2015). A major aspect of this practice that is underutilized is contracting who is actually going to do the work. A client seldom has the expertise or personnel to design and construct an entire facility, and must determine the extent of the project that should be turned over to outside firms and the extent to be retained in-house (Eccles, 1981). This decision affects who assumes risk, how much control the client retains over design and how the final cost is likely to come out (Miller and Lessard, 2000).
The four most common contracting methods are: Turnkey, Multicontract, Do-It-Yourself (DIY) and Multicontract + DIY. There is no one solution that is best for all projects. The selection of the appropriate one depends on the level of complexity of the project, the level of in-house capability of the client and the level of design stability at the beginning (Naoum and Egbu, 2016). For the purpose of this essay, rather than following one project through all four, different real-world types of projects are used, selected to provide the best illustration of where the strengths and weaknesses of each method lie: a power plant for turnkey contracting; an airport terminal for the multicontract approach; a university campus building for DIY delivery; and a hospital for the hybrid approach.
[bookmark: _Toc236791345]Turnkey Contracting: A Power Plant Project
[bookmark: _Toc236791346]What It Is
A turnkey contract is a type of contract where the entire project is handled by a single contractor, from design to procurement, construction and commissioning. When the facility is ready the client is supposed to just "turn the key" (Hosie, 2007). This is closely linked to Engineering, Procurement and Construction (EPC) contracts, where one company will take care of all aspects and all handover points on the client's behalf. Turnkey delivery is usually associated with power generation projects, which often involve a high degree of special engineering and a compelling requirement for cost certainty, for example a new combined cycle gas plant.
[bookmark: _Toc236791347]Advantages
The primary advantage is that the client is only handling one point of contact as opposed to numerous firms. Generally, the turnkey contractors take most of the technical and schedule risk as they are the ones that have agreed to a fixed price and scope (Hosie, 2007). This is ideal for a utility company that would like to expand generation capacity but lack extensive in-house knowledge of turbine engineering and plant commissioning. The entire plant can be handled by a single EPC contractor, who will be responsible for procuring major equipment, civil works and control-systems specialists, and for connecting the plant to the grid, and the utility need not deal with turbine suppliers, civil contractors and control-systems specialists separately (Miller and Lessard, 2000).
[bookmark: _Toc236791348]Disadvantages
There are also actual expenses to the turnkey contracts. After signing, the client becomes less involved in the detailed design decisions and any subsequent scope changes are likely to be slow and costly to agree (Hosie, 2007). The client's reliance on the competence and financial condition of one contractor is also very great. If that contractor gets into trouble there is no other party that is monitoring quality on the client's behalf. Overall, a turnkey power plant may cost more because the contractor builds in a premium to compensate for the risk that the contractor assumes (Molenaar and Songer, 1998). This is particularly important when the technology is still in the process of development, such as when a plant is being constructed that uses a newer generation of low emission turbines. A fixed price fixed scope contract is not well suited to deal with that sort of technical uncertainty.
[bookmark: _Toc236791349]Multicontract Approach: An Airport Terminal Project
[bookmark: _Toc236791350]What It Is
Multicontract approach is where the client retains multiple separate contracts for each package of work and continues to coordinate the work of all of these contracts (Kumaraswamy and Dissanayaka, 1998). The client's project team becomes the integrator, replacing the main contractor, and sits above the various designers, suppliers and specialist installers. Airport terminal extensions are an example of this, as they comprise a number of separate packages, which include the extension terminal constructing, baggage handling systems, air-side works and traveller boarding bridges, that can be fairly sensibly let individually.
[bookmark: _Toc236791351]Advantages
In such a way the client is able to select the best or cheapest specialist for each package, instead of the one that is selected by the main contractor and marked up (Naoum and Egbu, 2015). Since each package is submitted on its own, the client may also begin work on one component of the project (air-side groundworks, for example) before the design for a subsequent one (baggage handling system, say) is completed. Such fast tracking is important to an airport authority if a new terminal is to be built while the old one is still in service, and if the slots and regulatory approvals determine the opening date (Kumaraswamy and Dissanayaka, 2001). If one of the packages (such as the retail concourse) is changed, then the entire contract does not have to be renegotiated.
[bookmark: _Toc236791352]Disadvantages
The downside to this is the coordination risk is almost entirely borne by the client. No single contractor would be held responsible for the end-to-end project, which makes it difficult to determine who is responsible if there is a problem, such as the baggage handling system not fitting in with the terminal's structure, which could be the fault of either contractor (Naoum and Egbu, 2016). It requires the client to have project management capacity to do quality checks, to manage contracts and to resolve disputes on all of these packages simultaneously (Miller and Lessard, 2000). Multicontract delivery may result in a delay in the schedule and an increase in cost for an airport authority with a weak in-house project management function, thus negating the benefits of competitive tendering (Kumaraswamy and Dissanayaka, 1998).
[bookmark: _Toc236791353]Do-It-Yourself (DIY) Approach: A University Campus Building
[bookmark: _Toc236791354]What It Is
In the DIY (or in-house) model, the client uses its own personnel and equipment to complete the project with the assistance of outside contractors only for work that the client is unable to perform itself (Eccles, 1981). Only makes sense for organisations with relevant technical skills. This approach is suitable for a large university that has its own estates and capital projects department, and is planning to construct a modest new teaching building on land it already owns and manages.
[bookmark: _Toc236791355]Advantages
DIY delivery allows the client to have control over cost, quality and schedule, as all decisions are not made by other parties with potentially conflicting commercial interests (Eccles, 1981). It can also be less expensive, as there is no contractor mark-up on the bulk of the work, provided that the work is being performed by the university's own staff, and that the staff are not required elsewhere at the same time. The other advantage is that knowledge and lessons learned remain within the organisation rather than with an external contractor when the project is completed, to assist the estates team in delivering the next building project more smoothly.
[bookmark: _Toc236791356]Disadvantages
The dangers of DIY come to light when the talents of the client's in-house team are not aligned with the needs of the project. Having a permanent in-house team of engineers, planners, site supervisors etc. means that there are fixed overheads even when there is no project in progress, and this is not as flexible as using contractors when they are needed (Walker, 2015). The client is also responsible for all the risks of the project. When a DIY project fails, there is no contractor to blame or share the financial and reputational consequences with and the University takes the hit on its own. This is particularly hazardous when part of the building is based on specialised or rapidly evolving technology, like a new research laboratory with special ventilation and containment needs. If the estates team is not knowledgeable and up-to-date in this area, it may find it difficult to provide this aspect of the building, instead of engaging specialists (Naoum and Egbu, 2016).
[bookmark: _Toc236791357]Multicontract + DIY Approach: A Hospital Project
[bookmark: _Toc236791358]What It Is
The fourth technique combines the two techniques mentioned above. The client works on some aspects of the project directly, and passes on other more specialised aspects to external contractors (Walker, 2015). This is a simple fact as few clients possess full in-house capability in all the disciplines required for their complex project and it often doesn't make sense to outsource work that they are already doing well and cheaply. A good example of this is a health system building a hospital, for which they are likely to have a good understanding of the building and its functions, but not of clinical systems and equipment.
[bookmark: _Toc236791359]Advantages
The advantage of this blended model is that it enables the client to allocate each piece of work to the person who is truly most qualified to carry out the work. A hospital trust may have its own estates team to deal with site preparation, demolition and subsequent facilities planning, while specialist packages such as imaging equipment installation, operating theatre ventilation may be delegated to external companies that have the necessary technical expertise (Miller and Lessard, 2000). An example of this is the US healthcare system, Sutter Health. It developed an integrated contracting model, in which it took the project leadership and had a team of external design and construction partners operating under a coordinated incentive scheme. It was believed that this method would lead to a decrease in rework and to more predictable costs than traditional package-by-package procurement (Lichtig, 2005). The hybrid also allows in house staff to develop their expertise over time as they work with external experts on complex packages.
[bookmark: _Toc236791360]Disadvantages
The downside is that it involves extra management. In addition to the interfaces between external contractors, which are already present with pure multicontract approach, the hybrid approach introduces interfaces between internal teams and external contractors. This can make it difficult to define responsibility; for example, when in-house and contracted employees are involved in the same task at the same time (Naoum and Egbu, 2015). If not managed properly, this can lead to the coordination challenges of multicontracting and the DIY expenses of having multiple contracts simultaneously, while missing out on the benefits of either.
[bookmark: _Toc236791361]Conclusion
There is no one right method for contracting: Turnkey, Multicontract, DIY or the Multicontract + DIY combination. As each of the four examples above demonstrate, each is appropriate for a different mix of project requirements and client capacity. The turnkey contracting was appropriate for the power plant as the utility client required a price certainty, as well as limited in-house engineering capacity, but was at the expense of design flexibility and a risk premium in the price (Hosie, 2007). The use of the multicontract method was found to be appropriate for the airport terminal, as it allowed the airport authority to tender competitively and to speed up the process, but only because the authority had the coordination skills that the approach requires (Kumaraswamy and Dissanayaka, 2001). The approach of DIY delivery was appropriate for the university building as the client's in-house estates team had relevant skills and wanted to retain control and cost but left the university vulnerable where its own skills were limited (Eccles, 1981). The hybrid Multicontract + DIY approach was an appropriate approach for the hospital, as demonstrated in the contracting model developed by Sutter Health, which allowed the client to leverage its own capabilities while also integrating the expertise of outside specialists, but was also the most difficult of the four to coordinate (Lichtig, 2005). These examples illustrate that when selecting a contract strategy it is more a question of an honest evaluation of the technical capability, appetite for risk and project management maturity of an organisation rather than the idea that one strategy will fit all projects (Naoum and Egbu, 2016).
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