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Project management (PM) is the discipline of managing projects to achieve specific goals and objectives within a defined timeframe, budget, and scope of work while adhering to the agreed-upon constraints of time, cost, and quality (Project Management Institute, 2021). Contracting is one of the key aspects of PM that is often overlooked, but it is a central aspect of PM practice by which a project owner acquires the goods, services, and expertise of an external party to complete a project (Turner, 2003). Except in the smallest projects, sponsors can't perform all of the functions themselves and must decide how contractual responsibilities for design, procurement and execution are to be shared between parties (Turner and Simister, 2001). This decision, also known as “contract strategy”, can have a major impact on the risk allocation, cost certainty, schedule control, and the quality of the final product (Merrow, 2022).
The PM literature typically identifies four types of contracting: Turnkey, Multicontract, Do-It-Yourself (DIY) and a combination of Multicontract and DIY (Turner, 2014). In each method, the managerial and financial risks are allocated differently between the client and the contracting parties, and each method is more or less appropriate to specific project situations, depending on, for example, the complexity of the project, the client's in-house capability and the level of design certainty that can be achieved at the start of the job. (Morris and Hough, 1987). This essay describes each of the four contracting methods, critically assesses their pros and cons, and, using a renewable energy infrastructure project, specifically a utility-scale solar photovoltaic (PV) installation, as a running example, contextualises this discussion. Utility-scale solar PV projects are a good example of situations where contracting choices interact with technical uncertainty, multiple specialist inputs and time-critical delivery (Eriksson, 2008; Winch, 2012).
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Turnkey contracts are a type of contract that requires a single contractor to be responsible for the design, procurement, construction and commissioning of a facility, so that the client is literally only expected to "turn the key" (Turner, 2003). This method is closely related to the Engineering, Procurement, and Construction (EPC) contracts where one organisation coordinates all the phases and interfaces on the client's behalf (Rowlinson and McDermott, 2005).
The major benefit of the turnkey approach is that the client only has one point of responsibility as opposed to a multitude of specialist companies (Masterman and Masterman, 2003). This approach also often moves most of the technical and schedule risk to the contractor, as the contractor will be contractually responsible for providing a specific deliverable for a set fee (Merrow, 2022). This helps to ensure cost certainty, especially if the client has limited in-house project management resources or if the project is capital intensive and cost overruns have serious repercussions (Turner and Simister, 2001). A turnkey EPC contract enables a utility client with no solar PV engineering capability to commission a solar PV plant without having to deal with solar PV panel suppliers, civil works contractors and grid-connections specialists individually (Winch, 2012).
But there are drawbacks to the turnkey option. The client has less control over the details of the design after entering into a contract, and changes in scope are likely to be expensive and disruptive (Turner, 2014). The client is also highly reliant on the competency, integrity and financial stability of the selected contractor; if the contractor is not good, it can cause the project to be in danger as there is no other party doing the quality assurance work independently (Merrow, 2022). In addition, as contractors will price in a risk premium to reflect the risks that they are absorbing, turnkey contracts can be more costly overall than those that allow the client to absorb more of the risk (Turner and Simister, 2001). In the case of technically new or fast-changing projects, for example a solar field with state-of-the-art storage integration, a fixed price/fixed scope turnkey contract might be a bad fit, because the design of the project is likely to change as it is being built (Morris and Hough, 1987).
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The multiple-contract strategy, also known as the multicontract method, consists of several individual contracts with various specialist organisations each of which covers a specific package of work, but with the client or an appointed project manager coordinating the overall project (Turner, 2003). In the "Client's Project Management Team" model, the client's project management team takes over the role of the integrator as in the turnkey model, but here the responsibility is distributed among the various designers, suppliers and constructors (Chen and Frame, 2006).
One of the benefits of the multicontract approach is that the client can choose the lowest cost or best specialist for each contract, as opposed to the main contractor's chosen subcontractors and the mark-up they charge (Rowlinson and McDermott, 2005). This can lead to real cost savings as competitive tendering takes place on a package-by-package basis and not as a single package cost (Winch, 2012). It also enables the client to make changes to the design of individual packages without having to renegotiate the whole turnkey contract and allows packages to be let in sequence so that construction on the first packages (e.g. site works) can commence before the design of the second packages (e.g. electrical systems) is finalised, a ‘fast-tracking' benefit especially relevant for renewable energy projects that may be time-constrained for subsidy or grid-connection.
The downside of this is that the coordination risk and interface risk becomes significantly client risk (Turner and Simister, 2001). Since no single contractor has end-to-end responsibility, disputes can be tricky to resolve, such as whether the failure to achieve expected performance of a solar PV plant is due to the quality of the solar panels, the installation of the inverters or the civil groundworks (Merrow, 2022). This approach also requires a client organisation to have a high level of project management skills and experience as the client is responsible for coordinating interfaces, quality assurance and contractual administration for all packages (Morris and Hough, 1987). For clients without such capability, the management of interfaces can cause administrative problems and risk schedule slippage, which can be more expensive than the cost savings from competitive package pricing (Eriksson, 2008).
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The DIY (in-house) contracting approach is where the client is able to carry out the project mainly with his own resources, staff and procedures, and only use external contractors for specialist work that is not reasonably practicable in-house (Turner, 2003). This approach is most feasible for organisations with significant existing technical skills that are directly applicable to the project, for example, an energy utility with a well-established in-house engineering department that is installing a solar power project on land owned and known by the utility (Winch, 2012).
The main benefit of the DIY approach is that the client has control over quality, time and cost as the decision-making power is not spread among external parties with potentially different commercial interests (Chen and Frame, 2006). The DIY approach can also be more cost-effective than external contracting options, as there is no mark-up paid by the contractor on the bulk of the work, as long as the client's 'internal resources' are utilised efficiently and not needed elsewhere at the same time (Merrow, 2022). Further, knowledge and lessons learnt are not locked up with an external contractor but within the organisation, which helps build organisational capability in the longer term (Turner, 2014).
However, there are significant risks when the DIY approach is used and a client's internal capability is not aligned with the requirements of the project. Having a permanent in-house staff involves significant overheads (people, training, equipment, management etc.) which can be underutilised when there is no work, making it less cost effective than the flexible and variable cost of contracting out (Turner and Simister, 2001). The DIY approach also places all risk on the client: in case of failure, liability cannot be transferred to another party and the client will experience the full consequences of the failure in both financial and reputational aspects (Morris and Hough, 1987). In projects where the technology is very specialised or is changing quickly (e.g. newer thin-film PV technologies or more advanced battery storage integration), an organisation lacking in-depth and up-to-date knowledge of these technologies may end up performing poorly, and it is not appropriate to rely on DIY delivery for projects at the frontier of a client's existing competencies (Rowlinson and McDermott, 2005).
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The last method is a mix between the multicontract and DIY methods, where the client carries out some of the project work in-house, but also allows other specific packages of work to external specialist contractors (Turner, 2003). This hybrid method is a reflection of the fact that few clients have full in-house expertise in all of the disciplines needed on a complex project and it is not always desirable to contract out work that the organisation can do competitively itself (Masterman and Masterman, 2003).
The benefit of this hybrid approach is that it can be flexible: an organisation can leverage on true strengths of its staff, for example, a utility company could prepare the site, carry out civil groundwork and plan for ongoing operations and maintenance, while the solar module supply, inverter installation and grid-interconnection engineering is outsourced to external specialists who have the required technical expertise (Winch, 2012). This selective allocation is an optimisation of both cost and quality outcomes as compared to either a purely DIY or a purely multicontract approach because work is allocated based on genuine comparative advantage (Eriksson, 2008). It also offers a way to develop in-house expertise over time, through the involvement of staff in complex packages with external experts (Turner, 2014).
The main drawback is complexity of management; in addition to the interfaces between external contractors (pure multicontract method), there are interfaces between internal teams and external contractors, which can lead to ambiguity in terms of accountability, especially when in-house and contracting teams need to work together on the same tasks at the same time (Turner and Simister, 2001). This hybrid approach can be problematic because it may suffer from the drawbacks of both the multicontract approach (coordination issues) and the DIY approach (exposure to overhead costs), while at the same time failing to enjoy either approach's benefits (Merrow, 2022; Chen and Frame, 2006).
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The selection of contracting methods (Turnkey, Multicontract, DIY, Multicontract + DIY) is not one that can be determined as being the best method for all projects, but rather the method that is best suited to the characteristics of the project and the client organisation (Turner, 2003). Turnkey contracting is beneficial to clients who want to ensure that costs are certain and that there is minimal management involved, but it has the drawback of not offering as much design flexibility and can be more expensive overall (Merrow, 2022). The multicontract method is cost and schedule efficient due to competitive packaging, but requires a high degree of coordination capability within the company (Rowlinson and McDermott, 2005). DIY delivery maximises control and retains organisational knowledge but is centralised in risk and reliant on an actual internal expertise (Morris and Hough, 1987). The hybrid Multicontract + DIY approach is the most flexible of the four in terms of delivery method to match organisational strengths, but is the most complex in terms of coordination challenges (Turner, 2014). However, as demonstrated in the solar PV case study throughout this essay, the selection of the contract strategy must be realistic in the assessment of an organisation's technical capability, risk appetite and project management maturity prior to the selection of a contract method (Eriksson, 2008; Winch, 2012).
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