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Introduction
This report will look at the procurement route and its impact on cost, time and quality. Two public buildings will be used as case studies, the The Senedd and Holyrood.

THE GOLDEN TRIANGLE IN CONSTRUCTION
The factors of Cost, Time and Quality working together are often referred to as the ‘The Golden Triangle’ within construction; this triangle refers to the balance that exists between them. Each single factor has a significant impact on the other two, pulling and pushing as they are moved. For example; if the client requires an extremely high build quality with very little tolerances then the cost and time will increased. Alternatively, if the quality for the construction of a project is not a significant factor, the construction process will be quicker and cheaper. Its important to note that you must pick to values to prioritise as you cannot achieve all three (Morrison, 2017).
	A balance must be found between the three factors where all parties involved understand the requirements and their impact especially if it is skewed in a particular direction. Depending on where the client puts highest priority all parties; client, contractors, designers, subcontractors etc. need to be made aware of the project specific project brief in order to effectively work towards this. Specifications of quality for example will need to be cascaded down through the whole site and supply chain to reach the standard required, the same will apply for a tight timescale (CIOB, 2014, p. 106).
	It may be more common that clients want to reach a balance within the triangle to get best value for money, they want the highest quality possible for the budget and within a reasonable agreed timescale. 

procurement and its impact on the GOLDEN triangle
The procurement strategy and contractor appointment will decide direction and priority on the golden triangle of cost, quality and time. 
	Setting the correct route along with an overall procedure is essential for a successful project delivery. For projects such as the Senedd and Holyrood it is important for the procedure to be transparent, open and easily audited as it will be under scrutiny for the use of public money. This should follow all local, regional and UK government laws for transparency, contracts and thresholds (UK Government , 2011). 
	The use of a weighted scoring system is essential have a transparent contractor selection process. By choosing a weighting structure, emphasis will be put on one of the points of the triangle. For example if the tender returns are scored on 80% Cost vs 20% Quality then the winning contractor will be low cost and lower quality with time being negotiated but will often be faster due to lower quality. If scoring is weighted 20% Cost vs 80% Quality then the cost will be increased, but on site quality will be higher and as a knock on effect time will also be increased. The scoring within this is also essential to get right, within the quality you must be asking the contractor relevant, direct and useful questions. Health and safety is always a component of this but in order to promote quality you can include the following;
· Proposed methods of approach including checks and standards.
· Team working arrangements.
· Proposals of management. Including; planning, programming, milestones and risk identification.
· A quality plan.
· Project team organization. Qualifications and prior experience.
· Supply chain management
(Potts, 2008, p. 37 & 51)
Its also important to understand the impact of weighting and scoring has on the supply chain, the decision for a low cost low quality project cascades down the supply chain. Sub-contractors will be contracted on lowest cost and materials will be the cheapest available. This method will be contrary to any low carbon or locally sourced initiatives.
The overall effect of a market where clients are looking for low cost projects means that in order to win tenders contractors will have to beat each other on lowest price causing a ‘race to the bottom’ industry. This has a knock on effect that leads further than just low quality, it negatively impacts the relationship between clients and contractors as contractors are forced to regain money on variations and overpriced additional works.
The procurement route also will have an effect on the cost, quality and time of a project. Single stage and two stage being the most common forms of tendering. Two stage tendering will bring the preferred tenderer into the process earlier and encourages collaboration during the design, specification and planning of the project (Finch, 2011), this often leads to a better relationship between parties and improved overall quality. 


THE SENEDD
The Welsh parliamentary building came in late and over budget, with this being a publicly funded project it came under scrutiny for its management and design. Part of the original design brief was to ‘Represent Value for Money, not just in the initial capital spend but in the ongoing “whole life” costs’ (Assembly Wales, 2013). With this being included in the initial brief, cost was obviously a consideration at the earliest stage of design. 
Procurement: Single Stage Management Contract / Design & Build	
Design procurement: 1997
Expected Completion: 2001
Practical Completion: 2006
Budget: £12 Million				
Completed Cost: £67 Million (+ estimated £100k repairs (Williamson, 2013))

The Richard Rogers Partnership were appointed in 1998 after winning a design competition. It was expected to open in 2001 (BBC News, 1999). 
	During the selection of architect design, six were shortlisted but the appointed technical advisors to Welsh Government were only given three days in which to assess the designs, at which time they found that five designs exceeded the site boundary and that the costs were understated. Specifically that architects fees were not included which would substantially add to the contract value at an estimated 12.5 and 20.5 percent (Auditor General for Wales, 2000). 
The time given to the advisors here was inadequate, detailed analysis and facts are required before decisions are made on large public sector projects such as this. More time should have been allowed for this analysis to take place which may even have allowed the client to query designs and costs. Five of the six designs exceeding the site boundary is likely not an error by architects given it was made by so many and is more likely a failure of communication and brief from the client. If this was the case and the error was from the client, then additional time should have been awarded in order to made amendments. Finally as was recommended by the Auditor General; ‘fee bids are included in the assessment of entries to any design competitions, or similar exercises, held in the future.’
Within the Auditor General report of 2000 it was also discovered that at this time the design was over a year behind schedule, putting project completion back to January 2003. This was due to a 3 month delay while the project was under review but the largest contribution was design changes requested by assembly members. Amendments to the design were for disabled access and alterations of the building size.
	In addition to the alteration to the scope of work, cost has also increased. This was due to the architect fees not being included in the initial budget and the changes to design. Architect fees were directly based on the construction cost, as a result as the budget for the project increased the architect fees also increased At this stage they had risen from £1.98 million to £3.42 million. With no client Quantity Surveyor or consultant working directly for the client there was oversight of the costs and no incentive for the architect to control their increase (Auditor General for Wales, 2000).
Amendments to the project design are to be expected and these changes were made during the design stage and not during the construction phase. However it should be understood that any change made by the client outside of the initial project brief will come at additional cost and cause delay. These changes that were requested by assembly members after consultations with members staff and groups representing the disabled, these consultations should have been held earlier so that there agreements could have been included in the client brief. Any additional cost due to client instruction at this stage should have been expected as changes came from the clients request. 
	Architect fees were poorly negotiated. As stated by the Auditor General ‘Such fee structures should contain incentives for the tight control of costs.’ In addition to this; the client should have their own Quantity Surveyor overseeing the contractors cost in order to provide best value for money and to provide clear transparency in the use of public money. Issues such as the ones described so far would have been discovered quicker and possibly avoided by the use of a client representative surveyor.
During the design stage of the project after Richard Rogers Partnership (RRP) had been appointed there was a change in the client focus. Once a date was given by UK government as to when Welsh Government would take over under devolution there was an emphasis that was put on time. Under the golden triangle, this then lowered the quality expected in the completed handover. After the project had been contracted to RRP the political focus shifted away from a faster, low quality build to one of higher quality. This focus was not just in higher quality materials but also a redesigned building that better fit the needs of its users. A knock on effect to the tight timescale of the client was that certain elements of the design such as the It services were not fully designed which was another large increase in cost (Auditor General for Wales, 2000).
Political change on capital funded projects, especially ones that take extended periods of time is to be expected, with this being a unique landmark event it only increased the pressure. This cannot be avoided only that more consideration and consultations should be held in order to better inform the client brief.
The national Assembly for Wales in 2001 terminated their employment with RRP citing delays and increased costs. More than a year’s delay was added to the project while each party went through disputes and adjudication. The result was the Welsh Assembly restructured their management team for the project delivery and started to tender for a new contractor under a design and build contract that would develop the existing design. The timescale was revised and an updated cost of £47 million was expected (Auditor General for Wales, 2002).
All issues up to the point of the legal action was a result of an inaccurate client brief, little control over the budget and an inadequate Welsh Assembly management team. The initial traditional contract was not managed correctly and did not have sufficient cost control measures.
Completed cost of the project reached £70 Million. Its second phase of construction as carried out by Taylor Woodrow and was ran much smoother. It was delivered 6 months late due to further specification changes (Audit Committee, 2008).

Holyrood
In much the same way as The Senedd, Holyrood encountered delays and massive increases in cost thought its design and build. These led to public scrutiny and inquiries into how the project was handled (The Auditor General, 2000). 
Procurement: 	Management Contract
Design procurement: 1998
Expected Completion: 2002
Practical Completion: 2007
Budget: 		£50 Million (The Auditor General, 2000)
Completed Cost: 	£414 Million (BBC, 2007)

The architect group that were working with Scottish government had difficulty dealing with an ‘unrealistic’ and demanding project brief. The client brief changed in order to increase the amount of space within the structure causing the design to take 2 years (The Auditor General, 2000).
The client brief in terms of size, budget, time and quality needs to be clearly identified prior to design. Rushing to issue a brief only for it to incorrect or inadequate is an easy way to ensure delays. The client should have any debate and discussion with consultants in order to clearly identify their needs well before they issue a client brief.
 The project management team did not communicate effectively, openly and honestly with officials on the increasing cost estimates (The Auditor General, 2000).
In order for a project to run smoothly there needs to be regular open and honest communication between all members of the team. The client and contractor should been working together to build an environment of collaboration, within this there should have been regular meetings, site walks and discussions of each element of the construction. The issues of quality, time and cost should have been interrogated by the client at each opportunity. 
Contracts were priced and awarded without full detailed design, specification of knowing the full extend of the works, contractors were the able to claim for additional time and changes to the design (The Auditor General, 2004). 
In order to get best value for money, design work needs to be finalised before pricing. Leaving a contract open for variations, extensions of time and changes to the scope of work will come at an additional cost and time.
Accountability within the project was not easily understood, the project leadership had no single person to make decisions (The Auditor General, 2004).
Having a hierarchy and chain of command is extremely beneficial, not only can people be held to account for decisions but it allows decisions to more quickly and easily be directed to the right person. This makes the process quicker and more open.


CONCLUSION
The procurement route of a project had a profound effect on its management, its control of cost and its timescale, depending on the route taken the responsibility and risk for certain elements of the build can be shifted further to the contractor or to the client. 
These two projects could have benefited for a design and build contract, this would have brought the contractor into the process earlier and shifted risk and responsibility away from the client. However this would have had to been managed correctly for it to be of benefit.
Both these schemes are example of clients not fully understanding the full repercussions of their actions in regards to the client brief. Both briefs were rushed and as a result were incomplete, they were not fully debated amongst the groups and persons that would be using them and were not fully detailed. In the regard the time taken for both client parties to have created a detailed and informed brief would have far less than the delays caused by their alternations and amendments to the design.
Clear lines of communication were also not present in these projects. For decisions to be made quickly by persons of understanding there must be a hierarchy of command where each persons has clear understood responsibilities and where necessary can be held accountable to these. In public office where a project may span over multiple political terms becomes more difficult, with hindsight its easy to see that the investment in an external impartial firm that could look after the project management and control cost would have been beneficial. With this project control the political leaders could have discussions with project managers who would be able to provide advice on changes of design before they went to the contractor. Potential delays and cost increases would then be more easily forecastable. In addition to putting in place a management strategy; the communication needs to be regular, honest and open. Meetings between all essential member of the team should be held at regular intervals, in this way all can be kept up to date on progress and of any potential issues.
In an effort to make communication a key element of the project a partnering procurement process could be implemented. This process develops a collaborative working environment and promotes best value instead of lowest cost. The process will look to make a balanced approach to both cost and quality to find this best value (Constructing Excellence, 2004). 
Lastly a point that is an important element in these schemes and was unpredictable and unexpected was the world trade center bombings on 9/11. This event caused security both physical and digital to move to the top of political agendas, and while this does not account for all the increase in the budget it does have a contribution.
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