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Construction projects are complex, unique undertakings especially in large, public building projects where significant resources are needed, careful planning and execution. Often construction projects will suffer from delays, budget overruns or quality issues.
The Welsh Assembly building, The Senedd. Constructed in Cardiff, Wales. And, The Scottish Parliament building, Holyrood. Constructed in Edinburgh are Iconic public buildings resulting from the two devolved governments. Both projects were delivered significantly over budget and over time. And came under heavy criticism and scrutiny. 
The Senedd project that was completed in 2006, and over four years past its original date and close to three times over the original budget. 
Holyrood completed in 2004, and three years past original date and ten times over the original budget. 
Both projects highlight the importance of good communication, procurement, and contract management, and by examining the lessons learnt, best practices and strategies can be developed for improving project delivery in the construction industry. 
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There are many methods of procurement in construction and several contracts that can be used, these come in the form of standard forms of contract and non-standard forms. The two most used standard forms of contract are the Joint Contracts Tribunal (JCT) and New Engineering Contract (NEC). 
Their typical use is attributed to the contracts being tried and tested over a period, they are built by those in the industry and are continually being refined. The advantages to using standard forms of contract are the ability to accurately make comparisons between bidders, the risks being shared more appropriately and fairly, and it negates the need for extensive negotiations. (Garvey, 2015) 
Below is an insight into some of the more typical contracts used often in the UK. 

Traditional procurement 
Sometimes referred to as design bid and build. The client will have a design team to design and prepare the complete project documents before going out to tender for a competitive bid process between several contractors, the successful contractor will be responsible for delivering the project.
Advantages 
· Client has control over the design and quality of the project.
· Cost certainty
· Appointment of the contractor through competitive tender
Disadvantages 
· Time-consuming due to design and construction, separate, sequential process. 
· Less flexibility for change after the design is completed. 


Construction management 
Whereby a consultant or construction management organisation is appointed by the client to manage the construction. Contractors are contracted to the client directly but managed by the construction manager. 
Advantages
· Construction can start before the design is fully complete. 
· Maximises communication. 
· Single point of communication, control, and responsibility 
· Control over design. 
Disadvantages
· No cost certainty or lump-sum cost. 
· Client exposure to risk 

Design & build
Whereby the contractor takes on the design and the construction process. The procurement splits into single-stage and two-stage design and build. 
Advantages
· Construction work can start before the final design is complete.
· Reduced risk to the client where the contractor takes on a larger proportion due to control over the design and construction process.
· Single point of responsibility
· Contractor’s experience and therefore good buildability 
Disadvantages 
· Client limited control over design & quality. 
· Variations can be difficult and expensive. 


Partnering
Collaborative relationships between various parties to provide the best value over the lowest cost, require organisations to work together in an open and trustworthy method to meet mutual objectives. 
Advantages 
· Better value for the client. 
· Better buildability due to the early involvement of contractors. 
· Can provide continual work through different projects. 
Disadvantages
· Requires considerable investment from all parties to be open, trustworthy, and collaborative. 
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The Welsh Parliament building known as The Senedd is a unique building in Cardiff where it is the home of the Welsh Assembly Parliament. The construction project comes under a lot of scrutiny during its construction for its substantial cost and time overruns. 
Its original estimate for the project in 1997 was £12 million and the final cost upon completion was close to £70 million in 2006. Several factors influenced the delay and cost of the project some of which were changes in design, increase costs of materials and labour between estimates and a lack of a properly defined scope, specifications, and designs. 
The Project stopped in 2001 due to increasing issues relating to time and cost, it didn’t restart until the following year in 2002 with a different management structure and a new procurement route. The design and build contract were signed in 2003 with a cost at the time of £66 million and when delivered was closer to £70 million. (Welsh Assembly Audit Committee, 2008)
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	Issues
	Quality
	Cost
	Time

	Incomplete design 
	
	Cost increase to work on the project design to include more details.

More cost certainty, better estimates of costs and more accurate forecasting.
	Extra time is needed to develop those extra details including any amendments that are needed. Then have them approved, signed off and distributed to contractors and sub-contractors

	Changes to specifications to add increased security. 
	
	Due to the attacks in New York, on 9/11. Specifications changed to increase security in the building which resulted in added costs in design and construction.
	Due to attacks in New York, on 9/11. Scheduling extended to include the extra construction work to accommodate additional security measures 

	Cost of materials and labour between estimates. 
	
	
	The project began in 1997 and halted in 2001. When the project went out for re-tendering, estimates increased, naturally between the two periods for materials and labour.  

	Procurement of a new ICT system
	Client specification was incomplete, and a hard-to-define brief was quoted as ‘state-of-the-art and cutting-edge technology without any detailed specifics 
	ICT budget rose 67% overall from its initial conception to a final cost of £8.2 million due to its increase in the specification which significantly developed and become more advanced over time at the request of the client.
	Use of new and innovative IT systems that haven’t been used and tested. 
Lack of in-house expertise from the client resulted in difficulty producing a full and well-defined specification from the brief until outside consultants were brought on board. 

	Damage to the ICT system
	
	Due dust from ongoing construction work damaged the ICT hardware and was estimated to cost between £10,000 - £12,000 damages. 
	Estimated to have delayed the project by six months due to the difficulty in procuring the ICT system and damage of the system on-site due to the overlap of scheduled works alongside construction work.  

	Use of the Design and Build fixed price contract
	
	Due to the nature of the contract where the contractor bears most of the risk for providing a fixed price the risk then has an expense itself that is factored into the bid so that any unforeseen circumstances or overruns can be managed
	


[bookmark: _Toc133346051]Table 1 - Shows the breakdown of the cost and time delay of The Senedd project. (Welsh Assembly Audit Committee, 2008)
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After a new contract was agreed upon and signed in 2003 using a Design and Build (fixed-priced) contract, measures were in place to control costs which are highlighted in the table below.

	Control measures
	The results

	Testing against the open market 
	· Helps ensure the best value from suppliers,
· Manages costs.

	Open book accounting 
	· Open and transparent sharing of financial information
between parties,
· Better cost control, 
· Better risk management.

	Value engineering 
	· Better value alternatives & solutions are sought to drive costs down. 

	Use of contractors established supply chain
	· More streamlined approach, 
· reduction in risk, 
· better communication and efficiency, 
· potential reduction in costs, 
· and a proven track record through utilising existing relationships. 

	Valuation of costs by independent cost consultants and the project manager
	· Objective assessment of costs,
· Identification of potential cost overruns and early intervention to control costs,
· Objective advice & guidance for better-informed decision-making. 
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The Scottish Parliament building, Holyrood. Was an impressive construction project from inception and continued to become increasingly complex that was met with challenges from the very beginning due to a demanding brief from the client. 
The project inception began in 1997 with an initial cost of between £10 – 40 million, in 1998 project costs were then estimated at £50 million and the construction management procurement route was chosen where the client (The Scottish Parliament) has full control but also carries almost all the risk. 
In 1999 responsibility for the project was handed over to the Scottish Parliament Corporate Body and a vote of 64 to 61 in favour of continuing the project amongst the newly elected parliament put the cost at the time at £109 million. (Fraser, 2004) 
In September of 2004, the new Parliament building was completed and saw MSPs moving in, following the opening by the Queen the following month. (BBC , 2007)
Below is an outline of the construction management procurement route that was used.  
[image: ]
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	Issues
	Quality 
	Cost
	Time

	Production of detailed designs variation and late supply of information taking place during the construction phase 
	
	
	This was one of the main causes of the slippage in the schedule after late 2000 which resulted in significant delays. 

	Demanding timetable for completion which was unrealistic. 
	
	
	The project manager (Chief Executive of Parliament) and Construction Manager (Bovis Lend Lease Limited) sought an ambitious schedule. 

	The lack of means to manage risks effectively
	
	
	Assumptions and commitments that were made by the design team & contractors were not achieved. 

	Development of detailed designs and the variety of materials used to meet the client’s requirements 
	
	It is estimated that 72% of the total £431 million of the project cost were construction costs, delays, and the development of detailed designs during the construction phase. 
	

	Lack of complete and detailed design work packages that went out to market for tender.
	
	Cost increase from contractors who would put claims in for prolongation, delays, and disruptions of work during the construction phase, due to the lack of detailed designs when tenders went out to market, and the slow movement of information from architects and sub-contractors on design elements that were needed to move construction forward.  
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From Sept 2000, one of the main causes of delay is the delay of information during construction, it is a result of the architects and sub-contractors who did not deliver on time elements of the design work which came from the complexity of the design alongside meeting tight deadlines from the project manager (Chief Executive of Parliament).
The construction manager (Bovis Lend Lease Limited) did try to meet the expectations of the project manager, but in hindsight, the targets were unrealistic to meet.
This came from the lack of effective means to control risks as commitments and assumptions made by the design team and contractors weren’t achieved. 
The costs continued to increase, this is in part to the lack of competition and value of money from the few bids that were received for the work packages, believed to be due to some uncertainty of the work involved within the packages as the design was still being developed. This, in turn, lead to contractors who won the tenders and carried out the work claim for disruptions, delays, or prolongation during construction while detailed designs were not completed and approved this was attributed to not fully preplanning the construction works. The cost from this is estimated to have added an extra £86 million (including VAT) to the construction costs. 
It’s reported that better execution of the time and cost of the project alongside the quality which was undoubtedly delivered could have resulted in the same being delivered for a lower cost and within a smaller time scale. 
Without a single point of responsibility amongst the various parties and a lack of leadership who could make decisions about the time, cost and quality is thought to have ultimately led to the project’s downfall, alongside a lack of a fully agreed upon cost plan. 
[bookmark: _MV3BS_8]In the year 2000, parliament set a new budget of £195 million which was not fully implemented and later broke through that figure, and no further limit was set for the budget after the year 2001. The reasons for the budget overrun of over £195 million are thought to have been due to a lack of typical used control measures used to measure the time, cost, and quality in construction throughout the decision-making process, which then allowed for the project to continue chasing high quality and tight deadlines at the cost of increased costs. It is noted in the key findings from the management of the Holyrood project letter by Audit Scotland in 2004 that regular, comprehensive, and systematic financial reporting to the Parliament Finance Committee was not fully in place until as late as 2003. (Black, 2004)


[bookmark: _Toc133254042]Conclusion
The Welsh and Scottish government buildings, the Senedd and Holyrood were high-profile public building projects that came under a lot of scrutiny during their construction due to both projects going significantly over budget and over time. 
Following an examination of the two public building projects it is important that future projects carefully consider the procurement routes and contracts for use in public projects, and the need for thorough planning and analysis to reduce overruns on cost, budgets, and delays. Learning from past mistakes helps build better processes and methodologies to improve project delivery. Lessons learned from the Senedd, and the implementation of new control measures allowed to bring the project back on track for example by use of independent consultants and project manager, and testing against the open market. Whereas in the Holyrood project lessons learnt on the procurement route, construction management is not recommended due to where the risk is mostly with the client which is in public building projects in the public. 
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Used for completing fast track projects where there is a high degree of design uncertainty.

Design and construction work overlap leading to an earlier start on site. This means later
changes in design may be accommodated without necessarily incurring a high premium on
‘construction costs.

Separate agreements with designer and construction manager.

There is no main contractor and the client still bears most of the design and construction risk.

‘The client appoints all construction sub-contractors and the construction manager receives a fee
for managing this work

‘The construction manager is responsible for the management and co-ordination of design and
construction works, encouraging teamwork.

In June 1999 the Treasury recommended that this route should only be used where there is a
very clear value for money case for doing so.




