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1.0 Introduction & Summary
This report aims to identify and address performance issues regarding productivity and incentivisation for the client to understand and aid KIER group in constructing the innovation Matrix Building project. The University of Wales Trinity Saint David (UWTSD) has shared its vision for The Innovation Matrix, the next phase in the University's Innovation Quarter, part of the transformational SA1 Swansea Waterfront Innovation Quarter, which includes the IQ and Y Fforwm buildings (UWTSD, 2022). The information in this report will correlate with the completed construction phase Gantt chart already produced by the KIER group. Furthermore, with the onset of a material shortage delay, this report will also address how the planning team identified and stopped the project from becoming delayed due to a 5-week manufacturing delay which includes 96 bespoke window units scheduled to arrive at the site. The Gantt chart associated with the project is attached to the report for further reference.


[bookmark: _Toc125145110]2.0 The Proposed Project: Innovation Matrix Building
[bookmark: _Toc125145111]2.1 Project Overview
The scheme forms part of the University's more comprehensive and extensive capital development programme to create sector-leading learning environments for the community. It is to make the best value of its innovation campus by creating a focal point for learners, employers, and communities, helping to drive innovation and economic activity within the area. The new facility will enable the University to connect its Science, Technology, Engineering and Mathematics (STEM) focused Research and Knowledge Exchange Centre with start-ups, spinouts, world-leading Multi-National Enterprises (MNEs) and Small-Medium Size Enterprises (SMEs). 

Location
The site is located within the Swansea Waterfront Innovation Quarter in the former Swansea Dock. The site is accessed from Kings Road and is adjacent to The University of Wales Trinity St David SA1 newly constructed site. A bike shed forms the southern boundary of the site. The site is occupied by an asphalt car park over the central area of the site, with loose gravel surrounding either side of the asphalt area.
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Duration
Project start date: 10/01/2022
Estimated Practical Completion/ Handover date: 16/11/23.
Duration in working days: 484.

Site plan
[bookmark: _Toc125145464]Figure 1 Site Plan Innovation Matrix
[image: A picture containing snow, outdoor

Description automatically generated]Fig.1 identifies the area in which the innovation matrix is being built, outlined in red. The Innovation Matrix will provide specialist research facilities and innovation learning/training space to students, local businesses, and the wider community. (UWTSD, 2022).

Architectural Visualisation
Fig.2 represents a rendered image of the Innovation matrix on the south elevation.
The image previews the final product that KIER group will deliver in late 2023. 
[bookmark: _Toc125145465]Figure 2 Rendered Visualisation
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Description automatically generated with low confidence]2.2 Constraints & Challenges
[bookmark: _Toc125145466]Figure 3 Constraints & Challenges Diagram
Fig.3 above illustrates and highlights the constraints affecting the Innovation Matrix construction site. 

[bookmark: _Toc125145113]2.3 RIBA Stages of Work
The construction phase dates for the innovation matrix are displayed below. These dates and durations were gathered from the information provided by the planning team who initially delivered the project programme.
	
RIBA
Stages:
	0 
Strategic Definition
	1
Preparation & Brief
	2 
Concept Design
	3 
Spatial Coordination
	4
Technical Design
	5 Manufacturing & Construction
	6 
Hand
over

	7 
Use

	
Start Date:
	
10/01/22
	
21/02/22
	
23/05/22
	
05/12/22
	
13/02/22
	
06/03/23
	
24/10/23
	
07/11/23

	Estimated completion Date:
	
03/03/22
	
18/05/22
	
23/11/22
	
10/02/23
	
24/03/22
	
23/10/23
	
06/11/23
	
16/11/23

	Duration in working days (5/week):
	
39
	
63
	
133
	
50
	
30
	
165
	
10
	
8


[bookmark: _Toc125145114]2.4 Milestones
The table below displays the dates for the construction milestones of the Innovation Matrix construction project:

	Milestone Name:
	Est' Finish Date:

	Pre-Construction Completion
	Thu 16/03/23

	Completion of Sub-Structure
	Mon 15/05/23

	Completion of Superstructure
	Tue 19/09/23

	Completion of Internal works 
	Mon 23/10/23

	Completion of External Works
	Mon 09/10/23

	Complete Asset Handover
	Wed 01/11/23



[bookmark: _Toc125145115]2.5 Timeline
The timeline is clearly shown in the tracking Gantt below. This timeline was extracted from the Project programme of works. The overlap of Stages 0 and 1 is typical of any project programme. 


[bookmark: _Toc125145116]3.0 Project Productivity, Performance issues, and Incentivization

[bookmark: _Toc125145117]3.1 Productivity issues
Productivity has been a massive issue in the UK construction industry for many years. 
Compared to many countries, the UK has been lagging for quite some time. Many types of productivity issues can be observed on a typical construction site, which adds to the industry-wide concerns. They are as follows:
· Poor health and Safety
· Self-employed sub-contractors struggling to stay afloat financially (low-profit margins)
· Long commutes to the site for low-paid workers
· Poor Mental health awareness
· Sickness, primarily due to the Covid-19 pandemic
· Lack of training

Understanding these issues as an industry-wide problem, KIER Group is one of the leading contractors providing site process-led productivity/assurance improvements, which allow for innovative site-based techniques that boost productivity across the whole project and are part of the project integrator process (KIER Group, 2022). This process includes lean construction, physical and digital worker augmentation, robotics, wearables, drones, verification tools and technology-led plant and machinery. Fig 4 illustrates the process workings below:
[bookmark: _Toc125145467][image: Diagram

Description automatically generated]Figure 4 KIER project integration process (KIER Group, 2022).
[bookmark: _Toc125145118]3.2 Performance issues
In construction, performance goals are directly related to productivity, time management, and decision-making. To accomplish these goals in the most effective and structured manner, companies must build and maintain strong teams, track and measure success, and ensure the project runs smoothly. This is where performance management comes into play.
  The Construction Industry Key Performance Indicators provide construction companies with benchmarks that cover the construction industry’s economic performance, workforce, and environmental performance. They also enable contractors to appraise their performance against their competitors to help identify where they can secure future improvements that will help enhance their competitiveness and position to win projects. For example, a quote from roofing today news article states how KPIs have evaluated the covid 19 pandemic affected UK construction:
"Overall, the KPI results show the industry met client expectations before the pandemic. However, a number of structural issues were repeatedly highlighted, which have persisted throughout the pandemic. These include productivity, profitability, an ageing and non-diverse workforce, and meeting Net Zero 2050 targets."
(roofingtoday.co.uk, 2021)
More common performance issues that could affect the innovation matrix project were as follows:
· Unexpected rise in costs of materials
· Poor communication between stakeholders and trades
· Setting out issues
· Poor weather conditions. (Especially frequent in this area of Wales)
· Poor Quality control 

The Figure below shows even more common performance issues associated to construction:
[image: Diagram

Description automatically generated]              Figure 5 Time, cost, and quality-related factors for project performance 


[bookmark: _Toc125145119]3.3 Incentivisation
In construction, incentivisation is a term that is used more frequently when motivating contractors, sub-contractors, and any professional personnel involved in any given project. When encouraging different parties, incentives can come in many forms (Parry, 2019). However, most subcontractors are based on financial and non-financial incentives to drive up motivation on-site, which will drive up productivity and mental well-being in most of the construction workforce. They already face enough challenges in their daily lives, especially during a cost-of-living, energy, and labour shortage crisis. 

The most common financial incentives used during the construction of the innovation matrix were as follows:
· Early finish on a Friday at 3 pm, allowing payment for 8 hours of work.
· Price work – price work was offered to the sub-contractors with a large amount of work in the programme. For example, the cladding and window specialists would be issued a price for each square meter or unit that was correctly installed, and quality checked as the weeks went by on-site. This form of incentivisation helped improve the speed of construction and allowed the sub-contractors to earn more income than their agreed hourly rate. In this situation, a clerk of works would be suitable to oversee the works being carried out to keep a close eye on quality assurances.   
· Fuel allowance – Fuel allowances were added to the subcontractor's invoices who lived outside the immediate area of Swansea.

These forms of financial incentivisation work well to maintain good morale in the workforce but can sometimes fuel adversarial behaviour if there aren't enough opportunities for all the sub-contractors to benefit equally from these offerings from the main contractor. In the case of the Innovation matrix project, an NEC4 Alliance Contract would have been best suited to strike a balance between positive and negative incentivisation (Parry, 2019).

Non-financial incentives implemented were as follows:

· The Site manager implemented an employee of the month and a 'Subby' of the month. To encourage good workplace behaviour. Especially in a project so close to areas with much public interference.
· Every other Friday, there would be a scheduled break which involved a complimentary full English breakfast paid by the contractor for all sub-contractors on site. 

[bookmark: _Toc125145120]4.0 Project Progress 
The programme displayed in this report was developed for this project and created using Microsoft projects. Microsoft is software used widely across the industry and helps contractors effectively keep track of pre-planned contracts as they progress in real-time (Robertson, 2021).  

[bookmark: _Toc125145121]4.1 Project Delay: Bespoke Window Manufacturing 
When the construction phase commenced on the 6th of March 2023, it seemed that the programme was going to plan, as everything was in place and going smoothly without any delays, risks, or hazards foreseen. 
But as expected in construction, during mid-June, the site team were warned that there was a sudden long lead time on the order for the bespoke windows, which were ordered to be installed the following month. So, on Monday, the 10th of July, 96 Units of bespoke Aluminum framed windows were due to be delivered to the site, which did not arrive. This initiated the contractor to issue the client an early warning notice as part of the NEC Contract. Clause 16 of most NEC contracts clarifies the circumstances in which either party would be expected to issue an early warning notice. An early warning notice must be given as soon as a party becomes aware of ‘any matter’ that could affect the total of the prices, delay completion or a key date, or impair the performance of the works in use (Rudi Klein, 2017). 
Counteraction/Problem-solving
After negotiations with the manufacturer in question, a delay of no later than five weeks was negotiated, as it was the earliest date the manufacturer could promise the unit's arrival at the site. With the 5-week delay effectively stopping the internal works from being partially started due to the risk of moisture ingress, the site manager decided to order a large amount of OSB (Oriented Strand Board) to temporarily close the small window openings so that internal works will not be delayed in any way. As displayed on the programme, the superstructure construction phase took place during the driest time of the year, in mid-summer, which helped support the decision to use OSB as a temporary seal to the elements. 
In addition, approximately 55 sheets of 2440mm x 1220mm x 18mm OSB and all the appropriate fixings to apply the sheets to the structure correctly were ordered and supplied promptly by local builders' merchants. The cost of the OSB sheets and fixings came to an estimated £2300, excluding VAT. The labour costs around £2000 to install the sheets to the 96 window openings on the exterior façade, which meant hiring another team of competent carpenters/skilled labourers. Arguably, the price pales in comparison to the estimated cost of delaying the internal works if the 5-week delay was enabled. The window manufacturer has agreed to pay for the labour and material costs to counter the delay on site.
[bookmark: _Toc125145122]4.2 Contractual standpoint
In the case of this project, an NEC form of contract has been chosen to deliver the project in a more collaborative way for all stakeholders involved. In this situation, the unforeseen delay would be analysed and determined as either the contractor's or client's responsibility to pay for the loss of time and resources (Brian Cooke, 2009) after an early warning notice. Although, in the case of a collaborative contractual agreement, such as an NEC form of contract, the client and contractor may be inclined to aid in the disturbance that the delay has created. This form of contractual collaboration can be named 'pain and gain sharing'. Alternatively, an Alliancing contractual proposal may be incentivised during the tendering stages of the project also. Collaborative forms of contract are common within educational lead schemes (CIOB, 2014). 
[bookmark: _Toc125145123]5.0 Site-specific Reports for Superstructure
The reports gathered from the Gantt Chart attached to this project show costs associated with the project's superstructure phase, as this is where the highlighted delay on the bespoke windows takes place. This will allow for a detailed analysis of the potential delay in question. The reports are as follows:
[bookmark: _Toc125145124]5.1 Time 
Project progress overview to date:
Gantt Chart Preview
[image: Graphical user interface, table

Description automatically generated]The diagram below illustrates an element of the Gantt Chart, which highlights what has been completed and at what date. However, the Gantt chart can be accessed by other means. 
[bookmark: _Toc125145125]5.2 Cost 
The costs shown below represent the costs accumulated using the Gantt chart software associated with the superstructure phase of the construction works alone.
[bookmark: _Toc125145126]5.3 Resource
The resource reports displayed below show accurate information regarding the resources used to build the superstructure for the innovation matrix project.  
[image: ]
RESOURCE LABOUR, PLANT, & MACHINERY STATUS TABLE 
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Description automatically generated]Resource Stats Graph and Work status Graph

[bookmark: _Toc125145127]6.0 Conclusion
Concerning the manufacturing Delay on the 96 bespoke aluminium window units chosen for the innovation matrix project, the quick decision to enclose the window openings was made simple since this problem arose in the middle of the UK summer season, which was an ideal situation. However, if the superstructure were being built in the winter months, then the decision to wait a bit longer to initiate the internal works would have been more feasible, as there would have been more risk of moisture ingress, which would compromise a lot of the materials being used for internal finishes and much of the mechanical and electrical building services being installed. Another factor was that the window openings, which were left open, were small enough in width to temporarily close for a time with engineered timber products, which are available at a lower price than completely enclosing the scaffolding with protective sheeting. 

The prevalence of delays in construction projects is high (cornerstoneprojects, n.d.). KIER groups are aware of this and the reasons that cause these delays. It is the contractor's responsibility to gather all the relevant information and documents before project commencement. That seems to be the best way to avoid delays like the one narrowly avoided in this specific project.
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868.93 hrs
868.93 hrs
Ohrs
868.93 hrs
Ohrs
480hrs
Ohrs
Ohrs
40hrs
480hrs
Ohrs
Ohrs
Ohrs

616 hrs
Ohrs
Ohrs

160 hrs
480hrs
Ohrs
Ohrs
Ohrs

616 hrs
Ohrs
Ohrs
1,312 hrs
Ohrs
Ohrs
Ohrs

616 hrs
616 hrs
Ohrs
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