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What are the key factors leading to construction project delays?


[bookmark: _Toc87877204][bookmark: _Toc87877309][bookmark: _Toc102400363]Abstract

The purpose of this research is to review the critical causes of delays in construction projects. With use of various methodology such as interviews with professionals in the industry, and internet articles, businesses, and secondary research materials, the research will be able to examine the key factors and to what extent do they contribute to a delay.


[bookmark: _Toc87877311][bookmark: _Toc102400364]Aims and Objectives

The aim of this research is to gain an understanding of the complexity of a construction project and thus the risks that consequently result in delays in completion. The objectives will be to review the key factors, and how they individually play a part in the build of a project. What are the key factors leading to delays in a construction project? Which ones are common? Is there any secondary research that explains the reasons of these delays? Can they be managed and/or avoided?


[bookmark: _Toc102400365]Introduction

A delay in a construction project can be defined as time incurred which therefore obstructs the date agreed of completion usually between the client and contractor. Some delays could have little effect to the completion of a project, however some delays could result in a domino or snowball effect, which can be explained easier by using a Gantt Chart, where the commencement of one task is reliant on the completion of another.


[bookmark: _Toc102400366]What do I know?

I have been in the construction industry for 2 years working on The Kingsway and Wind Street regeneration projects in Swansea. My role in the industry involves me taking daily notes on the progress of the current site project, with photo evidence. I am also involved with the site management and health & safety of the workforce and working areas. This has me somewhat involved in the process of the completion of the job, as I document the factors (site based) that have a direct affect to the project being completed on time, and mostly importantly how and why the project may or may not be on schedule. A common delay in a project located in a city centre is due to services in the ground. The designer may have unknowingly planned for something such as an anti-terrorism bollard to be positioned in the location where the base of said bollard cannot be installed due to services running through the location. Therefore, time has been spent excavating a hole for the bollard base, the gang carrying out the works have been put on stop whilst the Clark of works or principle designer, the principle designer has now instructed trial holes to be carried out to locate the path of the services to find a position that allows for the anti-terrorism bollard to perform as suitable, thus meaning time is now being spent on excavations/trial holes that were never scheduled into the project. Also, the reinstatement aspect adds to the delay, as well as sourcing the materials to carry out the materials.
This example looks at the process of finding an altercation in planned works, but also shows the aspect of how the contractor and the client are involved in the process of a delay in a construction project. 

[bookmark: _Toc102400367]Clients’ instructions – CVI’s, PMI’s
Many delays in a construction project fall into the hands of the client. Confirmations of instructions in writing allow for changes in works to happen as it creates a legally binding contract between the client and contractor. Although not all written instructions or changes in works lead to delays, many instructions do as well as delays leading to changes in works. 

[bookmark: _Toc102400368]Sourcing materials
Part of my role involves being part of the process of ordering materials. Some materials are very accessible, and some can have a very long lead time. Accessibility and lead times of materials have a direct consequence to project delays. Although there are sometimes other tasks that can be completed if some cannot currently be completed for whatever reason for example waiting for materials or a PMI/CVI, most of the time it isn’t that simple because a job has been programmed in such a way that a lot of tasks are dependent on the previous task being completed, which thus leads onto the discussion of programming in construction projects and Gantt charts.
Some materials that have longer lead times would be concrete as it is made and delivered on the same day so has to be ordered in advance, tarmac as there are few tarmackers available so again this has to be scheduled at least 2 weeks in advance (in the company I work for, it may be different in other businesses), sandstone and granite materials have a 6 week or longer lead time as they custom ordered not mass produced products, any custom/bespoke materials such as benches or shaped kerbs/paving.

[bookmark: _Toc102400369]Programmes – Gantt charts 
A projects most useful management tool is its programme. The programme is the foundation of a projects success, as it determines how the project is to be run and built, to therefore be completed within a timeframe. The programme visualises potential delays such as materials or labour, as well as explains the process behind tasks being dependant on one another. However, if the programme is not used effectively, or has not been designed to accommodate unforeseen or is simply unrealistic, then a project is likely to over-run from day one.
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To further explain and understand the factors that arise in a project that consequently prevent the completion of a project on time, I conducted two interviews with professionals in the Civil Engineering and Construction industry. Both having over 20 years of experience and holding relevant degrees, they gave me their perspective on what factors are persistent in projects, why they believe they occur, and their opinion on how and if these factors can be mitigated.

[bookmark: _Toc102400371]Interview – Mike Barnes Site Agent
I asked Barnes what common factors he saw in his experience in the industry that affected projects. Barnes explained that weather was always and will continue to be one of the most common factors that can delay a project as activities are dependent on them. He described a project on the M4 at junction 32 where the main objective of the job was to take out all the drainage systems back to the main concrete deck and redo all the buried joints on the waterproofing. He explained that waterproofing can’t be done in the rain, and also at any temperature below 0 degrees Celsius certain waterproofing elements of works cannot be completed. Barnes stated that when a job is priced for, it must include the risk factors of weather and seasons, as a project could lose 2 or 3 weeks on the programme due to the weather delaying the waterproofing elements of the job. However, the client insisted that the project was to be carried out even after they were advised by the contractor that it was the wrong time of year to carry out the specialist work. Due to this decision, weeks were lost due to the weather and this time was claimed back through a compensation event.

Another factor that Mike Barnes illustrated was the delay that can be caused due to consent, permits, and embargos. He had seen delays caused due to door mouse licence consents, flood defence applications and consents, and TTRO road closure applications and consents for junctions like on the SWTRA W5 works. The lead time on applications and authorisations can have a massive delay on the start or completion of tasks and projects therefore they need to be requested as early as possible, however it depends on which party has to apply for the licence or consent, therefore a delay can be out of the contractor’s hand if it is the client’s responsibility to apply for road closure for example and they have done it too late.

Pre-paperwork such as CPPs and RAMS cause delays as the contractor has not received enough preconstruction information to develop the paperwork necessary for the start date or task.

Barnes briefly described the importance of materials such as lead times or specialist materials and how these need to be foreseen and arranged much in advance.

Lastly Mike Barnes explained how he has used PMI’s in the past. An issue arised where a material that had been specified would not be adequate and therefore a different specification would be needed. The delay within this process would be the meetings held with the client, the sourcing of the different material, and the lead time of delivery of the material, as well as waiting for a client’s decision. Also if a client asks to do additional works then you build that into your programme review and show the delay and time it will cause.
He also briefly described that funding was an occurrence that caused a delay to some of his projects. That a council or government would hold back their spend until the end of the year so that when they get their new spend they can ‘throw’ money at contractors to start projects but it rushes the start and then causes delays and issues as not all the information needed has been provided.
 
I concluded the interview by asking what he thought were the three main causes of project delays. Barnes believed it was weather, clients not getting all the relevant information to the contractor, and funding causing delayed start dates.


[bookmark: _Toc102400372]Interview – Leighton Rees Project Manager
When interviewing Leighton Rees, I asked the same questions that I had previously asked Mike Barnes. Although similar, Rees did give some other factors that he felt caused delays in his experience. Rees similarly mentioned that weather was a recurring factor to causing delays, the example being a product called M bond that could only be used at temperatures above 4 degrees otherwise it wouldn’t set, however the client insisted the works be carried out immediately which was in winter. Therefore, weather is always a factor that should be allowed for when conducting time risk allowance in a programme or outputs. Rees also described the importance of resources on site, and that a project cannot be carried out in accordance to the programme if plant, materials, or workers are not present thus delaying the programme. An example of materials would be manufacturing delays, which cannot necessarily be foreseen or managed, however pre-planning and ordering in plenty of time can combat this risk. A delay which was unique to my research that Leighton Rees discussed was the implications of pandemics as unforeseen or exogenous shocks. Covid-19 caused a lot of delays due to restrictions and procedure for example manufacturing delays, 2m social distancing affecting how a task is to be completed and slows it down and consequently the site level takes the hit as it is not necessarily compensated for in the initial tender under anything. The consequences being the extra cost for vans as a reduced number of people were allowed to travel together, cleaning, PPE, hand sanitisers, paperwork and audits, availability of materials and manufacturing. 
Rees emphasised the impact of delays on the contractors, and how many of the delays are at the expense of the contractor for example if the contractor is unable to source enough labour to complete the task, then they take the hit which consequently caused the programme to extend past the initial agreed date.
Similarly to Barnes, Rees touched on the subject of poor communication from the client with such things as not enough information being provided to the contractor, however, did also describe how important it is for the contractor to tender, estimate, and programme the job properly, as a programme that isn’t realistic or doesn’t reflect the job for what it really is can have a huge detrimental effect on the completion of the project.
Lastly Efficiency and productivity. Leighton Rees described how important it was the programmed productivity be executed, if not surplus the expectations. If you have allocated on the programme to lay 54 metres of ducts in day then you want to be laying 60 metres or 54 metres as a minimum, not under achieving at 48 metres because you haven’t priced for that production. Furthermore, there are factors that affect the production such as management, the workers, site conditions, the availability of plant, materials, tools, motivation is a big one.
I asked Leighton what three main factors did he believe are reoccurring delays in projects. Weather, the Client, and Productivity. Leighton would like in terms of a change in the industry, is for the client to be more fair, how change in events are instructed or priced and assessed. If they provide a PMI early on then it allows all parties more time to assess and organise and then implement, however if there isn’t much warning then you end up rushing into a task and then end up trying to work out the commercials and time element as you run and then end up in arguments over pricing and compensations as what one party sees as a fair assessment and what another sees as a fair assessment can always vary, therefore the more time the better as it gives you more time to decide and agree on terms. In terms of coming across something on site which causes a delay or change in works, sometimes you have to get on with it but end up hoping and relying on the client to have a good relationship with the contractor and honour what is said on site or be fair on how that element is priced as there wasn’t time to sit down and evaluate and agree on the terms. Sometimes the client assesses on what they ‘think’ it is rather than what it has actually cost. 
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In one study, it was found that 1/6th of projects overrun by 70% of the programme, whilst 25% fail to deliver on time due to poor time-task estimates (kissflow, 2021).
Therefore, programming of projects is a big factor in the completion of a project. Unrealistic timing of tasks and poor evaluation of foreseeing problems within tasks can be a detrimental impact to project running in-line with the schedule design.

This source also detailed main reasons for delays within projects. Changes in project scope was one reason, as any change for example a change in material or a change in design, can lead to further problems such as resourcing and lead-times, sub-contracting, paper-work such as permits. Resources becoming unavailable is another factor as time now has to be spent either waiting for the client to choose an alternative material, or the contractor having to source the material, then there is a change of price and an agreement has to be made, also lead times may affect this change, as well as consequence of material change may change the design of the build as some products aren’t suitable to be used with certain materials, so therefore the cycle begins again with having to source additional materials and so forth. The document highlights project timelines and objectives being unrealistic and not deliverable, but also in terms of certain restraints for example Embargos have an affect on a projects deliverability in time of the embargo date, and so compromises have to be negotiated such as extended working hours running up to the embargo date, and/or working night shifts. Communication is also spoke of where stakeholders are not cooperating in an efficient matter, this could be insufficient project updates and meetings or time delays with project manager instructions. Lastly, exogenous shocks or external changes taking affect on the project, which more and more are being pencilled into the contract of the project however due to this the contractor is becoming more and more liable to these changes and thus causes drastic delays which can’t be accounted for as some are far less manageable than others such as red warning wind speeds or heavy rain when laying outside paving (kissflow, 2021).
To conclude the paragraph, throughout my research it is gradually becoming more evident that there are more and more common and prominent factors that are delaying projects within the construction industry, thus asking the question, why isn’t there more being done to reduce these factors?

Another website source is from a company called Cornerstone Projects Ltd where they also identify their most common factors and conclude with the reasons and who is at fault for the delays. They have conducted a survey from participants within the industry, which firstly they highlight the average extent of the delays which is between 10%-30% delay of a project and less then 10% of project delays overrun by more than 20%. Also highlighted is the cost affect of these delays on projects, where sometimes 90% of the cost is at the contractors’ expense (Cornerstone, 2022).
The most important statement made in the writing is the sentence talking on the subject of actions being taken to minimise the effect of delays which is “The only measure being taken by most companies is insurance”. This identifies a significant reason as to why the industry struggles so much with the constant reoccurrence of delays as there is no real solution being utilised, only a control measure.
Cornerstones top four factors of project delays are poor planning and unrealistic scheduling, lack or delay in project information (MIKE BARNES SPOKE OF THIS), changes to initial specification, resource availability (Cornerstone, 2022).
Cornerstone’s survey found that 45% of participants thought the client was of main responsibility for the delays, whereas the principle contractor was thought of by a less 19% and designer lesser 16%. On the contrary the results given by the respondents contradicted the responsibilities as the findings identified that the contractor was the cause of most delays (Cornerstone, 2022).
Cornerstone’s mitigation findings outlined that more pre-construction information should be carried out to help with the reduction of delays such as more site investigation and drawings. The other strategy was to improve the scheduling and project management. Both mitigation strategies imply that improved communication and information between all parties and hierarchy would vastly reduce the impacts aswell as the number and probability of delay occurring within a construction project (Cornerstone, 2022).
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To irradicate delays within the industry, it would be quite simply impossible due to the nature, scale, and ‘knock-on’ effects of factors that produce the completion of a project. However, it is possible to somewhat reduce the impact or likely hood of certain delays. To do this it is important to understand the reasons that particular delays arise, and for what reasons, to be able to mitigate them. Everything within a project has a cost allocated towards it. Therefore, anything and everything within the project has the ability to cost more than one party in a contract serious financial implications if these delays aren’t foreseen and allowed for.

In an article posted by Burns, he briefly mentions two famous recent projects with major financial implications due to serious project delays. One being Crossrail, and the other being HS2. Crossrail has seen a £4 billion surplus in the initial cost and a five year schedule completion delay. This shows the extreme scale of how detrimental delays can be to projects in terms of time and money. 
HS2 has almost tripled in its cost. Both of these delays and financial consequences are due to poor planning and communication, although it can be said without a doubt that more delays are likely to arise before the completion of both projects (Burns, 2020).

Burns suggests strategies which help reduce the chances of delays and the effect that a delay has if it is to occur. Understanding ‘blockers’ in a projects programme is very important. It is something which has been spoke about previously, where particular tasks within a programme are dependent on the completion of another for example you couldn’t start building a house without the foundations being built first. Blockers cause serious delays in projects if they haven’t been allocated enough time to be completed, or resources haven’t been scheduled in with efficient lead times. Foreseeing potential issues with blockers and allocating time along with scheduling resources, materials and other factors like weather along with it is very important to ensure an unnecessary delay doesn’t occur. 

Ensuring responsibilities and communication is sound with managers is important. Incompetency of responsible persons in a project often leads to delays as implications will not have been addressed in the manor that they should have. Whether it be notifying the client of potential issues or delay, assigning roles and responsibilities, or generally monitoring progress of the project, all these factors must be controlled to again ensure an unnecessary delay or financial impact doesn’t occur.

Planning for unforeseen and factors that are somewhat out of our control. Although some events are not within our control such as extreme weather or natural disasters, or world-crisis’, there are ways of implementing strategies to mitigate the effect or allow for the delay within the project’s deadline. Some strategies could be scheduling a project for a particular season as the works are compromised by weather and temperature, and other strategies could be completing surveys early in the project or before the start of the project as the results of the survey are dependent on the installation or completion of a task, such as underground service surveys or a buildings structural condition survey.

Resource planning is a major issue when projects are delayed. Sourcing of labour and materials is one of the most important factors of a project. Without both a construction project simply cant be built therefore planning availability and lead times is crucial to prevent a delay. Crossrail faced a delay in 2018 due to not being able to source electricians due to so many being used on the Tottenham Football stadium. Therefore, it is important to source labour early as well as look at other projects running at the same time in the area (Burns, 2020).
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In my research on the key factors leading to construction project delays it evidently conclusive that there are a vast number of factors that consequently lead to various delays. Furthermore, it is also evident that the are some factors that more common and reoccurring within multiple sources that have I have studied, thus leading towards my conclusion on the key factors leading to construction project delays. Within my research I have focused on my initial aims and objectives, those being to review the key factors, and how they individually play a part in the build of a project. What the key factors leading to delays in a construction project could be, which ones are common, and if there is any secondary research that explains the reasons of these delays, can they be managed and/or avoided? To answer these questions, I used mainly two methods of research as well as my own understanding of the subject. Although interviews and internet/professional article research are two sound methods of studying the subject, in future I would like to use a wider range of resources to further develop my conclusion and understanding. 
The first key factor in project delays is weather, this factor was discussed in both interviews conducted which both interviewees declared weather as one of their three choices for most common delays in projects, as well as being a reoccurring discussion in the articles I read. However, I can also say that this factor has its limitations towards mitigation strategies, as even though construction projects can be planned season based, it is not foreseeable to judge the weather at any time of year, therefore, this factor is a key factor in causing construction project delays as it is something that is an uncontrollable variable, especially when working in the climate of the UK where rain is inevitable. Another key factor found in multiple sources is poor planning and communication. Although spoke of in different ways and contexts throughout the different sources, it is evident that a communication barrier in all aspects of a construction project can be a direct and indirect cause of a delay. Implementations of emails, BIM, and other advancements in technology are gradually increasing to reduce this cause, however a human-error cause to delay will also be something which is somewhat inevitable. Lastly, materials and resources are repeated in the texts and transcripts. Mostly a lack of these resources, or lead times, but this cause seems to be something which is apparent in almost every construction project. It could be down to a direct link to the communication cause of delays, could be a link to the pandemic which Leighton Rees discussed, it could also be a clients fault or contractors fault. There are multiple reasons why resources are a cause to project delays, and there are also ways to mitigate it such as better communication and planning. 
In reflection, there are clear factors that cause delays in construction projects, and there are some ways to help reduce them, however, like any project in any industry there are so many factors that are involved in a project’s completion that it is near impossible to not come across at least one delay in a project, therefore it is important that a project implements time risk assessment within the programme.
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