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Abstract 
The COVID-19 pandemic has had a significant impact on the construction industry in the UK, causing significant delays in many construction projects. This research examines the impact of such project delays and evaluates how COVID-19 has changed the way the construction industry operates in terms of planning and procuring future projects. 

The primary causes of delays have been identified as late delivery of materials/supply chain disruptions, lockdown measures and social distancing, labour shortages and project changes.  The main repercussions have also been identified, together with new working methods to mitigate the impact of the COVID-19 pandemic in both the short and long term.  
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1. 
Proposed Research Title 

What is the impact of project delays caused by COVID-19 on the UK Construction Industry?

2. Introduction and Background 

The construction industry is a critical sector of the UK economy, providing employment and contributing to the development of infrastructure.  
COVID-19, caused by the SARS-CoV-2 virus, is an infectious disease, that can be spread from one infected person to another via airborne particles. (WHO, 2021). On 11th March 2020 the World Health Organisation declared a COVID-19 pandemic with the Prime Minister announcing the first national lockdown on 23 March 2020.
The COVID-19 pandemic has had a significant impact on the construction industry, leading to major disruptions and project delays.  The delays, caused by the pandemic, were often not under the control of either the client or contractor and therefore the liability was often unclear.  Contracts were scrutinised to determine liability. The types of delay were numerous, including late delivery of materials, late handovers of projects, lack of ability to engage in proposed future works on a timely basis and the impact of ongoing project programming. 
In addition, extra safety measures were enforced to minimise the risk of spreading COVID-19, which in turn, has had a cost/time/resource implication. This involved the initial 2 metre rule, reviewing RAMS and ensuring that workers utilised additional specified PPE, such as masks and gloves. 



3. Aims and Objectives 

The aim of this research project is to assess the impact of project delays caused by COVID-19 in the UK construction industry. It will consider:
· causes of project delays:
· the correlation between project delays the COVID-19 pandemic,
· the repercussions of project delays, 
· planning for future construction works, post pandemic.

4. Literature Review 

The aim of this literature review is to explore the impact of COVID-19 on project delays in the UK construction industry, including causes, consequences, possible mitigation strategies and planning for future construction works, post pandemic. 
4.1. Cause of Project Delays
The types of delay were numerous, including:
· late delivery of materials/supply chain disruptions, 
· lockdown measures and social distancing,
· labour shortages,
4.1.1. Late delivery of materials/supply chain disruptions
Owing to this being a global pandemic, the global supply chains were disrupted. Staff shortages in factories meant that the volume of materials being processed was decreased, or in some situations, unavailable, making product availability undependable. In haulage, staff shortages meant that fewer deliveries were being made and the ‘normal’ shipping time was void. Brexit also needs to be considered as it became increasing more difficult to import and export goods when at the end of January 2022  “a 12 month grace period agreed by the EU and UK on ‘rules of origin’ paperwork …” was removed. (Ward, RICS, 2021). 
Due to global demand and short supply, materials such as bricks, wood and glass have been difficult to acquire, (Rogers, ONS, 2022)  which not only lead to late delivery, but also impacted the price due to demand. (Allcoat, ONS, 2021). In addition, as people were self-isolating at home full time, DIY projects rocketed, which added a further strain on the already short supply of materials.  
[image: ]The info graph to the right from Minett (CHAS, 2020) demonstrates the lack of ability to gain reliable/ timely access to materials, goods or services in the UK during the pandemic. 
4.1.2. Lockdown measures and social distancing
Many construction workers were able to continue working through the pandemic, but were required to adhere to guidance written by the Construction Leadership Council (CLC) in line with Government recommendations. The guidance related to self-isolation, procedure if someone falls ill, travelling to site, site access points, hand washing, toilet facilities, eating arrangements, changing facilities, close working and cleaning and was updated on a regular basis. (Site Operating Procedures, Version 1, CLC, March 2020). 
The initial 2 metre rule meant that some projects came to an immediate halt. Other projects required tasks and timescales to be amended and efficiency levels were minimal. Social distancing was not ease to fully enforce on a construction site due to the nature of the works as some safety regulations were in direct conflict. (Belfield, 2020).  It was evident that a stringent application of the 2 metre rule would be severely detrimental to the UK Construction industry, and in April 2020 new site operating procedures were published to include alternative measures where the 2 metre rule could not be applied.  (Site Operating Procedures, Version 3, CLC, April 2020). RAMs and methods statements required through regular reviews as site operating procedures changes. 
Site office staff, worked from home, requiring a shift in technology and online collaboration. 

4.1.3. Labour shortages
Some workers were unable to remain in work due to various reasons. Those who were vulnerable had to self-isolate at home. Where possible they worked from home, or alternatively where possible workers would be placed on furlough. Travel arrangements needed to be rearranged as normal modes of transport may have been impacted, meaning less time being spent on site. Staff with COVID-19 were not allowed on site for a given period of time to minimise the spread of the virus.
Due to labour shortages and the impact of restrictions, to minimise the likelihood of delays, project working hours were often temporarily increased due to imposed social distancing measures. This was undertaken on a case by case approach by local planning departments. (Coronavirus: Construction Update Q&A, GOV.uk, 2020). Whilst this allowed for work to be carried out, there were financial implications.
4.2. The correlation between project delays in UK construction and the COVID-19 pandemic
According to the Office For National Statistics, Construction Output in Great Britain: April 2020 (ONS, 2020), “construction output fell by 40.1% in the month-on-month all work series in April 2020.” This was the largest decline since records began in January 2010, demonstrating an initial correlation between project delays and the COVID-19 pandemic. 
Monthly output grew in varying degrees between May and November 2020, but still remained lower than pre-pandemic levels. Monthly output declined in December 2020, which coincides with the second lockdown in November 2020, proving the direct correlation between project delays and COVID-19. 
There was a gradual increase from January to March 2021, during the third lockdown.  Output fell again between April and August 2021.  Adverse weather conditions in May, price increases, product shortages and supply chain issues in July also being contributing factors, but this decrease was also as a result of COVID-19.  
September 2021 saw a small increase, then October 2021 saw a fall, which was again related to supply chain issues.  November 2021 saw the first significant increase in construction output since March 2021. Finally, as a small decrease in December 2021, in January 2022 construction output increased to its highest level since 2019, and was above the pre COVID-19 levels. (ONS, Construction output in Great Britain: April 2020 to January 2022).
4.3.	The repercussions of project delays caused by the COVID-19 pandemic
Project delays during COVID-19 caused by staff shortages, extension to delivery dates, and new methods of work due to changes in legislation lead to many repercussions.  The main ones are listed below:
· Late handover dates
· Financial implications
· Prospects for futures work
Many handover dates were prolonged. This caused high levels of stress for both the contractor and client and resulted in the need for renegotiation and required the need for collaboration and communication between parties to find solutions. 
Construction companies had to determine how they were to meet their contractual obligations.  This may have been by increasing the workforce, or working hours and the use of reasonable alternative materials. (Wedlake Bell, 2020). Consideration needed to be given as to whether the delay was due to shortages of labour and / or materials (which would be at the additional cost of the contractor), or if it would be classed as a relevant event e.g. a site shutdown resulting from government legislation. If the later was the case then it would allow use of a force majeure clause, where a temporary reprieve from performing the contract obligations could be granted, where applicable. (Wedlake Bell, 2020, Lathham, 2020).  Some contracts required to be terminated due to lack of materials and this lead to companies having to lay-off skilled employees. (Stride, 2020)
Project rescheduling made planning for future works more challenging and time consuming for all parties involved.  Planned future works were often put on hold in order to complete over-running projects.
4.4.	Mitigating strategies employed to reduce the impact of project delays
Many mitigating strategies were employed to reduce the impact of project delays.  These include collaboration and communication, the use of new technologies, maintaining the risk register, risk reduction meetings, early warning and compensation events and regular review of the derogation schedule. 	
Technologies allowed the seamless move from face to face meetings to the virtual meeting room. Online meetings became the ‘new normal’ and allowed communication and collaboration on a timely basis.
The use of technology imploded during COVID and led to a massive uptake of digital tools. According to Jallow, et al (2020) it enable companies to centralise data storage and move more quickly to a BIM platform.  In addition, the use of virtual reality tours of sites became commonplace.  The shift to an online platform also enabled staff to work from home during the lockdowns. Working from home still remains in place for many office based staff.
Maintaining the risk register and risk reduction meetings became a critical component in flagging early warning signals with regards to possible project delays. If any of the risks occurred then a compensation event could be raised to the client, which would minimise the financial cost to the contractor. (Ross, 2017). 
The derogation schedule became an important tool in determining works that required to be moved from one phase of a project to another, minimising the financial cost to the contractor.
5.	Research Methodology
This research will explore the impact of project delays caused by COVID-19 on the UK construction industry. Exploratory research has been determined to meet the primary aim, which is to gain a greater understanding of the subject and is both flexible and adaptable and will provide the author with an opportunity for further research at a later date (Research Methodology, 2012).  
Primary and secondary research will be conducted. Primary research will take the form of semi-structured interviews with construction industry specialists with different job roles, from two UK construction companies. The interview questions are open in nature, which will allow a detailed analysis.  They are as follows:

	Job role:
	Years in industry:
1) 	How did the initial statutory 2 metre rule, set by the government, affect 	project progress?
2) 	Were any material delivery dates affected by the COVID-19 pandemic? 	If so, please give examples of this and reason(s) for this occur
3) 	Were handover dates delayed due to COVID-19? If so, please give 	examples and note any repercussions due to the delay.
4) 	Who shouldered the additional project costs due to the COVD-19 	pandemic? Please give examples.
5) 	What is the impact of project delays caused by COVID-19?
6) 	How has COVID-19 changed the way the construction industry 	operates in terms of planning and procuring future projects? 

All interviewees have been ensured anonymity (Fellows, 2015, p. 31) and confidentiality. They will not be mentioned by name, details of the companies they work for will not be included. They will be identified as follows:
Respondent A – Operations Manager with 25 years industry experience
Respondent B – Quantity Surveyor with 40+ years industry experience
Respondent C – Project Manager with 21 years industry experience
Respondent D – Construction Manager with 6 years industry experience
Respondent E – Site Engineer with 4 years industry experience
When the data has been collated from the interviewees and checked for accuracy, the individual interviewee data will be destroyed.
The secondary research will be collated from data in articles, journals and books. According to Fellows (2015, p. 29), “qualitative approaches seek to gain insight and to understand people’s perceptions”.  Both research types will provide qualitative data for comparison and will seek to understand the impact of project delays caused by COVID-19 on the UK construction industry. 
Comparisons will be drawn from both the primary and secondary data, identifying any correlation or omissions.  

6.	Interview Results
6.1. How did the initial statutory 2 metre rule, set by the government, affect project progress?
All respondents had similar viewpoints. Firstly noting that lone working in construction is frowned upon due to health and safety measures. For example you would normally have two painters or two staff from different trades working in the same room at a time, but at the outset of COVID-19, you could only have one person in a room. It was harder to manage works in close proximity, but was necessary in order to comply with the COVID-19 regulations. This therefore reduced productivity, creating project delays, which had a financial impact to the contractor and/or client and also required many members of staff to be furloughed. 
6.2. Were any material delivery dates affected by the COVID-19 pandemic? If so, please give examples of this and reason(s) for this occur
The respondents had differing response due to their varied areas of work. Respondent A took a broad view of this and noted that “many material delivery dates were delayed due to import restrictions, factory workers off work with COVID-19 or on furlough and hauliers being unable to meet demands.” Respondents B and C note similar shortages which led to slippage in the main programme of works. Fixed term contracts and prices for materials were non-existent due to high demand and low supply. All of this had a knock on effect, prolonging the project, additional hours being required for planning, procurement of materials and general day to day operations. According to respondent D, bricks and plasterboard were in short supply, which combined with social distancing measures, had a major impact on programme completion dates. There was also the need to try and find alternative companies to provide materials, which often meant that specifications needed to be amended to reflect the change in materials.  Respondent E recalls that steel and timber supplies were affected and also made reference to another reason why timber was in short supply, due to it being used to create COVID-19 screens.
6.3. Were handover dates delayed due to COVID-19? If so, please give 	examples and note any repercussions due to the delay.
Respondents mentioned that handover dates were delayed, due to the factors mentioned in 6.1. and 6.2. Respondent A recalls extensions to room handovers and project handovers, specifically related to working in a live hospital. This meant that programming had to be planned around COVID-19 cases. Handover dates were also delayed due to the requirement for clinical deep cleaning to prevent the spread of COVID-19. Respondents B to D reiterate the handover dates being delayed due to lack of materials, social distancing measures and lack of labour (due to furlough and COVID-19 related illness), which decreased the workforce on construction sites across the whole of the UK.  Respondent E noted that in their field of maintenance, the majority of handover dates remained the same, due to the critical necessity of their works.
6.4. Who shouldered the additional project costs due to the COVD-19 pandemic? Please give examples.
Respondents A, C and D had similar answers, stating the main contractor was liable for the additional costs due to having a fixed term contract in place. Respondent D also referred to the contractor being liable and also makes reference to liquidated and ascertained damages (LADs) that the client would be entitled to in the event of a breach of contract by the contractor. Respondent A, who was working on a project at a live hospital, stated that the contractor shouldered the additional costs in relation to contractual requirements, due to the unforeseen circumstances, however the government invested into integrated health projects to assist with the growing cost of these specific projects to enable the service industries to continue working throughout the pandemic. Respondent B, who was also working on a project in a live hospital notes there were occasions when the client was liable for project delays, where these were caused by not being able to access rooms to undertake work at scheduled times as per the programme of works. In the case of Respondent E, there was no fixed term contract and therefore the client occurred the additional costs, such as extra labour and increased cost of materials. 
6.5. What is the impact of project delays caused by COVID-19?
Respondents A to D all report the increase in financial outlay by the contractor and the inability to commit to future works. Respondents A and B emphasise the late handover of projects as being the greatest impact, which caused problems in the local economy e.g. the build of a new hospital may have been required and COVID-19 delayed the completion, which would have had a major impact on the surrounding area. Respondents C and D note the communication between main contractor and client had to be strengthened due to the ‘new normal’ ways of working. Respondent C also mentions that in terms of housing projects, there was an impact on living situations due to handover dates being pushed back. Respondent E states that as the project delays were minimal in their field of maintenance, therefore there was minimal impact.
6.6. How has COVID-19 changed the way the construction industry operates in terms of planning and procuring future projects? 
Respondents A, B and C had similar answers and focus on the procurement process requiring to start sooner and the need for it to be more thorough.  An additional comment was the need for better insurance in order to cover force majeure. Respondent D emphasises the major shift to online platforms to improve collaboration, which aids in the planning of projects and allows for staff to work in different locations throughout the world. Having video calls on teams also helped reduce the feeling of loneliness and saved paper due to the lack of printing. This was adopted during the pandemic and has been accepted in the industry as the ‘new normal’. Due to respondent E’s field of work during COVID-19, they believe this question was not applicable as in terms of their maintenance contracts, there has been no requirement to change in terms of planning and procuring future projects.

7. Data Analysis

There is a direct correlation between the primary and secondary data. According to Belfield (2020) and the interview responses, the 2 metre rule was difficult but necessary to comply with, due to lone working and health and safety implications. This in turn reduced productivity and made it impossible for some tasks to be carried out, which caused project delays and therefore financial implications for the contractor and on occasion client. In addition, staff needed to be furloughed due to the amount of staff that could work safely on-site at the same time.
Interviewees observations were in line with Minett (2020), Allcoat (2021) and Rogers (2022) with regards to delays in material delivery dates with the main reasons given as:
· labour shortages in factories, 
· hauliers being unable to meet demands,
· short supply of bricks, plasterboard, timber, steel and glass.

Late handover dates were in line with project delays and were attributed to the same reasoning as the project delays. The only exception was data from Respondent E who performs a maintenance role and managed to meet the majority of handover dates. This was due to the critical nature of their work and could also be due to the lone working situation which the respondent was in pre, during and post pandemic. The delay in materials not only be attributed to COVID-19, as import restrictions was another reason for project delays outlined in the secondary data, which could be linked to Brexit, which seemed to go under the radar during the COVID-19 pandemic. An exploration of the impact of Brexit on UK Construction could be a future topic of research.
The interviewees findings were supported by literature from Latham (2020) and Stride (2020) in relation to who shouldered the financial impact. Where fixed term contracts were in place, the contractor had to the take the financial hit for project delays due to short supply and late delivery of materials.  If contracts had a force majeure clause then this could be used by contractors to alleviate the additional costs that were related to government forcing work to stop on site.  The financial implications have been vast and will continue to impact the construction industry for time to come. 
Jallow, et al (2020) support the interviewees views with regards to making a positive shift to online platforms to improve collaboration. Collaboration and communication were key to lessening tension between the contractor and the client and minimising project delays. It also allowed contracting teams to work cohesively. Contractors were required to negotiate extensions on project times to minimise the event of a client claiming for liquidated and ascertained damages due to breach of contract by the contractor. In certain cases, such as work in the live hospital, it was often the client who was in breach of contract as rooms that were due to be worked in were unavailable due to additional COVID cases, meaning the client had to accept the additional financial cost. 
There have been many lessons learned as an outcome of COVID-19. There is now a need for the procurement process to start sooner and the need to ensure sufficient insurance cover for a force majeure clause. 
According to ONS (2020), in February 2023 the monthly construction output increased to “its highest value since records began in January 2010”. This proves that construction is on the incline. 
Whilst Covid-19 has been detrimental to UK construction, there have also been sparks of innovation and an acceleration in the adoption of technology, with digital tools and automation helping companies to adapt to new ways of working whilst maintain productivity and safety. These digital tools are now commonplace and have become the ‘new normal’ and allow for global collaboration 24/7. 
The initial lockdown caused the construction output to decline and it took until January 2022 to rise above pre-COVID-19 levels. (ONS, Construction output in Great Britain: April 2020 to January 2022). In addition, the price of materials has risen in line with supply and demand and inflation increased to a 41 year high in October 2022, but has since fallen a little. The impact of this will affect the economy and construction industry for time to come. Brexit may also be an influencing factor as the UK is noted as having the highest inflation (10.1%) in March 2023 in comparison to similar economies (ranging from 3.1% to 8.1%). (Francis-Devine, B. et al, 2023).


8. Reflective Analysis 

Through this research I have developed skills and experience that will assist in my future career as a quantity surveyor. This reflection will provide me with the opportunity to identify personal areas of strength and areas requiring growth. Undertaking this will also allow me to develop my skills further. I have chosen to structure this reflection on Gibb’s reflective cycle (Gibbs, 1988, as cited in The University of Edinburgh, 2020), following the six stages: description, feelings, evaluation, analysis, conclusion and action plan. 
8.1. Gibbs’ Reflective Cycle

8.1.1. Description
I joined the construction industry as an assistant quantity surveyor during the COVID-19 pandemic and as such have witnessed at first hand, the fast paced adaptability and ever changing work environment in construction due to COVID-19.  For this research, I gathered literature to review and held interviews with employees from two local companies. Once the research was gathered I got to work on the literature review. Once this was complete, I worked on the interviews, then undertook a comparison of the two. The research subject was chosen in line with my current role, and has enabled me to have a greater understanding of project delays caused by COVID-19 and the costs associated with this as well as the repercussions.
8.1.2. Feelings
I already knew that there were project delays due to COVID-19 and had an idea of possible reasons for some these delays. I was interested to see whether there was going to be a correlation between the primary and secondary data, and wanted to try and find any gaps in the research and ascertain what was missing. In addition, I wanted to find out if any changes to working methods due to COVID-19 have remained in place and what benefits have been seen, if any. It was concerned that I may not be able to identify reliable sources of data, due to some data being re-written since COVID-19.
8.1.3. Evaluation
With a topical subject, it was relatively easy to find secondary data, however, on reflection there is such an abundance of literature that it made it time consuming to review.  The data selected was found from reliable and valid sources such as industry bodies. The interviews with construction professional with a wealth of service and knowledge of the construction industry made the sources credible and valid.  It was evident that the type of job role reflected the answers given. The more senior staff providing strategic answers, whereas the operational staff provided answers that directly affected their job roles.  
A correlation between all the literature was evident from the outset and I anticipated that the correlation would be evident between the literature and the interviews, which is was.
I believe that the use of a questionnaire, with an online submission process, being available to UK wide industry professionals would have enabled me to analyse quantitative data, which I feel is lacking in this research. It would have also provided an opportunity for a triangulated approach which would have increased the validity and credibility of the study. (Fellows, 2015, p 29).
The research has however allowed for a deeper understanding of the challenges faced by the UK construction industry during this time, together with formative data on how the industry is moving forward, post pandemic. It reiterates the importance of having insurance cover for contracts with regards to a force majeure and the need to good working relationships with suppliers in order to procure materials at fixed costs.
The one thing the data only touches on is that Brexit also occurred during the pandemic. A comparison study between the UK and another country could provide data to make assumptions with regards to how many of the project delays and repercussions were due to COVID-19 and/or Brexit. 
8.1.4. Analysis
The study of information was divided into 4 parts, namely the causes of projects delays, the correlation between project delays and the COVID-19 pandemic, the repercussions of project delays and mitigating strategies employed to reduce the impact of the project delays. I definitely need to allow more time in order to create and analyse questionnaires that could provide quantitative data to provide more detailed findings.
The interview question “Were handover dates delayed due to COVID-19? If so, please give examples and note any repercussions due to the delay” was invalid. Project delays don’t always mean that a handover date will be delayed as there is often an opportunity for work to be rescheduled alongside the main programme of works, however, this was not the case during the COVID-19 pandemic due to restrictions on site, so therefore the majority of project delays resulted in late handover of projects making this question redundant.
8.1.5. Conclusion
The aims and objectives of the research study have been met. The impact of project delays have been uncovered, together with their repercussions. Evidence of the correlation between project delays and the COVID-19 pandemic have been discovered and new ways of working regards to planning for future construction have been confirmed. Use of quantitative data would have enhance the study and given it a greater depth.
8.1.6. Action Plan
I need to improve my time management skills in order to provide enough time for the review of research and to explore all research tools available. As such, a questionnaire could have been added to include formative quantitative data and to triangulate the study, making it more credible, reliable and valid. Next time I would grade my sources before writing, making sure to select the most valid and credible. 
8.2. SWOT Analysis

I have undertaken a SWOT analysis to determine my strengths, weaknesses, opportunities and threats in relation to this research study. This will allow me the opportunity to consider where I need to develop my skills further.
	Strengths: 
· IT Skills – excellent word processing skills, use of spreadsheets. Need to improve on use of IT for finding research.
· Communication skills – good written communication skills. Need to become more analytical than descriptive. Ensure reading undertaken on analytical writing.
· Willingness to learn – always willing to learn new things and be open to opportunities to extend my knowledge.
	Weaknesses:
· Time management – need to plan a research study more effectively, giving more time to finding the research and collating the data, making sure it is a triangulated approach.
· Problem solving – more time needs to be planned in for this.


	Opportunities: 
· Improved relationships with colleagues – interviewing my colleagues has allowed me a greater insight to their job roles and how these roles inter-relate.
· Improved knowledge of the industry – the research allowed me to further develop my knowledge of the industry, during a major crisis.
	Threats:
· Lack of experience conducting research – undertaking this research has developed my skills and has also allowed me to determine areas that require development which will be worked on.







9. Conclusion

The first UK lockdown, due to the COVID-19 pandemic saw construction site closures across the UK.  It threw the industry into turmoil not just on a national, but on a global scale. In order for the majority of work to resume, stringent health and safety measures were enforced, but these were often in conflict or in breach of standard health and safety measures. The lead bodies rallied and put forward a proposal for safe working, which the UK government adopted, meaning that the majority of works could recommence. 
People were dealing with a major crisis, but had to come up with working solutions to keep the UK economy moving forward. Initial project delays were inevitable due to the lockdown, but continued due to late delivery dates and supply chain disruptions. This lead to financial implications, where in the main, the contractor was liable. 
Some changes to working practices have remained in place, particularly online collaboration and the requirement for a more stringent procurement process. 
The UK construction industry is moving forward, but the impact of scarce materials, combined with Brexit has seen a continual rise of material costs, which provides another obstacle to overcome.
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