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ABSTRACT 

COVID-19 and the associated restrictions on travel and stay-at-home orders have changed the 

way workplaces operate and individuals conduct their lives. The feasibility of road closures for 

road construction is made possible with greatly reduced vehicular traffic on roads and airfield 

pavement infrastructure. The impacts of the COVID-19 pandemic on road network condition, 

road owner budgets, quality of construction, workplace safety, road users’ experience and 

greenhouse gas emissions are analyzed. Negative impacts of the pandemic on the construction 

industry are undeniable, however, there have been observed advantages for road construction 

methods that are only feasible with full road closures, which provide efficient, high performance 

repairs to pavements.  Under the current circumstances, work zones could be set up more 

frequently and for longer periods with limited concerns. Managing the transportation 

infrastructure in the Region of Waterloo could minimize the social and user delay cost for the 

residents by improving the livability and affordability factors. Examples of responses to the 

pandemic on road infrastructure are observed in cities in Canada, US, France and Germany. 

The pandemic prompted governments and organizations to rethink their strategies, while 

enabling opportunities to advance longer-term visions. Road construction can emerge stronger 

after the pandemic, where the construction and engineering fields will have a great influence on 

how the communities and economies recover. 

 

1. Introduction 
COVID-19 and the associated restrictions on travel and activities have changed the way 

workplaces operate and individuals conduct their lives. The stay-at-home order from cities and 

governments has greatly reduced the vehicular traffic on our roads and airfield pavement 

infrastructure. The stay-at-home order and associated reduced vehicular traffic have led to other 

benefits and observations: 

 Greenhouse gas emissions are reduced as identified by World Meteorological Organization 

(WMO)1,2  

 Companies have employees working from home where previously it was not deemed 

suitable nor effective 

 Companies offer services online or through delivery that previously were only available in 

person 

 Mandates from government leadership, while not necessarily appreciated by citizens, are 

feasible 

What does this mean for maintenance of our pavement assets?  Maintenance and rehabilitation 

construction to pavements and roads are commonly carried out while maintaining reduced traffic 

                                                           
1 https://public.wmo.int/en/resources/coronavirus-covid-19/climate-change  
2 https://globalnews.ca/news/6717761/pollution-decline-coronavirus/  

https://public.wmo.int/en/resources/coronavirus-covid-19/climate-change
https://globalnews.ca/news/6717761/pollution-decline-coronavirus/


flow on all routes. Maintaining traffic on a road during construction creates many challenges 

beyond the road repair itself: 

 Construction crews are in danger with live traffic (and distracted drivers) driving alongside 

their work zone 

 Construction crews are distracted by the live traffic and therefore not all of their attention is 

focused on their work 

o Reducing the efficiency of construction crews 

o Reducing the quality of workmanship 

 Road users are delayed by being stopped or travelling slowly through construction zones 

 Construction jobs take a longer time to complete by accommodating traffic and businesses 

and worker safety measures 

 Greenhouse gas emissions are increased by idling vehicles in construction zone traffic 

A solution to the challenge of live traffic adjacent to work zones has always been known, but is 

rarely carried out, this being closing the road entirely. Closure of roads often receives complaints 

and anger from road users and local businesses. As we are learning during the pandemic, what 

was considered impossible is now our new normal. Everyone is optimistic that we will return to 

normal sooner than later but hopefully we all will have learned something from this time. 

This white paper evaluates the feasibility of more road closures for road construction. It offers an 

evaluation of the effect of this, both positive and negative, on road network condition, road owner 

budgets, quality of construction, workplace safety, road users experience and greenhouse gas 

emissions. There are road construction methods that are only feasible with full road closures. 

These methods are known to provide efficient, high performance repairs to pavements.   

 

2. The Regional Official Plan (ROP) Infrastructure Context 
The 2018 Monitoring Change in Central Transit Corridor (CTC) report (Parkin et al., 2019), has 

emphasized the importance of having a clear understanding of the changing nature of social, 

economic and environmental characteristics of the Waterloo Region. One of the major 

components to properly address these changing characteristics is to comprehensively study the 

impact of the transportation infrastructure on each of them. Managing the transportation 

infrastructure in the Waterloo Region could minimize the social and user delay cost for the 

residents by improving the livability and affordability factors. Roads and bridges are the major 

components of the most popular transportation mode, which is land transport, should be 

constructed and maintained sustainably and efficiently. Current Regional Official Plan (Region of 

Waterloo, 2015) accentuates that regional roads should provide safe, direct, accessible and multi-

modal transportation for moving people and goods throughout the region, as shown in Figure 1: 



 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Goal Qualities for Region of Waterloo (Region of Waterloo 2015) 

One of the fundamental components of road construction, maintenance and rehabilitation to 

satisfy these goal qualities is to set up efficient and organized work zones. The current Region of 

Waterloo Official Plan does not specify any section for work zone scheduling and configurations. 

As shown in Figure 2, due to the COVID-19 pandemic, the congestion levels in most of the major 

cities around the world have reduced significantly. As an example, on March, 19th 2019 the 

congestion level was around 80%, however during the pandemic period, on March, 19th 2020 this 

congestion level was approximately 20% (Bubbers, 2020). This reduction provides a construction-

friendly environment for maintenance, and rehabilitation activities during the daytime. In other 

words, this reduction could be quite advantageous to minimize the impacts of the road closures 

on user delay cost and to provide safer settings for both workers and motorists. 

 

Figure 2 Comparison of Congestion Levels in Major Cities of the World Before and After Pandemic (Bubbers, 2020) 
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3. Summary of Existing Challenges 
Work zones by nature could cause challenging traffic scenarios. Road-related factors such as 

changes in familiar paths of motorists, lane closures, the sub-standard surface of the pavement, 

and several other factors complicate the situation for motorists to properly control their vehicles. 

Moreover, the excessive use of traffic control devices and signs could overwhelm the motorists, 

and cause confusions and mistakes (Transportation Association of Canada, 2016). These 

distractions are generally hazardous, and they are the main sources of workers’ and motorists’ 

serious injuries and fatalities. Figure 3 illustrates the work-related injury rates in Ontario between 

2010 and 2017. Despite strict guidelines and regulations to provide a safe work environment for 

the workers, work-related injuries did not reduce significantly in Ontario during this time period 

(Tucker And Keefe, 2019). 

 

Figure 3 Ontario Work-Related Injury Rate 2010-2017 (Tucker and Keefe, 2019) 

 

Occupational Safety and Health Administration (OSHA) annually publishes the statistics of work-

related injuries and fatalities. Based on this database, the construction industry is one of the high-

ranked dangerous occupations, where 20% of private-industry worker fatalities happen in the 

construction field (Eusebio, 2020). An article using the OSHA database where 25 notable 

construction safety statistics and trends for 2020 were presented (Eusebio 2020) and 

demonstrating the four major causes that are responsible for approximately 60% of the fatalities 

in construction activities, as shown in Figure 4. 



 

Figure 4 Major Causes of Fatality in Construction (Eusebio, 2020) 

Work zones tend to expose workers to these four factors, in addition to the high potential of 

human-vehicle collisions, which in most cases can cause serious injuries and fatalities. Therefore, 

while the construction crew are highly alert during their work period, this may cause reduced 

quality of work and less efficient working hours.  

Work zones not only affect the safety of the roads but also induces user delay cost to motorists 

as well. This cost could grow significantly if factors such as long queues and inept detours are 

involved (Nahidi et al. 2019). These two factors have an undeniable effect on the environment by 

increasing the amount of greenhouse gases that are produced by vehicles. A publication 

“Greenhouse gas emissions: Drivers and Impacts” states that 25% of overall GHG emissions 

have been produced in the transportation sector (Government of Canada, 2020). Ontario is 

ranked second after Quebec in producing GHG emissions (Environment and Climate Change 

Canada, 2020). Therefore minimizing/optimizing the queuing, delays, detours caused by the 

construction activities could potentially lessen the impact of GHG on the environment, human 

health, and the economy overall. This goal could be achieved by proper scheduling and efficient 

traffic planning. 

4. Potential COVID-19 Impacts and Challenges 
Currently, the COVID-19 pandemic raised several challenges for industry generally, and the 

construction industry and infrastructure services are no exceptions. In a key media webinar, Bruce 

Reynolds, a partner in Singleton Urquhart Reynolds Vogel LLP in Toronto, emphasized the 

significant effects of COVID-19 on construction projects, and mentioned that due to COVID-19, 

many construction projects were shut down, delayed, or limited as of March 17, 2020 (Raymer, 

2020). After declaring the state of emergency in Ontario, essential workers needed to follow 



certain strict guidelines and regulations which caused a noticeable reduction in productivity of the 

construction sites. Apart from that, maintaining physical distance, providing handwashing 

stations, disinfecting the construction sites and equipment, and daily assurance of the safety and 

health condition of the workers are other matters that affect the performance and pace of 

construction. Reynolds later in his speech expressed his concerns about the severe impact of 

COVID-19 on profits of construction industry and gaps in cash flows.3 

Bailey et al. (2020) studied the impacts of COVID-19 on construction and engineering projects. 

They concluded that issues related to the contracts and deliverables are happening more often 

during the COVID-19 pandemic. Also, having access to the supplies in order to successfully 

deliver the projects is limited or even stopped. They believed that events such as the COVID-19 

pandemic generally engage contractual provisions concerning the consequences of unforeseen 

events, and could be categorized into two main groups (Bailey et al. 2020): 

1. Force Majeure: Based on definition, force majeure usually refers to unpredictable 
scenarios at the time of the contract agreement which are not controllable by the affected 
party. Usually, these scenarios could neither be prevented nor overcome. Therefore, the 
party could not efficiently perform some or all of its obligations. The COVID-19 pandemic 
could be categorized as such a scenario. Most of the contracts classically allow 
contractors to extend the project period for critical delays resulted by force majeure events. 
Moreover, compensation for costs during these events should be negotiated during the 
initial contracting procedure. 

2. Changes in Law: Recently many governments imposed strict laws and regulations for the 
continuation of construction projects throughout the ongoing pandemic. Implementation of 
new rules, educating staff, and allowing a limited number of staff on work sites can 
significantly reduce the pace of activities. 

  

The COVID-19 outbreak allowed the industry to revisit its policies and strategies to face current 

challenges more efficiently.  McKinsey & Company published an article on how construction can 

emerge stronger after the pandemic, and emphasized that construction and engineering fields 

will have a great influence on how the communities and economies will recover (Biörck et al., 

2020). They conducted a survey of more than 400 engineering, construction, and building 

executives and participants, and summarized the observed trends into two major categories: 

short-term and long-term impacts. Some of the most important long-term activities are listed as 

follows: 

1. Augmented consolidation, where all components of the industry should aim to merge to 
recover the economy and support investment in various sectors such as information 
technology, research and development, and talents. This potentially increase their 
resilience in their balance sheets under similar circumstances in the future. 

2. Vertical integration, is one of the other routes to increase the resiliency in post-crisis 
period. Encouraging capable and eligible companies which can own and control their 
supplier, distributer or retail locations to control their supply chains and values can 
minimize the dependency of construction companies to other parties. This can bring 
advantages such as controlling process, reducing processing time, reducing costs and 
improving efficiency.  

3. Further investment in technology or digitization and innovation of buildings and roads, 

                                                           
3 https://www.canadianlawyermag.com/practice-areas/corporate-commercial/covid-19-expected-to-have-
significant-impact-on-construction-industry/330729 

https://www.canadianlawyermag.com/practice-areas/corporate-commercial/covid-19-expected-to-have-significant-impact-on-construction-industry/330729
https://www.canadianlawyermag.com/practice-areas/corporate-commercial/covid-19-expected-to-have-significant-impact-on-construction-industry/330729


4. Increase in off-site construction, and 
5. Acceleration toward sustainability, including designs for healthier living. 

 

McKinsey & Company also proposed a five-stage strategy for managing the current situation 

(Biörck et al., 2020). These stages are summarized as follows: 

1. Resolve: involves addressing the immediate challenges that COVID-19 imposes on the 
construction industry, its partners, and workers. 

2. Resilience: involves addressing the near-term-cash-management and comprehensive 
resiliency problems during virus-related shutdowns and economic knock-on impacts. 

3. Return: includes the creation of detailed plans to return construction activities to scale 
rapidly as the pandemic situation advances. 

4. Reimagination: consists of developing a clear vision toward the next normal condition. 
This stage answers questions about how the construction field should reinvent and 
continue to progress based on the current normal, and  

5. Reform: presents a clear vision toward the possible shifts in the construction industry. 
 

Negative impacts of COVID-19 on the construction industry are undeniable, however, though 

there have been observed advantages. Work zones usually interrupt the regular traffic of the 

roads; thus, it limits the timing of maintenance, rehabilitation, and construction activities to off-

peak hours, mostly at night (Nahidi, 2019). The main reasons for night time closures are to avoid 

congestion, reduce the user delay cost, and lower GHG emissions. However, it imposes the 

workers to several other issues such as: 

 More explore to potential impaired drivers during night time 
 Less visibility due to night time conditions 
 High-speed vehicles due to reduced traffic at night time 

 
Other than these issues, traditionally it was also not feasible, in most cases, to have full closures 

on main highways such as on the 401. During the pandemic period, reduction in home-work trips 

has decreased the local and intercity traffic volume. Under the current circumstances, work zones 

could be set up more frequently and for longer periods with limited concerns.  

Furthermore, the ongoing pandemic increased the pace of some transportation-related projects, 

which were not originally expected. As an example, the subway project in Los Angeles county 

that crosses through the famous Beverly Hills city is currently progressing faster than usual. This 

project was experiencing several delays and difficulties due to high traffic volume. However, stay-

at-home orders issued by the local government reduced the traffic significantly, and allowed the 

contractors to fully close the highly congested street with minimum impact on residents and 

motorists (Baltes et al., 2020).  

The other positive impact of COVID-19 pandemic was on the environment and the climate. Many 

cities in Canada such as Toronto and Montreal had a significant reduction, approximately 30%, 

in air pollution since March 2020 (Environment and Climate Change Canada, 2020). McLinden 

and Griffin analyzed satellite data and concluded that the amount of nitrogen dioxide reduced 

drastically, and claimed that this reduction is highly due to less fossil fuel-based energy 

consumption by vehicles and in buildings (Rabson, 2020).  

 



5. Examples from Other Cities’ Response to COVID-19 
The following are examples of how other cities and countries responded to this pandemic, and 

how well they managed the current conditions. 

Several cities, provinces, and responsible organizations across Canada and the world issued their 

detailed responses to COVID-19. These responses were mostly focused on the list of precautions 

which can safeguard the health and safety of the workers. A comprehensive review on various 

private and public agencies and organizations showed that most of their responses are quite 

similar and their differences are mostly related to the details contained within.  Some of these 

pandemic responses are briefly discussed. 

5.1 Canada 
On July 2nd 2020, the Government of Canada issued an official announcement related to the 

progressive reopening of closed construction sites. In this announcement, they emphasized the 

importance of health and safety of Canadians during the COVID-19 pandemic. Based on their 

continuous communication with health and industry partners, they decided to resume the 

construction activities in a way that satisfies the laws and regulations issued by public health 

officials and follows the provincial and territorial government guidelines. Each province and city 

developed its official responses accordingly (Public Services and Procurement Canada, 2020). 

Ontario Provincial Government 

The government of Ontario in collaboration with health and safety associations published more 

than 90 guidelines to assure the health of the workers in several sectors including construction, 

retail, facilities maintenance and manufacturing. These guidelines aimed to both protect the 

workers and the general public (Government of Ontario, 2020).  

The on-site best practices and tips that were mentioned in the construction work guideline include: 

 Wash hands with soap and water frequently or use alcohol-based hand sanitizers 
 Sneeze and cough into your sleeves 
 Discard the used tissues immediately and wash your hands afterwards 
 Avoid touching eyes, nose, and mouth 
 Avoid contact with ill people 
 Stay home if feeling sick 
 Avoid contact with high-touch areas, or make sure you wash your hands if touching them 
 Wear gloves if it is possible 
 Frequently wash your work clothes 
 Inform supervisor in case of sickness 

 

Apart from workers who should be aware of these guidelines, based on the request of the Ontario 

Government, all employers and construction companies have to develop their personalized 

COVID-19 policies and share it with their employees and contractors. 

The Ministry of Labour, Training and Skills Development Ontario also released some tips as 

shown in Figure 5 (Ministry of Labour, Training and Skills Development, 2020), 

 



 

Figure 5 Safety Tips for Construction Workers (Ministry of Labour, Training and Skills Development Ontario 2020) 

City of Vancouver 

City of Vancouver categorized the city construction activities as essential (City of Vancouver, 

2020). They believe the quality and performance of the frontline workers are highly dependent on 

maintaining safe roads, clean water, etc. Moreover, the provincial health officer listed the 

construction work in the low-risk category and therefore they continued the infrastructure 

upgrades and maintenance works by following certain guidelines as follows: 

 Restraining the number of workers on construction sites 
 Enhancing the number of handwashing stations 
 Frequent cleaning and disinfecting shared areas and surfaces 
 Preventing sick people from entering the construction sites 
 Limiting the number of people in vehicles 
 Maintaining 2-meter physical distance during the work period 

 

Since COVID-19 caused a state of emergency, the City of Vancouver followed their original 

response plan to minimize the impact of this pandemic on the residents of the city. This response 

included the following stages: 

1. Preparing emergency plans, 
2. Coordinating and managing emergency planning with first responders, 
3. Running emergency training and exercises with City staff and other first responders, 
4. Training volunteers to help deliver essential services and housing during a disaster, 
5. Providing basic services to those impacted by a disaster, and 
6. Maintaining police, fire, and specialized teams (such as CAN-TF1 and Hazmat) to 

mobilize quickly in an emergency. 
 

5.2 Germany 
The Government of Germany issued an official directive on March 25th 2020 that ordered major 
construction industry trade associations to resume their activities to minimize the economic 
consequences of the COVID-19 pandemic. This directive was issued after the submission of an 
urgent request for resumption of activities by the Central Association for Construction Industry 



(ZDB), German Construction Industry Federation (HDB), and Federal Association for small- and 
Mid-Size Construction Businesses (BVMB) (Dumiak, 2020). 
 
The importance of this decision by the German Government was explained by ZDB president 
Reinhard Quast as: 
 
“The continuation and new trending for construction and infrastructure projects is an essential 
pillar for the domestic economy and needs to be upheld.” 

 

5.3 France 
The Government of France in the early stages of the pandemic enforced some measures to 
control the spread of the virus; these measures disturbed the French construction sector. Thus, 
a new set of guidelines were realised on April 2nd 2020 as “Guidelines on Health and Safety 
Recommendations for the Continuity of Construction Activities” by the Organisme Professionnel 

de Prévention du Bâtiment et des Travaux Publics (OPPBTP) to address the disturbances caused 
by the original measures (Quintard and Gillion, 2020).This guideline that was approved by most 
of the ministries in France aimed to allow construction workers to perform their jobs in a safe and 
healthy environment. The most important points of this guideline that employers should strictly 
follow are summarized as follows: 

 
 Evaluation of working conditions for both indoor and outdoor activities, 
 Limitations in the number of workers on each working site, 
 Communications during the working period, and 
 The capabilities of all parties to restart their activities, which includes subcontractors, 

suppliers and transport companies. 

 
The last point is the most critical since many of the construction sites had major issues regarding 
their supply chains. For example, on several projects, subcontractors refused to continue their 
work or suffered from lack of materials.  

 

5.4 United States of America 
The COVID-19 had quite a complicated impact on the construction industry in the US. The lack 

of rules and regulations concerning issues related to the COVID-19 could be the most critical 

source for the existing chaos in ongoing projects in the US. These rules and guidelines can help 

all involved parties to have a better understanding about the continuation of their construction 

activities. As of March 13th, 2020, the state of emergency was declared in the US by President 

Trump; however, this bill did not halt any of the construction activities. Later, on March 19th, 2020, 

“Cybersecurity and Infrastructure Security Agency” published a set of guidelines to identify the 

“essential critical infrastructure workers” in 16 various construction-related industries, where most 

of the states decided not to follow them. Various states acted differently in response to the COVID-

19 pandemic, eg. California issued their responses within days after the start of the pandemic, 

yet some of the other states did not officially issue any responses to the COVID-19 pandemic to 

date (Baltes et al., 2020). 

6. Opportunities to Advance the Region’s Long-Term Vision 
The COVID-19 pandemic has changed the lives of people all around the world and it has a serious 

impact on the economy, production, and industry. Due to its adverse effects, COVID-19 prompted 

governments and organizations to rethink and reevaluate their strategies and guidelines on many 

fronts.  



The Region of Waterloo can advance its future prospects in the road infrastructure sector by 

taking into consideration some of the following opportunities that are enabled by new measures 

brought about in response to the pandemic: 

 Development of new sets of health and safety guidelines and recommendations that can 
improve the work environment for workers and motorists. These guidelines will help the 
construction industry to be less susceptible to similar scenarios in future. 

 Comprehensive revision in construction contracting approaches where it addresses 
pandemic-related concerns. This revision could clearly state the duties, responsibilities, 
and deliverables by each of the involved parties. 

 Development of a user-friendly online platform which can provide an environment for 
contractors, subcontractors, transportation agencies to communicate directly with the 
Region during a state of emergency. 

 Development of a detailed hiring program for eligible candidates during shutdown periods, 
which allows for the availability of trained candidates soon after a reopening and recovery. 
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