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Abstract


The COVID-19 pandemic has affected the whole world, including India, especially in the construction sector. The study aims to identify, compare, and analyze the critical pandemic impacts (CPI) on construction projects in India. To achieve this, 40 interviews with industry professionals, are followed by a systematic review to identify the CPI. The data collected was used to develop a survey, sent to industry professionals all over India, with a return of 92 valid responses. The data were analyzed using reliability analysis, mean score ranking, overlap analysis, agreement analysis, and correlation analysis. The overall critical pandemic impact includes ‘labor scarcity,’ ‘supply chain disruption,’ ‘decreased construction productivity,’ ‘increased project financing rejection rate,’ and ‘reduced foreign investment in the construction industry.’ The findings could aid authorities and policymakers in taking suitable actions toward solving the current CPI in India. Project managers and owners could consider the current CPI in order to formulate better plans. Overcoming CPI could lead to an economic leap in India.
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1. Introduction


The construction industry in India has become the second-largest employer and foreign direct investment (FDI) recipient in 2020–2021, and the third-largest market globally. India’s construction industry attracted nearly five billion USD of investment in 2020, leading to predicted average growth of 7% every year until 2025 [1]. In March 2020, the COVID-19 pandemic hit the world. In India, COVID-19 affected all sectors, including the construction industry. Resuming construction work became a significant challenge to all organizations in India, resulting in a major crisis in the industry [2]. Construction industry professionals, including civil engineers, architects, and contractors, could not resume work due to the consequences of lockdowns. COVID-19 also affected the nation’s human resources, with the construction industry being hit harder than other sectors. The pandemic increased the demand for the local workforce to replace migrant construction workers that returned to their home countries. In other words, a pandemic situation can have a major impact on India’s construction industry, as it depends on people [3].



The three dimensions of effective crisis management for the construction industry are: respond, recover, and thrive. Leaders and top-level management in organizations should focus on and understand these dimensions for resilient leadership [4]. The Centre for Monitoring Indian Economy (CMIE) states that COVID-19 has led to a spike in the national unemployment rate to 27.11% [5]. Furthermore, this unemployment rate is elevated in urban compared to rural areas [5]. The restrictions executed by the national government, state governments, and local authorities to control the virus have curtailed many construction projects and negatively impacted resources, including humans, machinery, and materials. Postponements, interruptions, and closure of projects are unavoidable when construction projects are associated with increased cost and risk of losses [6]. Adopting construction technology, such as 3D printers and modular construction, can assist construction projects [7]. However, identifying the critical pandemic impacts on construction projects is necessary to respond effectively [7].



This study aims to identify, compare, and analyze the critical pandemic impacts (CPI) on construction projects in India. The objectives of the study are to: (a) Identify the critical CPI on construction projects in India; (b) Compare the CPI between different organizations and project characteristics; and (c) Analyze the interrelationships between the CPI. To achieve this, a survey was developed from a systematic review and semi-structured interviews aim to identifying the factors of COVID-19’s impact on the construction industry. After conducting interviews and reviewing papers, the survey was finalized and sent to architecture, engineering, and construction (AEC) professionals. The data was analyzed using reliability analysis, overlap analysis, agreement analysis, and correlation analysis. The study findings will assist policymakers and researchers in understanding better and overcoming the CPI of COVID-19 in India. Dealing with CPI could avoid economic downturns in India.




2. Background Information


2.1. Construction Work Practices Post-COVID-19


Generally, the new guidelines and protocols were rigid for everyone during the COVID-19 pandemic. There are many rules and regulations: Standard Operating Procedures (SOP) at the workplace advised by the World Health Organization (WHO), social distancing, wearing masks, and usage of sanitizers all came to be considered and were well maintained to prevent the spread of COVID-19 [8]. Apart from this, guidelines were prepared for practice on the job, for workers, professionals on the site and in offices, and skilled and unskilled persons in construction projects, and implemented to avoid and control the spread of COVID-19. Specific recommendations were also given to construction professionals and workers based on the exposure risk categorization [9]. Work practice, workplace, supply chain and purchase, legal and contractual aspects adopted significantly new practices. In other words, governments have instigated strict statutory laws for this new normal in construction work environment practice globally [10].




2.2. COVID-19 Impacts on Construction Projects


2.2.1. Increased Project Financing Rejection Rate


COVID-19 paved the way towards subsequent nationwide lockdowns, resulting in a rise of loans or credit applications from financial institutions as the prime source of project financing. However, financing institutions are becoming cautious as current, short-term, and long-term economic growth is still uncertain. Therefore, financial institutions opt to reduce the approval rate for financing, including for construction projects, by implementing additional evaluation processes [11]. As a result, financing rejection rates in India have gone up from 20–25% to 30–35%, with most proposals above INR10,000,000 (approximately USD 130,000) being scrutinized [11].




2.2.2. Labor Scarcity


The COVID-19 crisis has a significant impact on labor-intensive sectors. In the construction industry, migrant workers comprise a large part of the workforce and typically stay in temporary housing at construction sites. According to the Confederation of Real Estate Developers’ Associations of India (CREDAI), India has an average of 20,000 ongoing construction projects and 18,000 sites across the country. The 40-day lockdown from 25 March until 17 May 2020 has led to reverse migration, with workers leaving cities and returning to their hometowns. It is estimated that approximately 600,000 workers walked on foot to their hometowns, and 1,000,000 workers are in relief camps across multiple sectors [12,13]. As a result, more than 30% of construction workers did not return to their sites after the lockdown.




2.2.3. Decreased Number of Public Projects


The need for government responses (e.g., public health measures, public projects, lockdowns, emergency economic and social measures) to address COVID-19 impacts has significantly impacted government funds. COVID-19 has also impacted stock markets, affecting assets owned by governments. Local public companies are also exposed to the COVID-19 crisis. Some categories suffered from the cessation or slowdown of activity, particularly in the tourism, culture, leisure, and transport sectors, affecting the government as shareholders. A decrease in state and local government funds hamper the ability to finance public projects in the short and long term [14]. As a result, the Indian government faces intense pressure on expenditure and reduced revenue. Therefore, local governing authorities in India have refrained from allocating funds for public projects. Following this, there is a declining trend of approval and execution of public construction projects, except for those that handled the pandemic successfully [15,16].




2.2.4. Existing Projects


As the country grapples with the pandemic and subsequent lockdowns, real estate has resorted to layoffs and pay cuts to lower operation costs, as sales are expected to be muted in the near future. The construction industry has faced headwinds for the past three to four years due to government policies and approval delays. The COVID-19 crisis had an even greater impact on market sales. Approximately 7 million people are employed in the sector, including 300,000 white-collar workers. Most developers deal with liquidity by laying off employees, closing offices, and centralizing their work and workforce. Companies with more extensive reserves have offered a temporary pay cut with the promise of returning the money once sales improve. As revenues have dropped significantly and sales have slowed, companies downsize and eliminate unnecessary costs. Overall, the lockdown has pushed the entire industry back by at least five years [17].




2.2.5. Decreased Morale within Project Team Members


Over the past two years, the COVID-19 virus has spread to all countries, infecting people worldwide. As the virus spreads, it impacts societies, businesses, and economies. Top management is often lacking on business trips. The presence of all employees is at risk; occasionally, there is an absence of members of the workforce due to illness or quarantine. Therefore, effective decision management with positive effects on morale is overruled. Lack of communication and interaction from the company manager with employees degrades morale in the work environment. Due to this lack of morale due to the pandemic impact, employee absenteeism rates have increased [15].




2.2.6. Supply Chain Disruption


Supply chain disruptions arise from a “combination of an unintended and unexpected triggering event that occurs somewhere in the upstream supply chain (the supply network), the inbound logistics network, or the purchasing (sourcing) environment, and a consequential situation, which presents a serious threat to the normal course of business operations of the local firm” [16]. The COVID-19 pandemic is causing unprecedented disruption, putting global supply chains to the test [18,19].




2.2.7. Existing Project Termination


Some private and public construction projects have been suspended due to the government or owner-imposed shutdowns, disrupting progress payments needed to support overall operations. Obligees may choose to cease construction on a bonded project until the severity of COVID-19′s effects has passed rather than deal with the cost of continued project delays caused by COVID-19′s impacts. Almost every construction contract includes a stipulation signifying “time is of the essence” and a completion date. Failure to meet the completion deadline may result in contract termination for default (usually accompanied by a demand on the performance bond surety to complete the work), payment of the obligee’s costs to supplement the principal’s labor force to mitigate delays, and/or the assessment of liquidated damages or actual delay damages if there is no justifiable excuse [20]. The inability to deliver supplies or the scarcity of even one key component might put a project on hold [21]. The financial impact of the state’s economic downturn results in the termination of existing projects [22].




2.2.8. Shortage of Materials


Although it is practically difficult to estimate the exact impact of the COVID-19 epidemic, any sustained slowdown in economic and manufacturing activity is likely to have substantial implications for material pricing. Reduced construction activity due to virus containment measures may result in a significant drop in demand for materials, which can significantly impact material pricing. Materials trending lower in the last year are likely to continue on that path, with another 5% to 10% drop. In comparison, materials that have been growing may see a minor increase in the range of 1% to 3% [12].



Growing demand in Asia and Europe is the key factor for pushing higher raw material prices. China’s industrial production, mostly recovered from the COVID-19 epidemic, has accelerated to full capacity, resulting in a dramatic increase in raw material demand. As a result, there were shortages on the market [23]. As a result of worldwide manufacturing shutdowns (e.g., goods created in China), port closures, and general material transit delays within the United States, materials may be more expensive to obtain on time. Even if a bonded principle survives the storm, a bonded project may suffer because lower-tier subcontractors and suppliers also face problems [20]. Construction activities have been progressively impacted by the pandemic and its disruption of global supply chains, with shortages of raw materials and other inputs, contractors and subcontractors, and labor [24].




2.2.9. Decreased Number of Private Projects


The financial impact affected the number of private projects ongoing in India. Companies struggled to attract new projects due to the limited number available. Another problem companies face in attracting new projects is the higher competitiveness level because of the COVID-19 pandemic [20]. These problems have resulted in many construction contracts having minimal profit margins. Therefore, many contractors cannot withstand the financial impact of COVID-19.




2.2.10. Decreased Construction Productivity


In general, informal businesses have low productivity, savings and investment rates, and little capital accumulation. This renders them exposed to crises and shocks [24]. The construction industry is under a financial strain, and productivity has dropped due to a workforce shortage.




2.2.11. Less Demand for Construction-Related Work


The current level of uncertainty, poor business sentiment, reduced operational surpluses and revenues, diversion of funds for COVID-19 management, and credit and liquidity issues are expected to have a significant impact on the construction industry, and the demand for construction projects has already decreased [12]. The extent of the economic downturn’s impact on existing and planned construction projects, future demand, and the sector at large remains uncertain [24].




2.2.12. Reduced Foreign Investment in the Construction Industry


India was the tenth-largest importer and nineteenth-largest exporter in 2018. Foreign direct investment (FDI) inflows into India totaled 4 trillion Indian Rupee in 2018–2019, with the service sector, computer, and telecom industries continuing to be the dominant sectors for FDI inflows [25]. FDI plays an important role in supporting economies during the recovery following the pandemic. Sectors that the pandemic has badly hit, such as agriculture and manufacturing, account for a higher share of FDI in developing economies than in developed ones. Therefore, FDI flows to developing countries are expected to drop even more. FDI might play a significant role in strengthening economies during and after the crisis through monetary support to their affiliates, assisting governments in combating the epidemic, and linkages with local firms. FDI flows have been continuously declining over the last five years. They may continue to fall below pre-crisis levels beyond 2021 if public health and economic assistance initiatives are ineffective [26].





2.3. COVID-19 Impacts on Construction Projects in India


COVID 19 highly impacts people, the environment, and the economy. The Indian construction sector employs more than 51 million people, including construction professionals and skilled and unskilled workers. COVID 19 has caused a massive shock, i.e., income loss, the panic situation relating to the disease, and lack of food, all significant issues for migrant workers. Moreover, temporary closures in some sectors lead to significant revenue loss [27]. In the Indian construction sector, widespread COVID-19 created unpredicted sequences of issues such as financial loss, unforeseen obstacles, and unexpected conditions during the pandemic situation. All these circumstances prompted the blow of global and national recession and economic depression [28].



The construction industry has experienced the full impact due to slowing demand, delayed projects, and the extension of lockdown effects on supply chain management and the movement of manual labor. More than 30% of the workforce moved out of construction sites due to fear of disease, reflecting highly on the work completion level. The Indian construction sector is considered among the worst affected sectors. Government bodies should take stimulus actions that are deserved and beneficial and can improve the national economy [7].





3. Methodology


3.1. Survey Development


A survey is a way of gathering quantitative data from a random sample using a systematic approach [29]. This study aims to determine the criticality of COVID-19′s influence on the construction industry using such a survey. The framework for the investigation is shown in Figure 1.



The study adopts the systematic literature review approach (SLR) to view the contributing factors of COVID-19 impact on the industry. The search consisted of two steps; the first step is to search under title/abstract/keyword. Scopus was used as the search engine to conduct the SLR as it covers more databases and is usually used to review literature [30,31,32,33]. The first search involved keywords: ‘COVID’ AND (2) ‘construction industr*’ OR ‘construction management’ OR ‘project management’ OR ‘construction engineering’ OR ‘construction project*. ‘The second stage was to find other COVID-19 papers unrelated to the construction management sector. The search was filtered to related subject areas, including ‘business, management, and accounting’ and ‘economics, econometrics, and finance.’ The search was performed on 30 November 2020, resulting in 519 papers. The identified documents passed through two screening processes: the title/abstract visual examination and the full-text visual examination. The screening resulted in a total of 53 papers for analysis.



The survey development process involved two additional steps, ensuring both validity and coherence. The first step is the semi-structured interview with open-ended questions to measure the impact of COVID-19 on the construction industry and to add any impacts missing from the systematic review. This step involved interviewing 40 industry participants with working experience in the field. Then, finally, the survey was developed based on SLR and interview data. Thematic analysis was conducted on the data results, and themes were identified. Table 1 lists the 12 impact factors identified. Second, the aspects of the survey were tested for more reliability. The survey validity, response time, question design, and ease of understanding were reviewed by four academics with more than ten years of experience in construction management. This process ensures that the survey is valid at the technical and academic levels. Feedback on the survey’s content, grammar, and wording was received, and the survey was reformatted accordingly.



The survey consisted of two sections. Firstly, the study details, including study objectives and contact information, were included on the cover page. The first section included questions on respondents’ characteristics and their organizations. This section is crucial in order to filter the available respondents for the study. The second section involved the evaluation of the criticality of the twelve COVID-19 impacts based on a 5-point Likert scale. This five-point Likert scale is commonly used in this field and can produce explicit results [34,35]. Additional spaces were provided for the respondents to add new impacts and rate them accordingly.





 





Table 1. List of the 12 pandemic impacts identified from the SLR and interviews.






Table 1. List of the 12 pandemic impacts identified from the SLR and interviews.





	Code
	Impact
	References





	P01
	Increased project financing rejection rate
	[11,36,37,38,39,40]



	P02
	Labor scarcity
	[12,13,24,25,41,42,43,44,45,46,47,48,49,50,51,52]; Interview



	P03
	Decreased number of public projects
	[7,14,15,48,53,54,55,56]



	P04
	Existing project downsizing
	[17,42,57,58,59,60,61]; Interview



	P05
	Decreased morale within project team members
	[15,58,60,62,63,64,65]



	P06
	Supply chain disruption
	[19,48,54,56,66,67]; Interview



	P07
	Existing project termination
	[20,21,22,68,69]; Interview



	P08
	Materials shortage
	[12,20,23,24,43,48,70]



	P09
	Decreased number of private projects
	[7,20,48,53,54,55,56]



	P10
	Decreased construction productivity
	[24,71,72,73,74,75]; Interview



	P11
	Less demand on construction-related works
	[12,24,50,51,55,76,77,78]



	P12
	Reduced foreign investment in the construction industry
	[25,26,77,79,80,81]









3.2. Data Collection


To acquire a balanced perspective on the topic, the targeted population included AEC professionals (clients, contractors, and consultants). Additionally, the individuals must have worked for companies specializing in building and civil construction. Finally, responses must be from SMEs (companies with between five and fifty full-time employees) or LEs (have more than 50 full-time employees).



Due to the lack of a sampling frame, the nonprobability sampling technique was used to generate a representative population sample [82,83]. Furthermore, nonprobability sampling enables the selection of respondents wanting to engage in a study [84]. Among the first participants, a snowball sampling technique was used to identify potential respondents [85]. Prior construction management research has often adopted this strategy to collect and distribute information and responders over referral or social networks [86].



As initial respondents, AEC professionals directly involved in India’s construction industry were approached. The initial respondents were then asked to share information about other knowledgeable participants as subsequent respondents. Finally, subsequent respondents were asked to complete the survey. To maximize the probability of success, follow-ups were sent to all respondents after two weeks. The data collection began on 20 July 2021, and ended on 19 August 2021. Table 2 shows that 92 valid responses were collected. Although the sample size is small, scholars generally agree that a sample size of 30 is sufficient for statistical data analysis and the drawing of meaningful conclusions [87]. Furthermore, rather than showing the population’s overall assessment of the factors, the purpose of this study was to highlight the key results of the 12 impacts. This objective is consistent with previous work, such as [88,89]. As a result, the sample size is declared appropriate.




3.3. Data Analysis


3.3.1. Reliability Analysis


The reliability analysis is crucial in establishing the survey’s consistency and dependability. Cronbach’s alpha is a well-known and widely used technique for assessing the reliability of surveys. Cronbach’s alpha measures the average correlation or internal consistency between variables. The Cronbach’s alpha value ranges between 0 and 1, with 0 indicating no reliability and 1 indicating consistency across all survey variables [90]. However, for the survey to be reliable, it must have a score of at least 0.70 [91]. Cronbach’s alpha value was 0.874, indicating that the five-point Likert scale measurements were reliable at the 5% level of significance. Thus, the survey data is suitable for conducting further analysis.




3.3.2. Mean Score Ranking


The first analysis was to rank the 12 pandemic impacts. The mean score ranking technique (MS) was used, where a minor standard deviation (SD) usually means smaller differences between responses and is more likely to be valid [92]. If this occurs and more than one impact has the same mean, the impact with the lowest standard deviation (SD) is ranked first in this study. The CPI was then calculated using the normalized mean values. Only values greater than 0.5 were considered. The CPI for each group was determined by calculating the normalized mean scores based on the organizational characteristics. Other researchers have used this method, for example, to identify critical success factors for design-build implementation [93] and affordable housing [89].




3.3.3. Overlap Analysis


This study used overlap analysis to determine which CPIs are overlapping and distinct across related groups. Overlap analysis compares two or more groups to see if there are any similarities or differences [94]. This method has previously been used to identify overlapping variables [95,96]. This technique makes use of circles to represent the overlap results. Variables that overlap in at least two groups are represented in the overlap, and a unique technique shapes the non-overlapping part. This study compared the CPIs of SMEs and LEs to identify the overlapping CPI for both organization sizes and the unique CPI for SMEs and LEs.




3.3.4. Agreement Analysis


Following overlap analysis, differences in criticalities may exist among organizations. Because this study aims to discover any quantitative variations, the Kruskal-Wallis test was used to determine any differences in mean scores between respondent groups [97]. The analysis looked for significant differences in organization sizes, types, and work specialization.




3.3.5. Correlation Analysis


Finally, Spearman’s rank-order correlation analysis was used to investigate the relationship between the 12 COVID-19 impacts. The approach evaluates the strength and direction of connections between two variables. Spearman’s correlation was applied to extract the correlation coefficients in this study between the 12 COVID-19 impacts. The coefficients’ strength was then interpreted as follows: 0.00 to 0.29 denotes no correlation; 0.30 to 0.49 indicates a low correlation; 0.50 to 0.69 represents a moderate correlation; 0.70 to 0.89 reflects a high correlation; and 0.90 to 1.00 expresses a very high correlation [98].






4. Results


4.1. Results for Mean Score Ranking


Table 3 displays the findings of the ranking analysis of the COVID-19 impacts. The findings suggest that the criticality of the effect has a range of mean scores ranging from 2.978 to 3.713. Only impacts with normalized mean values larger than 0.50 are evaluated. The findings reveal that five impacts had normalized values of more than 0.50, fulfilling the CPI. The CPI with the highest mean score is ‘labor scarcity.’ The other CPIs are ‘supply chain disruption,’ ‘decreased construction productivity,’ ‘increased project financing rejection rate,’ and ‘reduced foreign investment in the construction industry.’




4.2. Results for Overlap Analysis


Table 3, Table 4 and Table 5 show the analysis results for organization sizes, types and work specializations. The group’s CPI is determined by impact values greater than 0.5. The overlapping CPI between SMEs and LEs (see Table 3) are ‘labor scarcity,’ ‘supply chain disruption,’ ‘decreased construction productivity,’ and ‘increased project financing rejection rate.’ The unique CPI for SMEs are ‘decreased number of private projects’ and ‘less demand for construction-related works.’ On the contrary, the unique CPI for LEs is only ‘shortage of materials’.



The overlapping CPI between clients, consultants, and contractors (see Table 4) are ‘labor scarcity,’ ‘increased project financing rejection rate,’ ‘decreased construction productivity,’ and ‘supply chain disruption.’ Consultants and contractors have an overlapping CPI: ‘decreased number of private projects.’ Conversely, the unique CPIs for consultants and contractors are ‘reduced foreign investment in the construction industry’ and ‘labor scarcity,’ respectively. There is no unique CPI for clients.



Alternately, the overlapping CPIs between building and civil construction (see Table 5) are ‘labor scarcity,’ ‘decreased construction productivity,’ ‘supply chain disruption,’ and ‘increased project financing rejection rate.’ Building construction contains a unique CPI: ‘less demand for construction-related works.’ In comparison, civil construction has three unique CPIs—‘reduced foreign investment in the construction industry’, ‘shortage of materials,’ and ‘decreased amount of private projects.’ Figure 2 shows the overlapping and unique CPIs between different aspects of AEC organizations.




4.3. Results for Agreement Analysis


Table 3, Table 4 and Table 5 also show the Kruskal-Wallis test results for organization sizes, types, and work specializations. The results demonstrated impacts with p values less than 0.05 for all comparisons. LEs have a greater impact than SMEs. The impact is ‘labor scarcity’ (LEs mean = 3.933; SMEs mean = 3.638). In addition, consultants have a statistically greater impact than clients. The impact is ‘less demand for construction-related works’ (consultant mean = 3.478; client mean = 3.138). Finally, ‘decreased morale within project team members’ has a statistically significant higher mean in civil construction (mean = 3.350) than in building construction (mean = 2.947). These findings indicate that COVID-19 impacted organization sizes, types, and work specialization at different levels.




4.4. Results for Correlation Analysis


Spearmen’s correlation coefficients (ρ) between COVID-19 impacts are shown in Table 6. The study discovered that most impacts had little or no correlation. Certain impacts have a weak correlation (all significant at 0.05). The moderately correlated impacts are: (a) ‘decreased number of public projects’ and ‘existing project downsizing’ (ρ = 0.575); (b) ‘supply chain disruption’ and ‘shortage of materials’ (ρ = 0.612); (c) ‘existing project termination’ and ‘decreased number of private projects’ (ρ = 0.565); and (d) ‘decreased construction productivity’ and ‘less demand for construction-related works’ (ρ = 0.573). These findings indicate that some connections and relationships exist between the twelve COVID-19 impacts.





5. Discussion


5.1. Overall Critical Pandemic Impact


5.1.1. Labor Scarcity (P02)


Labor scarcity had the highest mean score for several reasons. First, due to the pandemic and safety regulations, the number of projects was reduced, and existing projects slowed down greatly. Second, the percentage of decreased labor went from 30% up to 90%, which is approximately 13.2 million workers. The percentage drop in labor increased total cost, especially on-site, as site machines have a fixed hiring cost, which is charged to the project regardless of machine utilization. Moreover, the salary of the labor, in general, was increased; for semi-skilled and unskilled workers this was expected to rise by 10–15%. For skilled labor, this increased to 20–25%. The total loss for labor is expected to be between 860 billion to 3.4 trillion USD due to the increased unemployment rate. The unemployment rate increased, and the number of unemployed who are not searching for jobs makes it even harder to hire new workers. Increasing the unemployment rate sharply raises poverty and may lead to depression. The government must start acting quickly; policymakers could contribute by providing an active labor policy [99]. This labor policy could focus on benefit cuts, job-search conditionality, and mandatory participation in low-cost activation programs.




5.1.2. Supply Chain Disruption (P06)


The COVID-19 pandemic affected all people, especially in the supply chain. It is important to understand the interconnectedness of supply chains for individual products, or service constituted supply chains. COVID-19 resulted in pharmaceutical and medical supply chain issues, disrupting at least 94% of Fortune 1000 companies [19]. The pandemic also caused global chain disruptions, the collapse of the tourism industry, commodity price falls, decline in remittances by migrants, capital flights, and foreign investment. There were issues in building material logistics [54] and the supply chain [24]. COVID-19 creates a threat to all of the United Nation’s Sustainable Development Goals (SDGs). It is essential not to rely on a single supply chain which may lead to network failures and subsequent impact on the whole industry value chain [19]. Advanced resilience analytics are necessary to ensure supply chain networks remain operational during the pandemic [19]. The timing of bringing back facilities significantly impacts the supply chain performance [19]. The definition of supply chain resilience should be reconsidered, which would aid in more efficient management. The standard four-stage definition of resilience (plan, absorb, recover, adapt) could be chosen [19]. Additionally, stocks should be located close to customers. Localization of the supply chain could replace the globalized supply chain, leading to some challenges in maintaining the costs [54,66]. Policymakers could reduce supply chain disruption and improve sustainable development in the receiving nations [66].




5.1.3. Decreased Construction Productivity (P10)


One of the most affected areas due to the pandemic is productivity. Safety regulations, and the cost to the workers, created a barrier to having a full workforce, which decreased the productivity of workers in general. In addition, some supply chains stopped production for a while [24]. The production rate is estimated to drop by about 14% compared to the previous year [72]. Industrial production also lost approximately 15% in September 2020 and 19% in December 2020 [72]. That loss led to a cumulative loss of 12.75% in US industrial production in the last ten months [72]. The reduced productivity and unemployment led to further decline in financing and more rejection rates for construction projects [72,75]. It is important to encourage the productivity sector in the construction industry to promote decent work and sustainable building practices [24]. The consistent monitoring and evaluation of production based on a new definition of competitiveness, productivity, and prosperity aligned with human development, social cohesion, and sustainability should be considered [71,100]. Policymakers and scholars could contribute to achieving construction goals by pointing generally to productivity [71]. The coverage of the problems caused by the reduced production rate could enhance productivity and competitiveness.




5.1.4. Increased Project Financing Rejection Rate (P01)


The rejection rate of project financing has increased during the pandemic. COVID-19 has slowed down the global economy, affecting liquidity risk, loan defaults, and loss of intermediation revenues. The risk of financing projects has increased, which led to the rejection rate rising from 20–25% to 30–35% [11]. Financial reporting is sometimes misleading and does not assure how public money was spent [36,37]. There is no guarantee for a project to get its revenue back during the pandemic, which leads to more rejection even if the project is acceptable and financially stable [37]. In general, costs increased, and revenues decreased, which influenced the motivation for project financing [36,37]. According to OECD publications, the impact of COVID-19 on subnational finance has been highly diverse. The COVID-19 pandemic surpassed the 2008–2010 financial crisis, and it is important to investigate further possible solutions [38]. The more quickly the pandemic retreats, the more quickly the financial situation will improve. One of the possible solutions is to provide cheap loans, which will not fully finance projects but will push projects forward [37]. Projects need financial resources, which the constitution and the law could provide. The municipalities could be expected to react by changing their 2020 budgets via cuts in some expenditures to help overcome the COVID-19 pandemic [39,40]




5.1.5. Reduced Foreign Investment in the Construction Industry (P12)


There is no doubt that foreign direct investment (FDI) is one of the most important factors that assist the construction industry. The COVID-19 pandemic affected the FDI; the investment rate has fallen apart since COVID-19. The FDI is estimated to drop by more than 40% in 2020, and is currently increasing in 2021 [26]. The pandemic scared foreign investors due to the rise in fiscal deficit [26]. Even some investor shares decreased during the pandemic [26]. Generally, trade and investment have lost their positions, and there is a significant slowdown in investment [80]. It is crucial to solve this issue, which slows down projects and decreases revenue. Investment policies could impact FDI flow. The actions taken by the government can directly affect the investment flow either by increasing or decreasing it for investors [26]. Divestments could also impact the FDI flow; divestments are frequent and natural, allowing firms to adapt to their operations in order to respond to quickly changing business realities. The decline in reinvested earnings could be partly offset by intracompany loans and injections of equity capital to the struggling foreign affiliates resulting in increasing FDI.





5.2. Specific Critical Pandemic Impact


5.2.1. Materials Shortage (P08)


Materials shortage is a significant CPI which the whole world suffered. Contactors faced many problems during the COVID-19 pandemic, including a materials shortage [20]. The situation in China led to a materials shortage in manufacturing countries [48]. All countries that relied on China as a raw material source were affected. There is a shortage of an estimated 1.5 tons [43]. The price of raw materials increased significantly [23,48]. The materials shortage also led to global manufacturing shutdowns [20], employee reduction, increased production costs, buyers declining to pay for raw materials, and increased shipping prices [23,48]. Therefore, it is crucial to solve this materials shortage problem. There should be agreements which address shortages in material issue to offer security to the contactors. For instance, if a certain material is unavailable and could only be obtained from a particular source, efforts to agree on and obtain suitable replacements should be documented [20]. Policymakers could contribute by providing a policy that facilitates agreement on projects and supports the availability of materials.




5.2.2. Decreased Number of Private Projects (P09)


The construction sector has been on a massive downturn since the pandemic; there is a great deal of estimation by institutions and scholars of the economic fallout of the COVID-19 pandemic. The International Monetary Fund (IMF), in its latest estimate in June 2020, estimated a loss of about 4.9%. The Indian economy is estimated to have 4.5% negative growth in 2020 [7]. Sometimes projects get declined as they may be way out of schedule due to increased operating costs, payment delays, and slowdowns in the supply chain. Another concern for the contactors facing a project shutdown is the effort to protect the site, work, materials, and equipment from damage or theft [20]. The government’s shutdown directly affected construction, along with the government’s orders to slow down the spread of COVID-19, which resulted in workers and consultants not being on-site, and the time extension, which resulted in some projects being shut down [20]. It is important to find solutions to increase the number of projects globally, which would help in refreshing national economies. A few options could be considered. Remote working, especially office work, has proven to be an option for millions of workers. A cultural revolution should be introduced in how people approach their work. This revolution might include re-orientation and entrepreneurship from all employees for better overall results. Lastly, remote collaboration could be increased with tools for sharing agendas and managing products and projects [54].




5.2.3. Less Demand for Construction-Related Work (P11)


There was a reduction in the number of projects, but construction-related works were also lessened. The value of construction-related works rose significantly [76]. The demand for construction projects has already fallen post-COVID-19 pandemic. Due to the lower economic status of companies, the demand for construction-related works was reduced. The whole construction sector was reduced, which affected the demand for construction projects in general [12]. Many factors affected the construction sector. The top five sectors impacted are chemicals, agriculture, non-metallic products, trade, and metal products. After reducing construction-related works, the top five sectors affected were metal products, air transport, rail transport, gas distribution, and electricity [12]. In India, the infrastructure and the construction sectors fell apart. Construction-related works were reduced, along with the number of projects [12]. It is estimated that the COVID-19 pandemic is likely to reduce investment in construction-related works by a range of 13–30%. This reduction significantly impacts the Gross Value Added (GVA) and the employment rate. The construction-related GVA is expected to be reduced from 15 to 34%. It is crucial to find solutions to the problems that are created due to the reduced supply of construction-related works impacting the industry. The construction sector could recover more rapidly if supported by the unprecedented public relief packages offered, especially if these are followed by public investment programs [24].





5.3. Theoretical Implications and Contribution


Due to the COVID-19 pandemic, nations’ economies are falling apart. Aside from the downgrade in the economy, the construction sector is among the most negatively affected industries. It is becoming more crucial to surpass the current crisis and move on. The construction sector was among the most highly affected sectors; the amount of economic loss it suffered is alarming. In a step towards finding possible solutions to refresh the construction industry, this study focuses on finding the current CPI by interviewing AEC professionals, conducting a systematic review, and collecting survey data. The final results from the collected data were compared to a study of the current CPI in India. After comparing the current CPI, the most impactful factors were analyzed and discussed. These were categorized under overall critical pandemic impact and specific critical pandemic impact. Understanding the reasons behind the CPI could assist in finding solutions. The study highlighted the possible reasons and proposed solutions to overcome the current CPI in India. Researchers could focus on the CPI to develop a strategic plan. Policymakers and project managers and owners could provide insights into the current situation and aid in developing better overall successful plans for facing the COVID-19 pandemic. This study could be used as a reference for developing better strategic plans and increasing investment in construction projects, which can positively impact the national economy.




5.4. Practical/Managerial Implications


This study explored the various critical pandemic impacts of COVID-19 on India. The study focused on finding the main sectors affected by the COVID-19 pandemic. The study aimed to find, compare, and analyze the different CPIs in India. The factors were identified and analyzed. The results could be applied in construction, aiding in overcoming the current situation. CPIs can be grouped into overall critical pandemic impact and specific critical pandemic impact. The overall critical pandemic impact consists of; ‘labor scarcity,’ ‘supply chain disruption,’ ‘decreased construction productivity,’ ‘increased project financing rejection rate,’ and ‘reduced foreign investment in the construction industry.’ The results are expected to aid owners and project managers in reducing losses and increasing revenue by reducing risks and increasing success factors within the construction sector. ‘Labor scarcity’ is considered the most significant factor, directly affecting construction productivity and contributing to other CPIs such as ‘decreased construction productivity.’ ‘Labor scarcity’ is at the top of the survey results. This factor was agreed on during the interviews and most of the systematically reviewed papers [12,13,24,25,41]. The results of this study could aid authorities in developing plans to fight against the CPIs, in general, facing India.




5.5. Limitations and Further Research


This study has some limitations that should be noticed; this section also provides suggestions for future research. The systematic review was conducted in 2020, and the survey data was collected in August 2021. The data collected may change, and other CPIs may have appeared, so this work does not reflect India’s construction sector current situation in 2022 but is still an important reference point and database for future studies in India. The interviews mitigated the limitations of the systematic review. The pilot study conducted before the survey helped reduce limitations in the CPIs discovered from the survey. It is recommended to conduct a survey on a larger sample size for future studies. The CPIs may be used to develop surveys in other countries. Most of the world has suffered from the COIVD-19 pandemic, and the construction sector has reduced in size in many countries. The data may help other countries to develop plans and strategies to overcome the current CPI.





6. Conclusions


This study aimed to investigate the interrelationships between COVID-19 impacts and India’s construction industry. The objectives of this study were to: (a) Identify the critical pandemic impacts (CPI) of COVID-19 in India’s construction industry; (b) Compare the CPI between different organizational characteristics; and (c) Analyze the interrelationships between CPIs. To achieve these objectives, a systematic review and interviews were conducted on CPI in India. CPI was detected and identified through a systematic review and interviews. Then, a survey was developed and tested before collecting the data. The participants were mainly from the construction sector. The data collected from the survey was analyzed by mean score ranking, overlap analysis, agreement analysis, and correlation analysis. The results from the data analysis grouped the CPI into two categories, overall critical pandemic impact and specific critical pandemic impact. The overall critical pandemic impact consists of; ‘labor scarcity,’ ‘supply chain disruption,’ ‘decreased construction productivity,’ ‘increased project financing rejection rate,’ and ‘reduced foreign investment in the construction industry.’ The results could assist owners and project managers in developing countermeasures toward the current CPI. The study recommends some of these countermeasures:




	(1)

	
Having better planning, monitoring, and management of construction projects (e.g., more adaptation of building information modeling (BIM) technology could assist in combating ‘increased project financing rejection rate,’ ‘existing project downsizing,’ ‘existing project termination,’ ‘decreased construction productivity,’ ‘increased project financing rejection rate,’ and ‘materials shortage.’




	(2)

	
Increasing wages, incentives, and hiring temporary employees, either qualified or unqualified, could assist in fighting ‘labor scarcity.’




	(3)

	
Proper execution of current projects, as giving more priority and focus to a certain project could accelerate the project execution time, which helps in fighting ‘decreased amount of public projects,’ and ‘decreased amount of private projects.’




	(4)

	
More communication and listening to team members could help fight against ‘decreased morale within project team members.’




	(5)

	
Creating a supply chain emergency plan that includes identifying backup suppliers and partnerships with logistics experts to help face ‘supply chain disruption.’




	(6)

	
Promoting companies’ goals and vision through a structured plan with specific related projects. This could increase connections between clients and foreigners which could address ‘less demand for construction-related works ‘ and ‘reduced foreign investment in the construction industry.’









The study could be a starting point for the construction industry in India and other similar countries to get back online and refresh the construction industry in order to overcome the COVID-19 breakdown. Benefits to individuals such as clients, consultants, contractors, and employees in general, and benefits to the country from small to large enterprises, are expected to happen over time, overcoming the current CPI. The study outcome can assist authorities and policymakers in India and other countries, which may relate to pinpointing the problems facing the construction sector during the COVID-19 pandemic. Some countermeasures have been suggested, and other solutions could be adopted in the future to face CPI. Overcoming the current CPI can result an economic leap for the nation.
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Figure 1. Research framework for this study. 
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Figure 2. Overview of the overlap analysis results. 
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Table 2. Profiles of the respondents.
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Characteristics

	
Frequency

	
Percent

	
Years of Experience






	
Organization size

	

	

	
<2

	
2–5

	
6–9

	
>10




	
 Large enterprises

	
45

	
48.91%

	
10

	
14

	
10

	
11




	
 Small-medium enterprises

	
47

	
51.09%

	
19

	
17

	
6

	
5




	
 Subtotal

	
92

	
100.00%

	
29

	
31

	
16

	
16




	
 % by year

	
-

	
-

	
31.5

	
33.7

	
17.4

	
17.4




	
Work specialization

	

	

	

	

	

	




	
 Building construction

	
52

	
56.52%

	
21

	
18

	
8

	
5




	
 Civil construction

	
40

	
43.48%

	
5

	
15

	
10

	
10




	
 Subtotal

	
92

	
100.00%

	
26

	
33

	
18

	
15




	
 % by year

	
-

	
-

	
29.90%

	
26.00%

	
12.60%

	
31.50%




	
Organization type

	

	

	

	

	

	




	
 Client

	
29

	
31.52%

	
9

	
10

	
4

	
6




	
 Consultant

	
23

	
25.00%

	
4

	
8

	
8

	
3




	
 Contractor

	
40

	
43.48%

	
15

	
14

	
6

	
5




	
 Subtotal

	
92

	
100.00%

	
28

	
32

	
18

	
14




	
 % by year

	
-

	
-

	
29.90%

	
26.00%

	
12.60%

	
31.50%











 





Table 3. Ranking of COVID-19 impacts according to organization size.






Table 3. Ranking of COVID-19 impacts according to organization size.





	
Code

	
Impact

	
Overall

	
SME

	
LE

	
Kruskal-

Wallis Test




	
Mean

	
SD

	
NV a

	
Mean

	
SD

	
NV a

	
Mean

	
SD

	
NV a

	
Chi-Square

	
p-Value






	
P02

	
Labor scarcity

	
3.713

	
1.141

	
1.00 b

	
3.638

	
0.965

	
0.970 b

	
3.933

	
1.214

	
1.000 b

	
4.670

	
0.031 c




	
P06

	
Supply chain disruption

	
3.662

	
1.034

	
0.93 b

	
3.596

	
1.097

	
0.909 b

	
3.756

	
1.171

	
0.830 b

	
1.690

	
0.194




	
P10

	
Decreased construction productivity

	
3.581

	
1.086

	
0.82 b

	
3.660

	
1.185

	
1.000 b

	
3.556

	
1.119

	
0.638 b

	
0.360

	
0.547




	
P01

	
Increased project financing rejection rate

	
3.529

	
1.011

	
0.75 b

	
3.532

	
0.975

	
0.818 b

	
3.556

	
1.216

	
0.638 b

	
0.770

	
0.379




	
P12

	
Reduced foreign investment in the construction industry

	
3.478

	
1.223

	
0.68 b

	
3.277

	
1.347

	
0.455

	
3.311

	
1.240

	
0.404

	
0.010

	
0.912




	
P08

	
Materials shortage

	
3.338

	
1.200

	
0.49

	
3.170

	
1.356

	
0.303

	
3.511

	
1.121

	
0.596 b

	
0.010

	
0.918




	
P09

	
Decreased number of private projects

	
3.338

	
1.249

	
0.49

	
3.447

	
1.176

	
0.697 b

	
3.333

	
1.348

	
0.426

	
0.180

	
0.673




	
P11

	
Less demand on construction-related works

	
3.309

	
1.126

	
0.45

	
3.426

	
1.098

	
0.667 b

	
3.156

	
1.224

	
0.255

	
1.200

	
0.273




	
P03

	
Decreased number of public projects

	
3.265

	
1.104

	
0.39

	
3.213

	
1.082

	
0.364

	
3.222

	
1.223

	
0.319

	
0.230

	
0.631




	
P04

	
Existing project downsizing

	
3.213

	
1.043

	
0.32

	
3.149

	
1.161

	
0.273

	
3.267

	
1.031

	
0.362

	
0.050

	
0.828




	
P05

	
Decreased morale within project team members

	
3.176

	
1.115

	
0.27

	
3.021

	
1.242

	
0.091

	
3.156

	
1.086

	
0.255

	
0.650

	
0.419




	
P07

	
Existing project termination

	
2.978

	
1.250

	
0.00

	
2.957

	
1.334

	
0.000

	
2.889

	
1.449

	
0.000

	
0.230

	
0.631








Notes: SD = standard deviation; a NV = normalized value = (mean − minimum mean)/(maximum mean − minimum mean); b Indicate the impact is a critical pandemic impact (normalized value > 0.50); c Indicate Kruskal-Wallis result is significant at the 0.05 significance level (significance level < 0.05).













 





Table 4. Ranking of COVID-19 impacts according to organization type.
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Code

	
Impact

	
Client

	
Consultant

	
Contractor

	
Kruskal-Wallis Test




	
Mean

	
SD

	
NV a

	
Mean

	
SD

	
NV a

	
Mean

	
SD

	
NV a

	
chi-Square

	
p-Value

	
Statistically Different Opinion






	
P02

	
Labor scarcity

	
3.586

	
1.211

	
1.000 b

	
3.652

	
0.935

	
0.600 b

	
3.952

	
0.962

	
1.000 b

	
0.870

	
0.649

	




	
P10

	
Decreased construction productivity

	
3.414

	
1.053

	
0.762 b

	
3.609

	
1.270

	
0.550 b

	
3.714

	
1.088

	
0.783 b

	
3.050

	
0.218

	




	
P01

	
Increased project financing rejection rate

	
3.241

	
1.327

	
0.524 b

	
3.739

	
0.964

	
0.700 b

	
3.690

	
0.841

	
0.761 b

	
3.040

	
0.219

	




	
P06

	
Supply chain disruption

	
3.241

	
1.185

	
0.524 b

	
4.000

	
1.000

	
1.000 b

	
3.762

	
1.031

	
0.826 b

	
5.990

	
0.050

	




	
P12

	
Reduced foreign investment in the construction industry

	
3.172

	
1.284

	
0.429

	
3.652

	
1.191

	
0.600 b

	
3.167

	
1.248

	
0.283

	
1.240

	
0.537

	




	
P11

	
Less demand on construction-related works

	
3.138

	
1.217

	
0.381

	
3.478

	
1.163

	
0.400

	
3.286

	
1.088

	
0.391

	
4.200

	
0.122 c

	
Client-consultant




	
P03

	
Decreased number of public projects

	
3.103

	
1.235

	
0.333

	
3.522

	
0.947

	
0.450

	
3.048

	
1.168

	
0.174

	
1.770

	
0.413

	




	
P08

	
Materials shortage

	
2.931

	
1.252

	
0.095

	
3.304

	
1.222

	
0.200

	
3.500

	
1.254

	
0.587 b

	
1.230

	
0.539

	




	
P04

	
Existing project downsizing

	
2.897

	
1.175

	
0.048

	
3.348

	
1.071

	
0.250

	
3.286

	
1.066

	
0.391

	
1.330

	
0.515

	




	
P05

	
Decreased morale within project team members

	
2.897

	
1.081

	
0.048

	
3.130

	
1.140

	
0.000

	
3.262

	
1.231

	
0.370

	
4.020

	
0.134

	




	
P09

	
Decreased number of private projects

	
2.897

	
1.398

	
0.048

	
3.609

	
1.196

	
0.550 b

	
3.476

	
1.131

	
0.565 b

	
1.530

	
0.466

	




	
P07

	
Existing project termination

	
2.862

	
1.382

	
0.000

	
3.174

	
1.193

	
0.050

	
2.857

	
1.407

	
0.000

	
0.580

	
0.749

	








Notes: SD = standard deviation; a NV = normalized value = (mean − minimum mean)/(maximum mean − minimum mean); b Indicate the impact is a critical pandemic impact (normalized value > 0.50); c Indicate Kruskal-Wallis result is significant at the 0.05 significance level (significance level < 0.05).













 





Table 5. Ranking of COVID-19 impacts according to organization work specialization.
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Code

	
Impact

	
Overall

	
Building

	
Civil

	
Kruskal-Wallis test




	
Mean

	
SD

	
NV a

	
Mean

	
SD

	
NV a

	
Mean

	
SD

	
NV a

	
Chi-Square

	
p-Value






	
P02

	
Labor scarcity

	
3.713

	
1.141

	
1.00 b

	
3.632

	
1.112

	
1.00 b

	
3.975

	
1.000

	
1.00 b

	
0.150

	
0.697




	
P06

	
Supply chain disruption

	
3.662

	
1.034

	
0.93 b

	
3.614

	
1.114

	
0.97 b

	
3.800

	
1.091

	
0.85 b

	
0.000

	
0.955




	
P10

	
Decreased construction productivity

	
3.581

	
1.086

	
0.82 b

	
3.561

	
1.195

	
0.89 b

	
3.675

	
1.047

	
0.75 b

	
0.000

	
0.984




	
P01

	
Increased project financing rejection rate

	
3.529

	
1.011

	
0.75 b

	
3.561

	
0.982

	
0.89 b

	
3.450

	
1.260

	
0.56 b

	
1.130

	
0.288




	
P12

	
Reduced foreign investment in the construction industry

	
3.478

	
1.223

	
0.68 b

	
3.175

	
1.212

	
0.333

	
3.525

	
1.301

	
0.63 b

	
3.410

	
0.065




	
P08

	
Materials shortage

	
3.338

	
1.200

	
0.490

	
3.263

	
1.232

	
0.462

	
3.375

	
1.295

	
0.50 b

	
0.060

	
0.804




	
P09

	
Decreased number of private projects

	
3.338

	
1.249

	
0.490

	
3.281

	
1.221

	
0.487

	
3.475

	
1.320

	
0.58 b

	
0.140

	
0.707




	
P11

	
Less demand on construction-related works

	
3.309

	
1.126

	
0.450

	
3.316

	
1.152

	
0.54 b

	
3.225

	
1.187

	
0.375

	
0.000

	
0.949




	
P03

	
Decreased number of public projects

	
3.265

	
1.104

	
0.390

	
3.246

	
1.106

	
0.436

	
3.125

	
1.181

	
0.292

	
0.050

	
0.826




	
P04

	
Existing project downsizing

	
3.213

	
1.043

	
0.320

	
3.246

	
0.969

	
0.436

	
3.125

	
1.244

	
0.292

	
0.560

	
0.453




	
P05

	
Decreased morale within project team members

	
3.176

	
1.115

	
0.270

	
2.947

	
1.141

	
0.000

	
3.350

	
1.145

	
0.479

	
4.600

	
0.032 c




	
P07

	
Existing project termination

	
2.978

	
1.250

	
0.000

	
3.018

	
1.408

	
0.103

	
2.775

	
1.310

	
0.000

	
1.690

	
0.193








Notes: SD = standard deviation; a NV = normalized value = (mean − minimum mean)/(maximum mean − minimum mean); b Indicate the impact is a critical pandemic impact (normalized value > 0.50); c Indicate Kruskal-Wallis result is significant at the 0.05 significance level (significance level < 0.05).













 





Table 6. Spearman’s correlation (ρ) for COVID-19 impacts.
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	Code
	Impact
	P01
	P02
	P03
	P04
	P05
	P06
	P07
	P08
	P09
	P10
	P11
	P12





	P01
	Increased project financing rejection rate
	1
	0.31 *
	0.29 *
	0.159
	0.21 *
	0.25 *
	0.33 *
	0.20 *
	0.37 *
	0.18 *
	0.22 *
	0.033



	P02
	Labor scarcity
	0.31 *
	1
	0.27 *
	0.30 *
	0.29 *
	0.45 *
	0.27 *
	0.49 *
	0.32 *
	0.35 *
	0.24 *
	0.157



	P03
	Decreased number of public projects
	0.29 *
	0.27 *
	1
	0.58 *
	0.32 *
	0.38 *
	0.45 *
	0.47 *
	0.40 *
	0.37 *
	0.42 *
	0.27 *



	P04
	Existing project downsizing
	0.159
	0.30 *
	0.58 *
	1
	0.34 *
	0.25 *
	0.48 *
	0.40 *
	0.41 *
	0.37 *
	0.44 *
	0.26 *



	P05
	Decreased morale within project team members
	0.21 *
	0.29 *
	0.32 *
	0.34 *
	1
	0.35 *
	0.36 *
	0.34 *
	0.24 *
	0.36 *
	0.19 *
	0.25 *



	P06
	Supply chain disruption
	0.25 *
	0.45 *
	0.38 *
	0.25 *
	0.35 *
	1
	0.33 *
	0.61 *
	0.36 *
	0.38 *
	0.36 *
	0.22 *



	P07
	Existing project termination
	0.33 *
	0.26 *
	0.45 *
	0.48 *
	0.36 *
	0.33 *
	1
	0.49 *
	0.57 *
	0.37 *
	0.46 *
	0.37 *



	P08
	Materials shortage
	0.20 *
	0.49 *
	0.47 *
	0.40 *
	0.34 *
	0.61 *
	0.49 *
	1
	0.48 *
	0.41 *
	0.39 *
	0.18 *



	P09
	Decreased number of private projects
	0.37 *
	0.32 *
	0.40 *
	0.41 *
	0.24 *
	0.36 *
	0.56 *
	0.48 *
	1
	0.49 *
	0.49 *
	0.33 *



	P10
	Decreased construction productivity
	0.18 *
	0.35 *
	0.37 *
	0.37 *
	0.36 *
	0.38 *
	0.37 *
	0.41 *
	0.49 *
	1
	0.57 *
	0.29 *



	P11
	Lessen demand on construction-related works
	0.22 *
	0.24 *
	0.42 *
	0.44 *
	0.19 *
	0.36 *
	0.46 *
	0.39 *
	0.49 *
	0.57 *
	1
	0.40 *



	P12
	Reduced foreign investment in the construction industry
	0.033
	0.157
	0.27 *
	0.26 *
	0.247 *
	0.222 *
	0.366 *
	0.177 *
	0.325 *
	0.29 *
	0.40 *
	1







Notes: * Represents impacts with correlation significant at the 0.05 level (two-tailed).
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