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ABSTRACT

Covid-19, which is declared as a pandemic by the World Health Organisation
(WHO) on March 11 2020 has significant impacts in many sectors around the
world. Nevertheless, there is a lack of research which analyses the impact of
Covid-19 in the construction projects risks in developing countries. Given the
lack of research related to the construction projects risks due to Covid-19, the
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overall aim of the study is to identify and classify the risk in a construction
project as a result of Covid-19 Pandemic in Indonesia. The methodology
which is used in this study is by implementing the questionnaire approach with
the targets from the related construction industry stakeholders. The findings
identified five risks which have the highest possibility to occur in a
construction project as a result of Covid-19, in which the highest risk is
delayed funding on construction project design (Score: 0,2523) while the
lowest risk is unknown threat or vandalism from the neighborhood gangster
(score: 0,0136). Further study will focus on the way in which we could
develop a new framework model for risk management and preventive
measures of these risks adjusted to Covid-19 impact.
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1. Introduction

Covid-19 has been declared as Pandemic by the World Health Organization (WHO) on March 11 2020 [1,2]
and has significant impacts around the world. Covid-19 was assumed to have origins in a market in Wuhan,
China, in December 2019 [3,4]. Globally, the number of confirmed cases of Covid-19 as on August 23, 2020,
are 23,402,118 and 808,998 deaths and 15,935,688 recovered [5]. According to Haleem et al. [6], the global
economic sector, including the lives of people, have been affected by the Covid-19. One of the sectors which
are affected is the construction sector, particularly the construction projects [10-17],[36-43]. It is well known
that construction industry and project involve complexity [7], uniqueness [8,9], where each project could not
be generalized; unpredictability [7], and uncertainty and risks [8,9]. Although only emerged in a relatively
short period, some reports such as [10],[11] show concern from the construction industry stakeholders over
the impact of Covid-19, which arguably could make a long term effect in the on-going or future construction
projects.
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As an example, in India, KPMG [12] estimates that approximately there will be a reduction of 13% - 30% in
the construction project in terms of investment affecting GVA (Gross value added), and there will be a
reduction in terms of employment of 11% to 25%. KPMG [12] further argues that Covid-19 will have a
significant impact on the country since 60% of investment also emerges from the construction industry.
Similarly, in Australia, based on the perceptions of the contractor, the production rate has been decreased to
be only 60% as a result of Covid-19 new regulation [10]. The contractors that were interviewed and surveyed
in the report by Emmett [10] also inform that they are in a dilemma in operating the social distancing regulation
but then at the same time are in fear of having a breach of contract. As a result, there is an intense effort on
how to find a solution, particularly regarding the contractual solution for the contractors and developers due
to the disruption of construction supply chain [13]. Bailey et al. [14] claim that although in a construction
project are impacted due to the result of Covid-19, it has different implication to each country in both legal
and contractual aspect. As other examples, the apparent impact is the delay of infrastructure projects [15,16]
and property projects which occur in Indonesia [16]. The postponement of infrastructure projects were
implemented due to some of the fund being allocated for Covid-19 handling [15,17]. Nevertheless, in contrast
to China or other countries, the report from AGC [45] also indicates that there still lies speculation about the
impact of Covid-19 in the US construction project. However, there is another survey implemented by Dodge
and Analytics [11] which found that 67% (out of 172 contractors) of the surveyed contractors indicate their
concern on the impact of Covid-19 in the US, as there are delays on the project ranging from site closing down
and disrupted material logistic to the concern on health and safety which impacted on project suspension and
cancellation by the owner; thus the delay is not only due to government regulation for closing the site [11].

Moving the case to Indonesia, as on August 23 2020, the number of confirmed cases in Indonesia is 153,535
cases, 6,680 deaths and 107,500 recovered, based on data from Task Force of accelerating the handling of
Covid-19 [18]. Correspondingly, there is a dearth of research which has analyzed the impact of Covid-19 on
construction project risks, particularly in developing countries. Risk management application like its tools and
technique is still not utilized optimally to maintain project’s objectives and achieve success according to Raz
et al. findings, as they indicated that only some projects (from total >100 projects) had implemented the risk
management tools [19]. In a similar argument, despite its cruciality for project’s success, there is a lack of
research which could indicate the response for the analysis of risk and its management from the construction
industry stakeholders, as studied by Akintoye and Macleod [20]. Previous research by Khodeir and Mohamed
[21] indicated the way in which political variable such as unrest situation in Egypt (January revolution in 2011)
combined with the construction industry development brought the opportunity for a substantial transformation
in Egyptian construction project risk management. Taking forward from these previous researches, the overall
aim of the study is to identify and classify the risk in a construction project as a result of Covid-19 in Indonesia.
The study also aims to make a replicated study with new data and modified approach based on the previous
research by Khodeir and Mohamed [21].

1.1. Risk in construction project

One of the variables in a construction project that needs to be handled is project risk. Project Management
Institute (PMI) [22, p.373] delineates risk in a project as ““an uncertain event or condition that, if it occurs, has
a positive or negative effect on a project's objectives”. Another similar definition is described by Raz et al.
[19], who maintain specifically about project risk, as “undesired events that may cause delays, excessive
spending, unsatisfactory project results, safety or environmental hazards, and even total failure”. Hillson and
Murray-Webster [23] also concur that “risk is uncertainty that matters", and thus supports the PMI’s definition.
Likewise, in PMBOK by PMI, it is perceived that project risk could be traced to an association with
uncertainty, and it is classified to be ‘known’ and ‘unknown’ risk [22]. The ‘known risk’ could be managed in
advance by implementing contingency reserve while “‘unknown risk’ cannot and should be given an allocated
budget of general contingency or reserve in risk management [24]. Nevertheless, it should be taken into
account in the above definition that uncertainty could not be equalized as the same definition as risk, where
the former represents lack of detail about its assessment for occurring and the latter is being predicted and
assessed via statistical measurement [25]. Relating to the pertinence of risk, the most challenging standard to
be carried out within the project management could be in managing the risk, both on the challenge for the
manager in recognizing its root and the action plan as a result of risk consequences [7]. Due to the significant
impact of the term and the unigueness of every project, the related stakeholder such as contractor and sub-
contractors must identify the risk in a construction project, manage them accordingly and implement taking



International Journal of Architecture and Urbanism Vol. 07, No. 02 (2023) 279 — 287 281

feedback/recommendations from their attorney in order to take corrective action for avoiding negative impact
[26].

1.2 Type of risk in construction project

There are many types of risk in a construction project. Risk in project management is classified into two
categories according to project-management.com, namely 'most common project risk' (namely cost risks,
schedule and performance risks) and ‘other type of risk' (namely strategic risks, governance risks, market risks,
operational risks, legal risks and risk associated with external hazards [27]. In this literature review, the risk is
classified according to PMI in PMBOK [28] and by CIOB in designing building [29] as both classifications
share similar traits of risk. Accordingly, there are four types of project risk, namely, technical risk, management
risk, commercial risk and external risk [28], which are shown in Figure 1. Meanwhile, moving on to the next
classification by CIOB in designing building [29], the classification of risk consists of, 1. project risk which is
classified within the project deliverables, 2. business risk which are within the boundary of operating the
business project, 3. environmental risk which refers to the neighborhood and environmental aspect that could
influence the achievement of project's aim, and finally 4. external risk which refers to the risk which is outside
the control of the project boundary such as force majeure occurring in a country.

- - Scope definition (RBS level 2)
A I I TeC h n I Cal r I S k Requirements definition
Technoloay
Performance and reliability
(R BS Ieve I 1) Estimates, assumptions and constraints
S O u rC e S Technical interfaces
Etc.
- Leqislation
Of External rlsk Exchanae rates
Site/ facilities
. Environmental/ weather
Competition
P rOJ e Ct Requlatory
Etc.
5 . Project management
IS M an agement rlsk Program/ portfolio management
Operations manadement
Organisation
Resourcing
(RBS Ievel 0) Communication
Etc.
. . Contractual terms and conditions
CommerCIaI rlsk Internal procurement
Supplier and vendors
Subcontracts
Client/ customer stability
Partnerships and Joint ventures
Etc.

Figure 1 Project risk classification from risk breakdown structure (RBS), adapted from PMBOK by PMI
[28,p.406]

1.3 Risk management

When managing a project, there lie several standards to be followed to maintain the construction project
objectives in a timely manner. PMBOK by PMI delineates standards in project management into ten scopes,
which includes project Risk management [28]. PMBOK [28] delineates risk management in a project as “the
processes of conducting risk management planning, identification, analysis, response planning, response
implementation and monitoring risk on a project”. The advantage of risk management is to execute proactive
actions so that high probability of huge loss could be minimized and it also tries to avoid the additional cost in
an optimal way, which is to be expended for risks [8]. In essence, risk management is pertinent for minimizing
the impact of negative consequences due to the risk emergence while also playing a role in assisting the related
stakeholders either the owner (the project client), the contractors and the consultants or the clients' official
representatives to be in the right track of project's objectives particularly the triple constraints [7]. The risk
likely impacts the triple constraint of the project, and therefore risk management should be considered as a
continuous cycle which needs to be continuously updated and refined during the construction project life-cycle
[20].
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2. Method

The method which is used in this study is by implementing a questionnaire approach from the related
construction industry stakeholders in order to recognize the impact of Covid-19 on construction projects in
Indonesia. The questionnaire method utilized as a part of social science now has been implemented outside its
realm [30]. This study, therefore, began by identifying the risk which occurs in the project specifically in a
construction project, then analyzed their judgement regarding the risks due to the impact of Covid-19 in the
Indonesian construction project. The study also has specific objectives which are to classify the risk of Covid-
19 and to identify the risk which would have the highest probability to occur as a result of Covid-19. Primary
sources are obtained from the respondents via the questionnaires. The risk formula is delineated below.
R=PxI (1)

Threats Opportunities
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2 Low Low

030 | 002 | 003 | 006 | 012 012 | 006 | 003 | 002 | g3

Very Low
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Negative Impact Positive Impact

Figure 2 Probability and Impact Matrix, adapted from PMBOK by PMI [28,p.408]

The methodology is adapted from [21,22,28]. The risk (R) is delineated as the equation of risk probability (P)
and the risk impact (I) from PMBOK [21,22,28]. Using the adoption of Likert scales invented by Rensis Likert
[31], during the questionnaire, each respondent is given the Likert scale which assesses the impact and
probability of each risk, categorized by “very low” to “very high” [22,28]. According to PMBOK created by
PMI [28], for quantitative measurements, these Likert scales are then converted into quantified values from
very low “0,1” to very high “0,9”; meanwhile for impact value, the scales are very low “0,05” to “very high
“0,80” (Figure 2).

For ethical consideration, the data which have been gathered would be kept confidential, and the identity
related to the respondents will never be disclosed to the public; the data would only be known and kept securely
by the authors. Respondents were informed in advanced before doing the questionnaire and are informed that
their participation was on a voluntary basis. The questionnaire distributed at the beginning of July 2020 and
collected a total number of 49 completed responses with three double responses from the same respondents.
For the sampling of respondents, the background of respondents varied from the lower level to top-level in
both public, private construction sector and also a related expert from the academia. In order to ensure the
replicability and trustworthiness of the study, we also tested the reliability and validity value. Reliability
indicates that there is consistency in the results when data collection is being implemented, of which there is
no measurement change [32]. To test the reliability of the questionnaire, we also use Cronbach’s alpha,
developed by Cronbach [33]. The Cronbach’s alpha formula [33] is delineated below.

n Yivi
a=—(1-5"-) )
Where:

n = Number of items

Vi=Variance of item scores after weighting

V=Variance of test scores

Table 1 [34, n.p] represents the nexus between the value of Cronbach's alpha and its’ internal consistency.
According to the table below, the value indicated by smaller than 0.5 is unacceptable while the minimum
standard for acceptable Cronbach’s alpha is > 0.7; meanwhile, if the Cronbach’s alpha is > 0.9, the internal
consistency is considered to be the best and most reliable.
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Table 1 From Glen [34,n.p]

Cronbach’s alpha  Internal consistency
o> 09 Excellent
0.9>a>0.8 Good
0.8>a>0.7 Acceptable

0.7>0>0.6 Questionable
0.6>0>05 Poor
0.5>a Unacceptable

The validity test represents the validity of data instruments for measuring the data, and as maintained by
Bolarinwa, it consists of face validity, constructs validity, criterion and content validity [35]. In this case, we
use face validity where there was a pilot questionnaire examined and assessed by the related expert to identify
how valid the questionnaire is to measure the purposes intended to the potential respondents. All the risks
variables for questionnaire are adapted and combined from many sources [7,20-22,25,27,44,28].

3. Result and Discussion

Based on the analysis of the questionnaire, there are five highest risks which are identified as a result of the
Covid-19 Pandemic on the construction project in Indonesia. From the reliability score by using the Cronbach’s
alpha in excel spreadsheet, it is indicated that the internal consistency is 0,9553, which indicates excellent
score representing the high percentage of reliability and replicability from the data collection.

1. Delayed funding on construction project design (score: 0,2523). The finding is concurrent with the actual
implementation in infrastructure projects, as there is a statement from the Minister of Public Works and
People’s Housing who states that DED (Detailed engineering design) and survey work which are part of
non-physical activities are delayed, as reported in Jakarta post by Mufti [15]. It is also due to the fact that
there is a budget refocusing and reallocating policy, in which 44,58 trillion Rupiah is being reallocated for
Covid-19 handling, from a total budget of 120,2 trillion Rupiah [17]. Finding is also in line with the
challenges faced by the infrastructure project, as maintained by the Directorate General of Infrastructure
Financing, Ministry of Public Works and People’s housing Eko Heripoerwanto, in Bisnis.com by Yasa
[36] some of which are as follows: 1. There is a challenge for financial close to be fulfilled which is still on
the preparatory stage concerning the construction project of a new toll road, 2. There is a slow-down of
highway construction during Covid-19 Pandemic, 3. Some crucial decision making is limited due to the
implementation of teleconference regarding work activities [36].

2. "Delayed on contract progress payment (score: 0,2336). The vice secretary-general of Gapensi (Association
of Indonesian National Construction Contractors), Errika Ferdinata stated (in Bisnis.com by Gunawan)
[37] that there was concern from some of the contractors to take construction project during Pandemic, as
Ferdinata further maintained that if the construction project is being funded by bank-loan, then the liquidity
will be impacted due to Covid-19 Pandemic; however, for the government-funded project, it is unlikely to
occur [37]. For instance, the on-going strategic project such as trans-Sumatera toll road is still being
executed by strictly following the Covid-19 health protocol, and it is expected that in the fourth quartal of
2020 the toll road of Pekanbaru - Dumai section project will be completed [38]. However, it is also to be
underlined that due to state budget reallocation mentioned earlier [17], next year budget is rearranged for
some of the current project [37]. As an example for this, is what occurs in Temef Dam Project in East Nusa
Tenggara, where there is a refocusing of the budget from 280 billion Rupiah to 176,7 billion Rupiah; thus
it has become a challenge for the project manager to maintain timely progress with less funding [39].

3. Restriction on the import of the construction materials and Construction Project being suspended until
further notice (score: 0,2149).The project was also temporarily suspended (in the red zone) due to
constraints in the mobilization process and lack of labour and material availability, as stated by the
Directorate General of Construction Ministry of Public Works and People’s housing Trisasongko Widianto
(in detikfinance by Novika) [40]. However, in the case of Temef Dam project, it has not created a significant
impact since it is a Dam project and thus only require a few prefabricated materials [39]. In global
comparison, the Pandemic also influences the disruption of supply chain management [10,41,13], in
specific the imported construction material and the high possibility of sub-contractors business being closed



International Journal of Architecture and Urbanism Vol. 07, No. 02 (2023) 279 — 287 284

down [10]. The disruption of the global supply chain entails a limited number of construction workers, the
guarantine protocol from government, and the suspension of manufacturing construction company, which
has a possibility of project delay [13]. This argument is supported as the countries which produced the
imported material are reported to close or suspend their business such as China [10,42] and Italy [42].

4. Change of working regulation (score: 0,2044). Risk no. 4 was aligned with the Directorate General of
Construction Ministry of Public Works and People’s housing Trisasongko Widianto (in detikfinance by
Novika) [40], who stated that large-scale restrictions were a substantial factor in increasing the length of
the project, although he further maintained that dispute in construction is still yet to happen as a
consequence of Covid-19 [40]. Change of work regulation is also implemented in the way in which there
is an additional procedure such as visitor screening and medical check-up for the employees and
construction workers in the Temef Dam project [39]. Comparably, according to Mace group [41], it is
delineated that visualization of the impact of Covid-19 in construction industry should be implemented by
dividing them into two-phase, namely ‘the shock’ and ‘the time bomb’. The report [41] further claims that
‘the shock”’ entails the closing of site construction, lack of worker availability and material and the way in
which they could execute the new normal while maintaining the safety procedures. On the other hand, ‘the
time bomb’ reflects the long term action needs to be implemented as the effect is not apparent, and it impacts
on the delay of delivery and increased amount of project time and project cost [41].

5. Change of Interest rate and currency fluctuation is on the fifth rank for the significant risk that is likely to
occur due to Covid-19 (score: 0,1885). The risk is in line with the report from Deloitte where currency
fluctuation will influence the construction project where the international currency is utilized, and the
related assets will experience severe impact mainly if there is no prior hedging procedure being executed
[43].

4. Conclusion

The study has identified five risks which have the highest possibility to occur in a construction project as a
result of Covid-19 in Indonesia, based on the analysis from the questionnaire method. The five highest risks
which are likely to occur are as follows: 1. Delayed funding on construction project design, 2. Delayed on
contract progress payment, 3. Restriction on the import of the construction materials and Construction Project
being suspended until further notice, 4. Change of working regulation, and 5. Change of interest rate and
currency fluctuation. The further study will focus in the way in which we could develop a framework model
for risk management and preventive measures of these risks adjusted to Covid-19 impact.
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