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ABSTRACT:

COVID-19 pandemic without exception has put almost all projects in halt including the construction projects.
Indonesian government implemented a Large-Scale Social Restrictions (Pembatasan Sosial Berskala Besar
abbreviated as PSBB) to every activity line. In effect, many construction works were forced to experience
temporary delays, including the Package 1 STA.05+300 — STA.09+000 of Probolinggo-Banyuwangi Toll Road
Construction Project. The purpose of this research is analyzing COVID-19 impact to Probolinggo-Banyuwangi
Toll Road Construction Project which divided into three (3) work packages which have been temporarily
suspended by Jasa Marga of Probolinggo—Banyuwangi as the owner of the road construction work.

Quatitative analysis was selected as the research method, conducted by distributing a questionnaire filled with
21 variables potentially become the impact of of COVID-19 on the road construction project. The questionnaire
was distributed online through Google Form to parties related to project with result that will be treated with
Principal Component Analysis (PCA). Then, strategic recommendations for project management were made to
overcome the discovered pandemic impact factors.

From result of PCA analysis, this method has succeded to reduce many variable dimensions into only seven (7)
factors reliable to represent 84.96 % of all data which contain of factors: (a) cutting working hours, (b)
rescheduling, (c) changing contract, (d) labor efficiency and cost overrun, (e) difficulties in distribution and
transportation along with the project continuity, (f) cashflow related to the weakening of money exchange rate,
and (g) decreased productivity. In general, the recommended strategy to mitigate the impact is creating a work
plan and setting a work priority scale.

21 research variables as the final result of this research were condensed into seven (7) factors as the impact of
COVID-19 on Toll Road Construction project that able to cause delays in the continuity of Probolinggo-
Banyuwangi Toll Road Construction project. Moreover, the previous strategy mentioned can be used as a
reference in managing construction projects during a pandemic event, either with the same outbreak or another
one that causes an implementation of Large-Scale Social Restriction to work activities.
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. INTRODUCTION

COVID-19 pandemic emerged in the beginning of 2020. It is a respiratory system disease caused by
SARS-CoV-2 viruses (Hansen, 2020). The emergence of this pandemic has spreading to all corners of the world
and causing most countries must implement quarantine status to slow down the pandemic’s spread (Critelli,
2020). Indonesia also implementing several policies under the umbrella of Presidential Decree (Keputusan
Presiden) Number 11 of 2020 regarding “Establishment of Public Health Emergency on COVID-19 Pandemic”
which takes effect on implementation of Large-Scale Social Restrictions (PSBB), closes all public elements
such as schools, industry and public facilities also changing the way of work and study process into work/study
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from home method. This policy has been in place for one year with changes in terms and mechanisms
adjustment to the pandemic status.

The COVID-19 pandemic hampered in almost all projects without exception to construction projects.
As a result of PSBB implementation, construction work was forced to experience temporary delays. PSBB
requires all individuals in every region must provide a permit to enter area with high potential of COVID-19
spreading. This policy impacted on goods and services delivery (equipments, materials and workers) that must
enter the construction project sites. Apart from that, construction services also experienced obstacle due to issue
of Minister of Public Works and Public Housing (PUPR) instruction Number 02/IN/M/2000 stating contract
termination for providing construction services, although construction work is a vital activity for the country’s
economy.

An example of COVID-19 impact on construction project reported from a study in the United States
(Alsharef et al., 2021). Biggest factor causing delays in a project is delays in material and equipment
procurement along with restrictions on social interaction that cause the worker’s communication to be disrupted
and resulting in long work duration. Other example is reported from a research on pandemic impact to project
delays in Kuwait (Alenezi, 2020). Among 17 factors in the research, it was concluded that factor with greatest
impact was budget overrun due to rising material prices. This was followed by delays in instructions from a
decline of consultant and workers’ productivity resulting in a late scheduling.

Based on this consideration, this research analyzes the impact of COVID-19 pandemic on Probolinggo-

Banyuwangi Toll Road Construction Project consisted of 3 work packages which had been temporarily
suspended by the owner of the project (Jasa Marga Probolinggo-Banyuwangi) in line with issues of a
postponement contract on March 18 2020 and a postponement contract due to force majeure dated March 23,
2020 with the responsible party for this project (the Probolinggo - Banyuwangi Toll Road Construction Contract
Services: Contract Package 1 Sta. 05+300 — Sta.09+000) is PT.Waskita-Wijaya Karya KSO, although this
project is one of the vital development targets by the Indonesian government for increasing the mobility of
goods and services.
To this extent, discussion related to analysis on COVID-19 impact on the implementation of Probolinggo-
Banyuwangi Toll Road Construction project package 1 Sta 05+300 — Sta. 09+000 has not been carried out by
many researchers, therefore, the study problems raised in this article are: (1) which components bring significant
influence due to the COVID-19 pandemic on the implementation of Probolinggo-Banyuwangi Toll Road
Construction Project package 1 Sta. 05+300 — Sta. 09+0007?, (2) what strategies do service providers need to
implement in order to maintain project margin (business results) which already reach an agreement by
companies that involved in the Project Work Plan?.

1. LITERATURE REVIEW
2.1. The Workperformance of a Project

Measures in project workperformance can be observed from aspects of cost, time and work quality called
as the productivity dimensions. Effective time management will bring impact on the improvement of
workperformance from a project (Gayatri & Saurabh, 2013; Ngacho & Das, 2014). Meanwhile, Salazar et al.
(2013) stated the cost factor is the prominent attribute in a project management modelling which being
developed. Ali et al. (2013) also stated the work quality is one of the most important attributes to project’s
workperformance measurement. Popaitoon & Singethai (2014) explained that project’s workperformance and
the knowledge absorption capacity of the project team are greatly influenced by the practices of human resource
management.

Al-Tmeemy & Hatem (2015) brought evidence of there was an increase in project financial
workperformance for efforts to improve the work quality through an investigation from the contractor’s
perspective about consequences of poor quality in project works which had an impact in terms of non-
compliance with prerequisite condition, cost overruns and work delays. The result of the study concluded that
the quality indicator is a key factor in achieving good workperformance of a project.

In line with the theory, Zhang et al. (2014), stated that workperformance of construction project is greatly
influenced by the expertise and competency factors belong to the emotional intelligence of the project manager
related to workperformance criterias such as cost, quality, time, meeting service provider requirements, meeting
work safety aspects, absence of conflict, risk management, claims management and project stakeholder
satisfaction.

2.2. The Integrated Management

According to Demirkesen & Ozorhon (2017), integration refers to a coordination between processes as
one of the most important elements of project management and covers all aspects of the project. Integrated
Management ensures a successful coordination among project activities. Asif et al. (2010), stated that
integration is a process used to develop governmental structures and make the stakeholder management works in
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more systematic way. Whereas Igbal (2014) stated the integrated management concept was developed because
of several limitations occurred during the project life cycle in previous observations, such as time delays in
construction, equipment and machine failures, cost overruns, not meeting customer requirements and so on
which had a negative impact on project success. Research of Gorzelany & Fudalinski (2013) attempting to
analyze the idea of integrated management with the concept of integrating rational and emotional systems which
needed a role of implementing the concept of organizational members as a form of organizational culture to
achieve high effectiveness.

2.3. Challenges of Project Management

A success in implementing project management to achieve a success over a project is still a challenge
because there are still many construction projects considered experiencing failures as reported in several
previous studies (Shahhosseini et al., 2018; Shahriari et al., 2015). Nawi et al. (2016), stated delays in project
completion times are the biggest problem in the construction industry because they have significant impact on
the financial condition of a project also has social impact of the project doers. Delay in project completion time
has been confirmed in several previous studies (Kwatsima, 2015; Maués et al., 2017) as a factor that also
supported by Al-Tmeemy dan Hatem (2015) that revealed the frequent failure and collapse of construction
building on a project has become a big problem and has received attention in construction development projects
because the impact magnitude of this incident is worrisome.

Several previous studies also confirmed about the low quality or not meeting the quality standard of the
project work result which has a negative impact on the project workperformance (El-sokhn and Othman, 2014;
Mallawaarachchi & Senaratne, 2015). As Simushi (2017) also explains, any project completion that exceeds the
financial budget and scheduled time is one of biggest problems faced by many infrastructure projects today,
especially for large infrastructure projects because they experience a spiking high cost overrun (until 200-400
%) greater than the planned estimation or in the contract value.

The basic elements that play a role as a benchmark factor of the successful construction projects are cost,
quality and time elements, where at each stage of the project will face obstacles that able to transform these
basic elements into inhibiting factors to the project sustainability. In overcome obstacles existed in the project,
an effective management and strategies is needed so the main project targets can be achieved, both in term of
financial profit and in the successful project completion. The project management systematically becomes an
important section to control the project schedule time to be in accordance to the contract or make the work faster
than the planned target as an effort to minimize effective expenditure costs and avoid sanctions (in a form of
fines) due to delays in project completion. The project management has become an important strategy in various
fields and organizations as explained in several studies (Haron et al., 2018; Stézlier & Spang, 2014).

According to Messah et al. (2013) as cited from Kraiem and Dickman in Wahyudi (2006), construction
project delay can be categorized into three groups: (a) excusable delays caused by problem in design, changes in
the work implementation, or bad weather (such as normal and natural disasters), (b) non-excusable delays where
there are errors in work methods, equipment or labor or expert shortages, and (c) ineffective scheduling: a
compensable delays where an error happens on the part of the project owner so these lacks can be compensated
by time and cost extention according to the agreed analysis.

2.4. Principal Component Analysis

A Principal Component Analysis (PCA) is an analysis aims to reduce number of original variables that
are correlated to each other (Mishra et al., 2017). Such example is in the x and y data set where PCA projected
both data into one new dimension or one new axis in a form of a relationship between two data sets as illustrated
in Figure 2.1. So, projection of data set collected into one dimension becomes important information as termed
by the relationship of x and y in one data set. Then, Eigenvalue will determine position of the dimension that
best represents the relationship between x and y data set.
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Figure Error! No text of specified style in document..1. A Projection of Two Data Sets Relationship into One
New Dimension by PCA Method

Principal Component Analysis (PCA) has purposes of;:
1. Reduce or make less number of variables by taking the most important information from the data
table.
2. Simplify the data set descriptions.
3. Summarize data by reducing number of axes/dimensions without losing too much information.

Meanwhile, the stages in carrying out PCA are explained as follows:
1. Data Standardization
Prepare the data set for each variable and output average value for each variable. Then, each data is
substracted by the average (xi-x’).
2. Covariance Matrix Calculation.
Covariance is a size of deviation between two dimensions (xi, xn). Meanwhile, variable is a size of
deviation in one dimension only. The covariance formula is:

= (X = XD - V)
(n—-1)
Covariance matrix is a symmetrical matrix with number of rows and columns equal to the number of
data sets. This matrix shows the deviation that occurs between two or more data sets. The form of
covariance matrix is presented as follows:

Cov(X,Y) =

cov(xy,x1) ... cov(xy,Xy)
cov =
cov(xp,X1) .. C€ov(Xp, Xy)

3. Eigenvalue and Eigenvector Calculation.
An eigenvector is an independent vector that does not change direction when a transformation matrix
is applied whereas an eigenvalue is a scalar that shows the size of the eigenvector. In PCA, the
eigenvalue calculation from the covariance matrix shows the variance components that able to be put
in ranks according to its importance level based on the magnitude of their values. The greater the
eigenvalue, the more important the main component is. Eigenvalue can be used to extract important
variables of large data sets.
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I1l.  RESEARCH METHODS

3.1 Sample and Population of the Research

Population is a generalization of area consisted of objects/subjects with certain quantities and
characteristics that determined and to be studied by researchers where later will be drawn into conclutions
(Sugiyono, 2020). Furthermore, in quantitative research, as said by Sugiyono, sample is part of the number and
characteristics of the population. Then, what has been learned from the sample will make the research
conclution able to be applied into the related population. For this reason, samples taken from population must be
truly representative. The sampling technique applied in this research was a saturated sample (all workers in the
Probolinggo-Banyuwangi Toll Road Construction Project). Selection of the respondents was conducted based
on population related to the Toll Road project which is called a saturated sample. The characteristics of sample
respondents were parties directly involved in the Probolinggo-Banyuwangi STA 05+300 — STA 09+000 Toll
Road construction project.

3.2. Technique of Data Collection

This research uses a questionnaire technique by distributing questionnaire to respondents also provides
a clear explanation of how to fill out questionnaire to ensure the obtainable questionnaire data is in accordance
to the respondents’ view. The questionnaire was distributed to 40 respondents online via Google Form.

3.3. Method of Data Analysis

Data analysis method applied in this research was a Principal Component Analysis (PCA) aims to
reduce the number of original variables that have correlation to each other (Mishra et al., 2017). In PCA, total
variance within data that gains attention is the diagonal of the correlation matrix. Meanwhile, full variance will
be used as the basis for forming factors (the new variable as the replacement of the old variable). The new
variables will be represented the old variables that have correlation. PCA is carried out on variables that meet
the validity and reliability tests. The analysis uses a Jupyter Notebook program on a Phyton code base.
Determination of important variables is conducted by analyzing results of an eigenvalue of more than 1.

3.4. Analysis of Pandemic Effect and Strategy Implementation for Toll Road Construction Project

After the main analysis components had been determined, the analysis of main effect from the
pandemic can be created. Results of this analysis will be used as a basis for formulating strategies to be
implemented in toll road construction project during the pandemic and post-pandemic time. The strategy was
obtained from studying several sources such as instructions of PUPR minister Number 02/IN/M/2020, Financial
Stability Board (FSB), Organization for Economic Co-operation and Development (OECD) also from several
articles such as Nasseredine (2021), Pinheiro (2020), and Meyer (2021) who recommended project strategies in
response to the COVID-19 pandemic.

IV. RESULT OF RESEARCH AND DISCUSSION

4.1  The Result of Principal Component Analysis

In order to reveal the influential components on Probolinggo-Banyuwangi Toll Road Construction
Project as the impact factors of COVID-19 pandemic, the Principal Component Analysis (PCA) method was
used because it weighing the total variation of the observed data. There are 16 variables included into this
analysis: (a) Constraint in project supplies and material distribution (X;), (b) Labor reduction(X3), (c) Change in
Working Hours (X,), (d) working hours cutting (Xe), () elimination of overtime for workers(X-), (f) difficulties
in transportation for workers to the project site(Xg), (g) Decreased workers’ productivity (Xo), (h) Rescheduling
work items due to PSBB implementation (Xi;), (i) Delay in withdrawal of terms or installments (Xi,), (j)
Uncertainty about project continuity (Xy3), (k) Idle/Stalled rental equipment (Xy4), (I) Increase price of material
and equipment rental (X;s), (M) Delay in workers’ payment or wages (X;7), (n) Weakening rupiah exchange rate
to USD (Xys, (0) Project costs skyrocketing (Xy9), and (p) there is a change in contract (Xy).

There were 16 variables selected out from 21 variables after put into treatment of validity testing.
Since each variable has a variance value of 1, then total variance value was 16 x 1 = 16. Then, a dimension
reduction was held to summarize the information contained inside the original variable by applying method of
Principal Component Analysis (PCA) using the Sklearn decomposition pca module. At this stage, PCA will find
the biggest eigenvalue from each main component (PC). Next stage is to determine the rotation of the
component matrix, then, the normalized data will be multiplied by the covariance matrix to produce a
component matrix. The component matrix contains coefficient that will be used to express the standard variables
called as principal components. Meanwhile the loading component coefficient will explain the correlation
between original variables and the components. A large correlation value indicates a close relationship between
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the original variable factors so that the variable can be used to interpret the components.

From the PCA calculation result, variation per principal component (PC) is calculated using the PCA
explained variance ratio, where its total variance ratio is 1. Then, eigenvalue of each PC which has been stored
in the pca explained variance attribute will be calculated. All eigenvalue and variance results are summarized in
Table 4.3. Figures of 4.2 and 4.3 showed the distribution of variance from each PC and its cumulative (scree
plot) along with the standard deviation (box plot) in graphical form.

Table Error! No text of specified style in document..1 Eigenvalues and Variance of Each Principal Component

(PC)
. . Cumulative
PC Eigenvalue  Variance(%o) Variance(%6)
1 4.03 21.00 21.00
2 3.36 17.5 38.50
5 2.69 14.02 52.52
4 213 111 63.62
5 1.78 9.26 72.88
6 1.25 6.51 79.39
7 1.07 5.57 84.96
8 0.92 4.79 89.75
9 0.77 3.99 93.74
10 0.48 2.49 96.23
11 0.35 181 98.04
12 0.17 0.89 98.93
13 0.11 0.59 99.52
14 0.07 0.36 99.88
15 0.02 0.12 100.00
16 0.00 0 100.00
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Figure Error! No text of specified style in document..2. Scree plot variance from each Principal Component
(PC)
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Figure Error! No text of specified style in document..3. The box plot variable in every Principal Component
(PC)

Amount of filtered components determined by the eigenvalue of the component in which components
with eigenvalue greater than 1.0 were retained inside the model. Eigenvalue will explain the size of variation
contributed by the components to the 16 observed variables. Based on table 4.3, the eigenvalues greater than 1.0
were Principal Components (PC) 1 to 7 and put in light blue coloumn. The cumulative variance value for the
nine components is 90.5 % which means the 16 variables can be explained by the seven main components with
confidence level of 90.5 %.

This analysis employed a varimax rotation procedure. It is a rotation procedure that minimizes number of
high loading variables on their principal components so the data interpretation can be done easier. The result of

variable loading values on the principal components is presented in Table 4.4 below.

Table Error! No text of specified style in document..2 Rotation of Matrix Component to Each Variable

Code | Indicators Principal Components
1 2 3 4 5 6 7
x3 | Labor Reduction -0.104 | 0.028|-0.253 | -0.184| 0.148 | -0.150 | 0.067
x4 | Working Hours Change 0.014 | -0.064 | 0.053 | 0.418 | 0.060 |-0.036 | -0.164
x6 | Working Hours Reduction (Cutting) 0.106 | 0.204|-0.047 | 0.198|-0.126 | 0.036 | 0.095
x7 | No Working Overtime for Workers 0.274| 0.067 | 0.003| 0.036|-0.039| 0.138| 0.048
xg | Difficulty of transportation for workers to go the site project 0.164| 0.154]-0.083| 0.013]-0.192|-0.103|-0.020
xg | Decline of Wokers” Productivity -0.039 | 0.258| 0.031 |-0.064 | 0.400| 0.070 |-0.213
X1y |Reschedule of Work ftems due to PSBB/ Large Social Scale | g3 -0.144 0,084 |-0.078| 0.187 | 0.057| 0.304
x12 | Delays in Payment or Installment Withdrawal -0.118 | 0.273|-0.247| 0.015| 0.005 | 0.122 | 0.158
X13 | Uncertainty in Project Continuity -0.108 | -0.070 | 0.095 |-0.036 | -0.047 | 0.296 | -0.073
X14 | ldle or stalled rental equipments 0.098 | -0.161 | 0.148 | 0.053 | 0.200 |-0.249 | -0.070
X17 | Delays in Payment for Workers” Wages 0.204 |-0.150 | 0.048 | -0.152 | -0.050 | -0.047 | 0.048
x18 | Weakening of money exchange rate from IDR to USD -0.087 | 0.037|-0.225| 0.152 | -0.235 | -0.158 | -0.237
x19 |Heavy Cost Overrun 0.051 |-0.152 | 0.131{-0.223|-0.090 | 0.128|-0.216
x20 | Changes in Work Contract -0.190 | -0.146 | -0.059 | 0.127 |-0.056 | 0.152 | -0.006
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Based on table 4.4, the variable inside a component can be found by looking at its loading value. The
variables that will be inserted into PC have the highest loading value on the PC’s main component. For instance,
the X3 variable of “Labor reduction” is included into PC4 because it has loading value of 0,42. So, in this way,
table 4.5 has classified variables according to their loading values.

Table Error! No text of specified style in document..3 Categorization of Variables to Each Principal Component

(PC)
Name . Variance Kum Var . Loading
PC Eigen (%) (%) Construct Variable of The Component Value
Working Hours’ Cutting 0.274
Working Hours . -
1 Management 4.03 21 21 No Working Overtime for Workers 0.164
Idle/Stalled Rental Equipments 0.204

Labor Reduction 0.418
Labor Efficiency and Increase price of material and rental
. Cost Overrun e L e equipments e
Project Cost Overrun 0.140
Constraints in distribution of raw material and 0.148
Difficulty in project material :
Distribution and pren : :
5 Transportation also in 1.78 9.26 72.88 [I)Drlgjf:c::ltjlstx e|n transportation for workers to 0.400
Project Continuity
Uncertainty of Project Continuity 0.200
Delay in Terms or Installment Withdrawal 0.296
Cashflow and
6 Exchange Rate 1.25 6.51 79.39 Delay in Payment for Workers’ Wages 0.131
Weakening Weakening the money exchange rate from 0.152
IDR to USD )

The matplotlib.pyplot module can be used to create graphs, and result of the program are shown in figure
4.4. Then, in the same way, graphs similar to those shown in figure 4.5, figure 4.6 and figure 4.7 will be created
for PC3 to PC7. In contrast, the PC8 in figure 4.7 was not included in the analysis because the eigenvalue below
1.0. All PCs are illustrated into two-dimensional graphics to make the reading easier when compare to PC
dimensions that put into one image.

Figures of 4.5, 4.6 and 4.7 showed the distribution of data respondents and their position to each PC. All
respondents were classified into a positive, neutral and negative positions. Ways to filter is by positioning
respondents with a value of more than 1 to positive group. Conversely, the respondents who have value less than
1 will be included in the negative group, and the respondents who did not include into either category will be
included to the neutral group. Data of respondents’ classification is presented in table 4.6.
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Figure Error! No text of specified style in document..4. Graph of Variable Relationship in PC1 and PC2
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Table Error! No text of specified style in document..4 The Classification of Respondents to Every PC
PC1 pC2 PC3

Positive Neutral Negative Positive Neutral Negative Positive | Neutral | Negative
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R-11 R-1 R-3 R-7 R-1 R-2 R-2 R-1 R-6
R-13 R-2 R-5 R-8 R-3 R-9 R-3 R-4 R-8
R-15 R-4 R-6 R-20 R-4 R-11 R-5 R-7 R-11
R-20 R-7 R-5 R-13 R-15 R-9 R-12
R-8 R-6 R-14 R-18 R-10 R-13
R-9 R-10 R-15 R-14 R-16
R-10 R-12 R-16 R-17 R-20
R-12 R-18 R-17 R-19
R-14 R-19
R-16
R-17
R-18
R-19
4 3 13 3 9 8 5 8 7
PC4 PC5 PC6
Positive Neutral Negative Positive Neutral Negative Positive Neutral Negative
R-2 R-1 R-7 R-5 R-1 R-13 R-3 R-1 R-2
R-3 R-4 R-8 R-6 R-4 R-15 R-5 R-4 R-8
R-5 R-6 R-14 R-10 R-12 R-19 R-11 R-6 R-9
R-9 R-15 R-16 R-11 R-14 R-2 R-14 R-7 R-12
R-10 R-17 R-19 R-17 R-16 R-20 R-17 R-10 R-16
R-11 R-18 R-18 R-3 R-20 R-13 R-18
R-12 R-7 R-15
R-13 R-8 R-19
R-20 R-9
9 6 5 5 6 9 6 8 6
PC7
Positive Neutral Negative
R-5 R-1 R-2
R-10 R-4 R-3
R-15 R-7 R-6
R-16 R-9 R-8
R-17 R-13 R-11
R-20 R-18 R-12
R-19 R-14
6 7 7

Table 4.6 showed the number of respondents supported PC.1 (the working hours’ management
component) was only four (4) respondents with job positions as general manager, head of large project section,
project manager and hydrology assistant. The working hours’ management component has been questioned by
officials at the level of section heads and general managers as the impact of Covid-19 on toll road construction.

PC.2 (the component of work item rescheduling) was supported by three (3) respondents who had the
respective position of main implementer, head of large project section, and hydrology assistant. Rescheduling
this item has an impact to the implementer officials in the work field.

PC.3 (the component of changes in contract) was supported by five (5) respondents with job positions
as the head of procurement section, infrastructure contract management staff, quality analysis & quality control
(QAQC) staff, project manager and section head. In fact, this component was only felt by officials at the level of
project managers and section head. Apart from that, staff in the contract management and QAQC sectors are
workers who also experience the same thing due to COVID-19 pandemic.
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PC 4 (the component of labor efficiency and cost overrun) was supported by nine (9) respondents with
job positions as the head of procurement section, infrastructure contract management staff, QAQC staff, project
manager, construction manager, general manager, deputy general manager, head of large projects section, and
hydrology assistant. This component was complained about by officials from hydrology assistants to general
manager level.

PC5 (the component of difficulty in distribution and transportation and project continuity) was
supported by five (5) respondents with job position of QAQC staff, procurement staff, construction manager,
general manager and project manager. This component was complained about by officials like general
managers, managers and staff only.

PC 6 (the component of cash flow and the weakening of the money exchange rate) was supported by
six (6) respondents with job position ranging for infrastructure contract management staff, QAQC staff, general
manager and project manager. This component was complained about by officials up to the general manager
level.

PC 7 (the component of declining productivity) was supported by six (6) respondents with job position
ranging from QAQC staff, construction manager, project manager, head of finance and administration, and
hydrology assistant.

4.2. Discussions

From the 16 studied variables, these variables can be reduced to only 7 components which are:

. PC.1: The Component of Working Hours’ Management

The eigenvalue of this component is 4.03 with influential variables that able to affect the continuity of Toll Road
Project due to COVID-19 are cuts in working hours, elimination of overtime for workers, and idle/stalled rental
equipments. The variance value of PC 1 is 21 % meaning this component can be explained by three variables
with a variation value of 21 %.

. PC.2: The Component of Item and Working Hour Rescheduling

The eigenvalue of this component is 3.36 with the influential variable that able to affect the continuity of Toll
Road Project due to COVID-19 are changes in working hours and rescheduling of work items. The variance
value of PC2 is 17.5 % meaning this component can be explained by two variables with a variation value of
17.5 %.

The cumulative variance value of 38.5 % showed that PC1 and PC2 can explain the impact of COVID-19
pandemic on the Probolinggo-Banyuwangi Package 1 STA Toll Road Construction Project by 38.5 %.

. PC.3: The Component of Changes in Contract

The eigenvalue of this component is 2.69 with the influential variable that able to affect the continuity of Toll
Road Project due to COVID-19 is the contract changes. The variance value of PC3 is 14.02 % meaning this
component can be explained by one variable with a variation value of 14.02 %. The cumulative variance value
of 52.52 % showed that PC1 to PC3 can explain the impact of COVID-19 pandemic on the the Probolinggo-
Banyuwangi Package 1 STA Toll Road Construction Project by 52.52 %.

. PC.4: The Component of Labor Efficiency and Cost Overrun

The eigenvalue of this component is 2.13 with influential variable that able to affect the continuity of toll road
project due to COVID-19 are the labor reduction, increase price of material and equipment rental, and increase
price of project costs. The variance value of PC4 is 11.1 % meaning this component can be explained by 3
variables with a variation value of 11.1 %. The cumulative variance value of 63.62 % showed that PC1 to PC4
can explain the impact of the COVID-19 pandemic to the Probolinggo-Banyuwangi Package 1 STA Toll Road
Construction Project by 63.62 %.

. PC.5: The Component of Difficulty of Distribution and Transportation also Project Continuity

The eigenvalue of this component is 1,78 with influential variable that able to affect the continuity of toll road
project due to COVID-19 are constraints in the distribution of project supplies and materials, difficulties in
transportation for workers to the project location and uncertainty about the continuity of project. The variance
value of PC5 is 9.26 % meaning that this component can be explained by 3 variables with a variation value of
9.26 %. The cumulative variance value of 72.88 % showed that PC1 to PC5 can explain the impact of COVID-
19 pandemic on the Probolinggo-Banyuwangi Package 1 STA Toll Road Construction Project by 72.88 %.

. PC.6: The Component of Cash Flow and Weakening of Money Exchange Rate (From IDR to USD)
The eigenvalue of this component is 1.25 with influential variables that able to affect the continuity of toll road
project due to COVID-19 are delays in withdrawing terms or installments, delays in workers’ wages payment
and the weakening of rupiah exchange rate. The variance value of PC6 is 6.51 % meaning this component can
be explained by three variables with a variation value of 6.51 %. The cumulative variance value of 79.39 %
showed that PC1 to PC6 can explain the impact of the COVID-19 pandemic on the Probolinggo-Banyuwangi
Package 1 STA Toll Road Construction Project by 79.39 %.

. PC.7:The Component of Declining Productivity
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The eigenvalue of this component is 1.07 with influential variable that able to affect the continuity of toll road
project due to COVID-19 is a decline in workers’ productivity. The variance value of PC7 is 5.57 % meaning
this component can be explained by one variable with a variation value of 5.57%. The cumulative variance
value of 84.96 % showed that PC1 to PC7 can explain the impact of COVID-19 pandemic on the Probolinggo-
Banyuwangi Package 1 STA Toll Road Construction Project by 84.96 %.

Working hours management becomes the main component with highest variance caused by COVID-19
pandemic on the Probolinggo-Banyuwangi Package 1 Sta 05+300 — Sta. 09+000 toll road construction
project.Variables of cutting working hours and no working overtime for workers emerged because the
Government Regulation number 21 of 2020 that establishing PSBB or Large-Scale Social Restrictions in
Indonesia. This regulation enforced limitation to any normal activities outdoors including project activities and
it led to working hours’ reductions to overcome the pandemic in the project area. The changes of these working
hours also made the variable of rental equipment became idle/stalled. These reasoning are relevant because the
use of rental equipment become less effective due to the reduced working hours (Durden, 2021).

The component of rescheduling items and working hours become the second factor due to COVID-19
pandemic on toll road construction projects. This component has a close relationship to the working hours
management component because reduction in working hours lead to a rescheduling of working items and
working hours, thus, the project work schedule becomes longer than the initial plan (Nweke & Nouban, 2022).
It was caused by PSBB regulation which impose restriction on number of workers and limitation of working
time duration in order to mitigate the impact of the pandemic. Additionally, there also existed a quarantine
protocol which requires workers to isolate themselves for a minimum of 14 days if they were infected with
COVID-19. These causes a prolong working pace for completing a project (Zamani et al., 2021).

The component of contract change actually related to the component of rescheduling items and
working hours that emerged because the extention of project time duration due to COVID-19 pandemic.
Contract changes also occurred since there was an absence of a clause for dealing with the COVID-19
pandemic. (Rehman et al., 2022). Although Covid-19 pandemic still included in force majeure clause,
contractors are usually have no right to get compensation for costs unless there is an agreement between the two
parties (Husien et al., 2021).

The component of labor efficiency and cost overruns are the next impact emerged due to COVID-19
pandemic. This component consists of 3 variables (Labor reduction, price increase in material and supplies, and
increased project costs). The shift to working from home in several industrial sectors had made a positive
contribution to productivity although challenges such as lack of direct interaction and work discipline at home
have contribute a negative impact on efficiency. While the adaptation efforts to new work practices and
technology investments support operational efficiencies, the labor shortages and disruption to supply chains are
causing labor costs to soar. Furthermore, the increase price in material due to a halt/delay goods distribution also
causes the project cost to rise (Rehman et al., 2022). There are also additional costs related to health and safety
measures in the workplace that also add the operational costs. Continued economic uncertainty has a dual
impact, influencing the corporate investment decisions and fueling the potential for overall cost inflation.

The component of difficulty in distribution, transportation and project continuity becomes the fifth
impact emerged due to Covid-19 pandemic that explained by PCA data. This component consists of constraints
in the distribution of project supplies and materials, difficulties in transportation for workers to the project
location and uncertainty about project continuity. Shortages of raw materials and construction components as a
result of disruption to global supply chains have become a serious obstacle, slowing projects down and
increasing the logistical complexity. Moreover, mobilization restrictions, factory closures, and transportation
limitations also contribute to difficulties in distributing and meeting project needs in a timely manner (Alsharef
et al., 2021). In addition, health protocols that must be adhered to in the construction environment have raised
additional challenges, such as adapting the work procedures, use of personal protective equipment, and limited
number of workers on project sites (Wang et al., 2020). These reasonings can result in increased costs and
delays in implementing toll road construction project and requiring intensive adaptation and collaboration from
the parties involved to maintain the smooth running of the project also to minimize its long-term impacts.

The component of cash flow and weakening rupiah exchange rate becomes the next impact emerged
due to COVID-19 pandemic that explained by PCA data. Restrictions on business activities, temporary closed to
many businesses, and the global economic slowdown due to the pandemic have caused a decline in company
revenues and resulting in pressure on cash flow (Rehman et al., 2022). Toll road construction project also
became one of projects that experiencing difficulties in maintaining liquidity and meeting their financial
obligations. In addition, the weakening of rupiah exchange rate against foreign currencies in particular within
unstable market conditions gave additional pressure on companies that have liabilities denominated in foreign
currencies (Financial, 2021). These conditions can cause higher debt repayment costs and pose a risk of
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financial exposure. Therefore, strategic adaptation and careful financial management are the important key in
overcoming the dual impact of cash flow changes and exchange rate fluctuations induced by COVID-19.

The component of declining productivity where only consists from one variable, the falling
productivity. The impact of COVID-19 pandemic to productivity in various sectors of Indonesia economy was a
great blow. Social restrictions and lockdowns implementation to almost all sectors as an effort to slow the virus
spreading have caused a decline in productivity in many construction projects (Alsharef et al., 2021). Moreover,
heavy concerns about health and welfare, changes in work arrangements, and economic uncertainty have had a
psychological impact which able to harm the employee productivity. It is important for companies and
government to implement effective strategies and support, both in terms of safe work facilities and mental
wellbeing programs, to restore and increase productivity during the post-pandemic time (Husien et al., 2021).

V. CONCLUSION
According to results of Principal Component Analysis that conducted in this research to determine the

impact components due to COVID-19 pandemic on Probolinggo-Banyuwangi Toll Road Construction Project
Package 1 STA 05+300 — STA. 09+000, the authors draw conclusion as explained below:
1. From 21 questions in the questionnaire which represent several parameter factors, these questions can be

categorized into seven (7) main components. These principal components are:

a) Factor of cutting working hours

b)  Factor of rescheduling

¢) Factor of contract changes

d) Factor of labor efficiency and cost overrun

e) Factor of difficulty in distribution and transportation also project continuity.

f)  Factor of cash flow and weakening the money exchange rate.

g) Factor of declining productivity.

2. The seven factors mentioned as the impact of COVID-19 are factors that able to cause delays in the
continuity of the Probolinggo-Banyuwangi toll road construction project. These factors can be a reference
for implementing project management strategies during pandemic event, either with the same outbreak or
another outbreak that causes large-scale social restrictions to be implemented. The following are the broad
strategies to mitigate these factors:

a) Create Planning and Working Priority: Create work plans and set/arrange the work priorities to
determine which strategic steps to be taken in dealing with the impact of COVID-19 pandemic.

b) Operational and Equipment Management: perform management and supervision to equipments,
including designing efficient work space lay out.

¢) Changes in Contract and Negotiations: re-arrangement of work priorities, re-scheduling work
items, and prolong the work duration. Then, carry out negotiations with related parties regarding the
force majeure due to COVID-19 pandemic.

d) Workforce Management: Implementing health protocols to all workers. Provide mental and
physical health support through Wellness programs and ensure the professional staff available to
handle mental health of the workers. Recruits multi-talented workers to overcome the labor shortages.

e) Material Management and Communication with Suppliers: Allocate materials in optimum way,
do pre-order supplies and materials to the suppliers, engage a good communication with suppliers,
and request assistance from the local government to coordinate with the transportation department.
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