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Abstract:

Awareness of occupational health and safety risks in the construction industry has increased significantly.
However, during the COVID-19 pandemic, the construction sector was one of the first sectors to be affected and
has experienced a high increase in the spread of the virus. This study uses a systematic review method using the
PRISMA method, which includes the definition of keywords and their synonyms that are relevant to our subject.
The results of this study are the impact of work safety practices that occurred during the pandemic including:
maintaining physical distance between employees, one worker doing only one job, supervision through innovative
technology, and spraying disinfectant on work equipment after finishing work.
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1. INTRODUCTION

Indonesia is a developing country that is booming with development in the construction sector.
Construction projects have a distinctive nature, workplaces in open spaces that are affected by
a limited period of work as well as jobs that require a lot of energy, weather, and use work
equipment [1]. Construction projects with their unique and different characteristics often put
workers at risk. The risk factors for construction projects are so large that they often cause
construction work accidents [2], [3]. The results of research data by the International Labor
Organization (ILO) show that the rate of work accidents in developing countries has a higher
impact value than other industrialized countries. In addition, occupational accidents and
diseases that occur in developing countries are in the field of construction work [4].

Based on these unique characteristics, the construction services sector has a risk of major to
fatal accidents. Construction work has a very large number of work accidents, as evidenced by
Employment data, by the end of 2019 there have been more than 100,000 work accidents [5].
Meanwhile, for serious accidents that resulted in the death of around 2,000 deaths from all
work accidents [6], [7]. The complexity of implementing a construction project that involves a
very large amount of manpower, equipment, and materials, either working individually or
together between these resources can be a source of work accidents [8]. These accidents can
hamper the process of construction work so that in achieving management goals the
construction project does not run optimally, besides that the progress of work and contractor
performance has decreased and is hampered [9], [10].

The jobs that can be said to be the most dangerous are work carried out at heights and work
carried out by excavation [11], [12]. In both types of work, work accidents that occur are often
fatal and can result in permanent disability or even death of the victim. Falling from a high
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place is a very big risk that can occur to workers when carrying out construction activities at
heights. Meanwhile, construction workers are not paying attention to these risks with frequent
personal fall arrest systems which have actually been regulated in the construction K3
guidelines [13]-[20].

To prevent accidents, an OHS Management System that regulates and can be implemented
[21]. The high and low implementation of the company's K3 will affect work productivity [22],
because a safe and comfortable work atmosphere will create good quality work for employees
to achieve goals [23]. Occupational Health and Safety (K3) are two important things [24], [25].
Therefore, all construction companies are required to provide all necessary equipment and
Personal Protective Equipment (PPEP) for all workers [26]-[28]. This is mandatory for a
worker who works in a construction environment [29], because in the process there may be
accidents or hazards that may occur in the process [30].

Improving the quality of work life of employees can also have an effect on increasing work
productivity [31]. The quality of work life is an issue that deserves the company's attention. K3
also affects work productivity [32]. Work productivity is the ratio of the output produced to the
input issued. If the company does not implement K3 properly, the work productivity and
company profit will decrease.

To support the company's operations cannot be separated from project activities. Many series
of activity stages, starting from the design stage, construction stage, trial stage to the operation
and maintenance stage make the level of accident risk and PAK has a high possibility [33]-
[35]. The OSH program is a very important aspect in every stage of the project, in order to
create a safe, healthy and culturally OHS work environment. There are still work accidents in
the category of mild to moderate accidents. Work accidents also affect productivity; therefore
work accidents must be carried out in holistic accident prevention and comprehensive pressure
management through K3 programs that are developed to increase productivity. Productivity is
related to quantity, quality, timeliness, accident rate, compensation costs and work
environment. Therefore, construction company managers are currently very concerned about
the risks of construction work, especially the risk of injury to construction workers at the
project site [36]. Construction work is becoming the most challenging job in the world, because
construction workers face a high risk of work accidents in hazardous physical work
environments such as working at heights, direct contact with electricity and the risk of exposure
to construction materials containing chemicals [26]-[28]. The use of heavy equipment and
machinery can cause unwanted fatal accidents. The implementation of good OHS management
in construction projects is a form of company responsibility towards worker safety so that it
can prevent damage, work accidents, diseases, and create a non-hazardous working atmosphere
on construction projects. In countries such as Indonesia and several other developing countries,
the management of OHS related to the application of OHS regulations and standards is still far
from the ideal standard.

So far the Covid-19 pandemic has resulted in fatal consequences spreading across the country.
Many countries are experiencing recessions and declining economic growth [38]-[41]. In
addition, regulations are enacted to limit human movement, which of course is very contrary
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to the needs of the construction industry where on-site work is still required. Several project
personnel must be in place to supervise the work and monitor all activities in the project which
of course will greatly affect the productivity of project personnel [42]. Some of the impacts of
the pandemic on problems for work, among others, are jobs that are accustomed to
conventionally becoming difficult to coordinate with colleagues because they are required to
be virtual, it requires a neater work schedule and organization. The main causes of non-
compliance with salvation are generally summarized as; the desire to obtain more profits, the
misinterpretation that investing in safety increases the project budget, lack of controlling
authority, manpower unconsciousness, poor governance system, lack of safety training, and
shortage of safety equipment, political influence, and meeting deadlines [23]. The risk of work
is higher during the Covid 19 pandemic, as construction work cannot be done remotely and
requires direct physical activity in workplaces where workers will interact with each other and
the risk of being infected with Covid 19 is even greater [11], [12]. For this reason, good
management of Occupational Safety and Health (OSH) is needed so that the risk of work
accidents in the construction sector can be minimized [21]. Therefore, the importance of the
construction industry to the economy, and an understanding of the potential impact of Covid-
19, should be shared throughout the world.

Several studies on the impact of the pandemic on the construction industry have been carried
out. Studies in the UK have successfully investigated the effects of the pandemic on the
industry in general [43], [44]. Measuring the consequences resulting from the pandemic on the
construction industry, both state and private companies in Malaysia, has also been carried out
so that very influential factors are obtained, namely project termination, job losses, delays in
the completion schedule, increased implementation costs and financial impacts [45] [12].
Research in the UK to determine the positive and negative impacts of the pandemic on the
industry has also been carried out [27], [47], [48]. Based on this background, this research will
reveal the causes of work accidents in construction companies to the impact during the
pandemic.

2. MATERIALS AND METHODS

This research was built consisting of four major stages; the details of the major stages are
explained separately. The stages and details of the stages will be followed by the
implementation method. In the literature search process, the selection of search results is done
by filtering the search results based on predetermined criteria. The keywords "Occupational
Health and Safety", "Construction Industry", and "Covid-19". The criteria used are inclusion
and exclusion, which are then used as the basis for selecting literature. The steps in the search
are divided into several processes, namely identification, screening, eligibility, and inclusion.
This step is in accordance with the guidelines in PRISMA.

The specific search range is 2018 — 2022 with the reason, and the popularity of the concept of
big data began to be widely known starting in 2016. This search is based on the index of the
keywords used. In detail, the research program is described in Figure 1. A systematic review
is limited to research in the form of articles. The articles used are research articles that have
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been reviewed and published in Scopus-indexed English journals. In managing articles
obtained from online databases, the author uses Mendeley tools.

At the identification stage, three literature searches are used which will be carried out on an
online database that has a large repository for academic studies, namely IEEE Xplore, Science
Direct, and Emerald. In the second process of the identification stage, a search is also carried
out on the supporting data. The next stage is screening, at this stage, it is divided into three
processes. First, determine the string (keyword) to be used in the search. The use of strings
used is divided into several phases. In the first phase of the search use the string "Expert" AND
"System". After getting the results, the next phase is the search with strings related to data
mining. The strings used are seven techniques of data mining. After the tracing process is
complete, the next process of screening is filtering duplicate or duplicate data. As well as
filtering the title, abstract, and keyword of the article. Exploration and selection of titles,
abstracts, and keywords in articles obtained from search results based on previously defined
eligibility criteria. The time range based on 2016 — 2022 is included in the screening stage. So
that in the final process of this stage, the amount of data used is obtained and is not used for
further reviews.

Eligibility data is then processed manually using Microsoft Excel software to group the data.
In data processing, there are 5 steps, namely (1) data grouping based on 2018-2022; (2)
Grouping of data based on Scopus category; (3) Data processing to determine the research
topic. In determining the research topic using the keywords “Occupational Health and Safety”,
“Construction Industry”, and “Covid-19; (4) Summing up the data per research topic; (5)
Presenting the results in the form of topic statistics per year. So that we get two parts, namely
those that meet the requirements and those that do not meet the requirements. The conditions
that must be met in this stage are the suitability of research methods and techniques used in
research. The last stage is included, where the data are grouped based on the techniques used
and the field of case studies used and the approach used and differentiated based on two types
of research methods, namely qualitative and quantitative.

Fig. 1 — Prisma Framework Method Steps

+Keywords
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In addition to PRISMA, Microsoft Excel software is used to analyze articles that have been
obtained. In Microsoft Excel, filters are carried out according to the criteria and gradually to
ensure the accuracy and suitability of the article with the discussion.

3. RESULTS AND DISCUSSION
3.1 Search Strategy

In this study, a search technique was carried out with a systematic review to be able to find
relevant material. The search method on the library review uses the Scopus database. The
keywords in the search are Occupational Health and Safety, Construction Industry, and Covid
19. Figure 3 shows the scope of the relevant article's field of study.
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Fig. 2 — Scope of Relevant Article Fields of Study
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Fig. 3 — Document Type about Topic

The search consists of Scopus indexed journal articles in English with a time span from 2018
—2022. At this stage, obtained 810 articles.

3.2 Criterias of choice

Prisma Analyses statement was used as a basis in the selection process, specifically for a
literature review on the Impact of the Covid 19 pandemic on Occupational Health and Safety
in the Construction industry. With abstracts, keywords and article titles about occupational
health and safety apat found 810 scopus indexed journal articles in the range between 2018 —
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2022. The search results show most of the articles from the field of engineering that discuss
the condition of occupational safety and health in the construction industry in different
countries of Europe and Asia. The initial document type is still mixed then only used with the
document type in the form of scopus indexed Journal Articles only.

3.3 Quality Assessment

This literature study depends on the publication of scopus indexed journal articles and to ensure
the quality of the article, selection is carried out by further examining the abstract, the article
abstract is analyzed and selected thoroughly to ensure that the content of the article is included
in the scope of discussion and has high relevance. The next stage is filtering document types,
in this regular review lite only used document types in the form of articles. From the initial data
of 810 documents there are 664 documents of type Article. So mayority types of documents
were removed from the list of lit studies. Furthermore, the data was filtered back with the
criterion that abstracts, titles and keywords should discuss the Construction Industry and Covid
19, based on these only 206 articles were included in the group. The next filter is articles that
use English, as many as 7 article were removed because they used languages other than English.
Here is a visualization map of article quality assessmentl
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Fig. 4 — Visalization Map the Feasibility Assessment Network
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3.4 Data Extraction

Based on the results of the article feasibility assessment, 18 articles indexed by Scopus were
obtained with the following abstractions:

Avrticles must be original articles and indexed by Scopus, this study does not use or delete data
on case study articles, conference articles, articles other than English articles and
unaccountable articles. Articles taken from publications between 2018 — 2022 (the most
uptudate and widely used articles as references). The article must discuss the impact or
condition of occupational health and safety in the construction industry during the Covid-19
pandemic to be able to find out the risk of pandemic work to OHS.

The article shows that Covid 19 has had a significant impact on the construction industry,
especially in the field of occupational health and safety, which has an impact on other fields.
During the Covid-19 pandemic, we tried to find an approach to characterize the factors and
impacts of the Covid-19 pandemic affecting OHS in the construction industry. Research with
the method of study literature review to examine how previous research has discussed the effect
of Covid 19 on occupational health and safety. Based on 18 most important and relevant
articles that show the impact of the covid 19 pandemic, keyword network links, VoS Viewers
such as Limiting the number of workers in the process of working on construction projects
slows down the progress of construction industry projects to reduce the transmission of Covid
19. So that the extract data is obtained as in table 1 below

Table 1 — Article Data Extraction

Authors/ | Data Collection

No Title Year Method Methodology Findings
The impact of COVID-19 The results of the study
T . . concluded that there was an
on the construction industry Semi-structured | Thematic :
1. . [49] - - . influence between OHS
in Ghana: the case of some interviews analysis
. knowledge and the use of PPE on
selected firms .
the occurrence of work accidents.
The results of the study suggest
Barriers to the the need for an in-depth
implementation of COVID- Open-ended Qualitative evaluation from the company
2 | 19 safety regulations: [50] upestionnaire research regarding OHS knowledge and
insight from Ghanaian g method PPE for employees, in order to
construction sites minimize work accidents in the
company.

The COVID-19 pandemic has
forced construction companies to
reduce employees. With the
decrease in the number of

Implementation challenges

of COVID-19 safety A qualitative

Open-ended

3 . [51] . . research
measures at construction interview aooroach employees, the workload per
sites in South Africa PP individual also increases. This
can increase the risk to
occupational safety and health.
Return to work in the A qualitative The Covid-19 pandemic has had
context of the COVID-19 g a significant impact on the
S - - . . research -
4 | pandemic in the industrial [52] Questionnaire construction sector.
. ; approach . .
and construction sectors in Implementation elements in the
Navarre (Spain) construction sector include
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Authors/

Data Collection

No Title Year Method Methodology Findings
materials, labor, delivery or
transportation processes, time
and mobility that are directly
related to the Covid-19 outbreak.
The implementation of the

. . . Covid-19 prevention protocol,
Impact .Of Covid-19 on field Literature A multi-step the timing of the work, and the
5 | and office workforce in [36] - research -
construction industry review methodology cost of carrying out the work
have a significant effect on
occupational safety and health.
The project has implemented an
Impact of COVID-19 on the OHS policy called QPASS
US Construction Statistical Commitment in the project but
6 | Industry as Revealed in the [53] Data collection analysis-SEM the implementation has not been
Purdue Index for and LSTM. maximally tried, structurally it
Construction has implemented the
organization.
The implementation of
Management Science has not run
Adapting to COVID-19 on optimally in _practicipgf .
construction sites: what are . I communication and information
7 | the lessons for long-term [46] _Sem|-§tructured A qualitative dat.a._the proljegt has conducted
improvements in safety and interviews approach training but it is not yet
worker effectiveness? compatible with efforts to
' prevent work accidents, the
implementation of OHS
supervision is not yet optimal.
The results of the study show that
Influence between COVID- Qualitative workers / laborers still have the
8 19 Impacts and Project [54] Semi-structured | content right to OHS and the
Stakeholders in Chilean interviews analysis consequences, the form of OHS
Construction Projects (QCA). is workers working from home or
Work Form Home (WFH).
The study further identified 39
subtopics through detailed
Effects of the COVID- content analysis and c_)rganizes
. . . them into the categories of
9 19 pandemlc_on [55] Pegr-rewewed A s_ystemlzed neaative impacts. nositive
the construction sector: articles review neg pacts, positi
a systemized review |mp§cts and opportunities and
barriers to COVID-19 safety
guidelines in the construction
sector.
To maintain and improve the
behavior of the workforce and
the implementation of the
A construction OHS program, it is
éﬁg/lst:\s/igzse[jnuprlicr)])éetrrs]eand expected that the workers will
10 [19] Survey Data Analysis follow the standard operating

developing COVID-19
epidemic in Poland

procedures (SOP), the company
will monitor, and the relevant
agencies will control and
evaluate the implementation of
OHS.
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Authors/

Data Collection

No Title Year Method Methodology Findings
Human factors that influence the
cause of work accidents in

Lessons learned from the construction companies are

11| impact of COVID-19 on the | [56] Questionnaire Zoho analytics faili identi P f
lobal construction industry ailing to | entlfy_unsa y

g conditions that exist before the
activity begins
The existence of uncoordinated
OHS planning, the absence of
special OHS officers in the field,
the management also does not

Delays and Financial . realize the importance of OHS,

. Literature .

Implications of COVID-19 . - there are no clear personnel in

12 S [57] Review Review and - -
for Contractors in Irrigation . handling OHS, and there is no
; data analysis : - .

Projects emphasis and strict sanctions on
the use of personal protective
equipment causing an increase in
the rate of work accidents in the
workplace. construction work.
Work environment factors that

The Impacts of Questionnaire :::]::Iiudeennctg }Eecg?lgffugrixork

Environmental Practice companies are the lack and

13| Characteristics on Its [58] PLS-SEM compan . .
R insufficiency of failures in the

Implementation in -

Construction Project management of construction
sites, procedures, and operational
design.

Impact of COVID-19 on Literature Ic;s((::llj( %igrl;?;;z?lnfﬁ(:a;:aﬁp

14 | health and safety in the [43] Review Review and i nsp occu ationa)ll safety and

construction sector data analysis gns, occup y
health signs.

. . The effect of OHS on

Construction safety during - .

- - construction workers is
pandemics: Learning from A systematic influenced by several factors
15 | the xinjia express hotel [59] Y STAMP y '
: - . approach namely knowledge of OHS and
collapse during covid-19 in -
. worker behavior and work

china . .
accidents in the workplace.
Pressure management and
accident prevention contribute

carty Impacts of e e

COVID-19 Pandemic on the 34 telephone . . '

16 - [28] : - SMEs to improve or improve the

United States interviews .

Construction Industry evalu_atlon of the concept of the
existing OHS program and OHS
in this project it is not
implemented.

The lack of understanding of the
relevant parties regarding the
importance of OHS and the
10 . limited company budget appear
17 .COVID 19 In the Workplace [60] inmg Mixed method | to be obstacles in the
in Indonesia interviews

implementation of OHS in the
Project so that the OHS
Management System does not
run optimally.
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Authors/ | Data Collection

No Title Year Method

Methodology Findings

Agencies are still not ready to
implement the COVID-19
o prevention and control program
- - a quantitative - -
A questionnaire in the workplace. The suggestion
research : :
survey of this research is to be able to
method ;
increase efforts to prevent and
control COVID-19 for all
employees and leaders.

Safety and health
management response to
18 | COVID-19 in the [61]
construction industry: A
perspective of fieldworkers

case

e analysis

constgliction e
safety@uiture
palicy design
const(utti@mdus(ry malaysia
S knowlledge
barrier
4 study

&

health mapagement

compliance
Si
W occupationai health
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occupaqggal safety

evidence health risk

perd@ption

@ pandemic .
covid

construgtion site

challenge

lesson

i I
S% VOSviewer —
2 20205 20210 2

Fig. 5 - Pemetaan article databased on

The picture above is a collection of research related to the title of the research on the influence
of the Covid-19 pandemic on occupational health and safety. The results of the Vos Viewer
analysis consist of 3 clusters. Within the scope of the study, occupational safety consists of 9
variables, namely compilation, OSH, health, health professionals, evidence, perceptions, health
risks, pandemics, and challenges. In the context of research, the safety group consists of 9
variables including lesson, construction site, occupation health, health management, health
management, study, knowledge, and construction project. In the context of research, the
construction industry cluster consists of 10 variables including policy, work, safety culture,
barriers, design, analysis, cases, construction, safety culture, and case studies.

In fact, pandemic conditions affect various sectors; the number of workers in the process of
working on construction projects slows down the progress of construction industry projects in
order to suppress the transmission of Covid 19. After efforts are made to minimize
occupational health and safety, the control process must still be carried out by making daily
reports. Based on the daily reports of the project, it can be evaluated and improved for
occupational health and safety management [62].

@ 828|V18.101




Seybeld

REPORT

B3N:A533-9200 DOI 10.17605/0SF.IO/FCY8X

4. RECOMMENDATION

The recommendations provided have been developed to reduce the impact of Covid-19 on the
construction industry. The construction sector as a labor-intensive sector is also an important
sector in economic growth and supports the growth of the country's gross domestic product.
Disturbances that occur in the construction sector are highly avoided by many countries
because they will accelerate the transformation of a state of stagnation into a state of total
depression. Therefore, there needs to be fundamental policies developed to help the
construction sector rise and overcome the pandemic period while maintaining the integrity of
the relationship between companies in this industry, customers, lenders, suppliers and end
users. The study found that even if the spread of the virus is contained in the short term, the
suffering of construction companies from this pandemic will continue over the coming months
until construction activities return to normal, both in terms of effects on project contracts and
disruptions in the supply chain.

5. CONCLUSIONS

This research was conducted to pioneer other similar research in the construction sector and
provide an overview of the importance of the impact of Covid-19 in the construction industry,
which has high costs and absorbs a large workforce. Through a similar case approach in
previous studies, researchers found that there was a similarity in the impact of Covid-19
between the strength of risk and environmental factors in their impact on construction projects.
Since no specific research was found on the impact of Covid-19 in the countries determined at
the beginning of this study, the researchers focused on government reports issued in this regard
and then compiled the most critical points that affect the impact of Covid-19 in the construction
industry for consideration. In order to reach the essence of the problem, a systematic literature
review is needed, and adapted in this research. The Scopus database constraint is the focus of
this research. In addition, to support the existing database, the researchers also used
government reports from the WHO due to the lack of similar research data. The most important
studies linking risk to the impact of Covid-19 on the construction industry are combined in the
data in a single table, and the results achieved by the researchers are compared. Therefore, the
impact of work safety practices that occurred during the pandemic include: maintaining
physical and social distance between workers, one worker doing one job, supervision using
innovative technology, and spraying disinfectant on work equipment after finishing work
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