
Risk Modeling Analysis of A Building Project and Its 
Impacts on Urban Labor Accidents in Surabaya 

 

Mokhammad Handy Budi Arto,Muhammad Ikhsan Setiawan, 
Adi Prawito, Ronny Durrotun Nasihien and Sri Wiwoho Mudjanarko 

Department of Civil Engineering, Narotama University, Indonesia 
Corresponding author : ikhsan.setiawan@narotama.ac.id 

 
Mohd Irwan Juki 

Faculty of Civil Engineering And Building Environment 
UTHM, Parit Raja, Malaysia 

 
ABSTRACT 

 
 Apartment development projects in Surabaya must be under their use and meet the requirements of 
safety, health, comfort, convenience, and efficient use of resources. It will not work well if its position as a source of 
energy for the community does not function actively, with excellent capabilities. One of the reasons for the success 
of the architectural development blueprint is the ability of its workforce. By implementing occupational safety and 
health programs on construction projects, workers will feel safer while improving their abilities. Researchers 
interviewed, monitored, and distributed questionnaires to 52 apartment construction project workers to obtain test 
information. The elasticity measured is the variable of work safety (X1), occupational health (X2), and work 
productivity (Y). The analysis uses several methods, namely experimental research instruments (validity and 
reliability), classical assumptions, multiple linear regression analysis, experimental f, and t. Here, the impact of the 
implementation of the occupational safety and health program on the work productivity of PT. Tata Bumi Raya in 
the Surabaya apartment development project has reached 90%. The results of the calculation of R squared, which are 
processed with SPSS 22, is 0.898. So, the X1 variable of health and safety X2 influences the Y variable of work 
productivity. 
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1. Introduction 
 

This report on the Indonesian Innovation Talent Program for the 2021 fiscal year is part of the MBKM 
(Merdeka Learn Independent Campus) course. Research / Final project according to the Chancellor's Decree 
number 19/NR-R/03/VIII/2020 dated 17 August 2021, related to the implementation of the University MBKM 
Curriculum. Narotama, and in order to support the implementation of the Regulation of the Minister of 
Education and Culture number 3 of 2020 concerning National Higher Education Standards, especially Article 
14 paragraphs 6 and 7, Learning Forms in the form of Research, design or development must be added as a 
form of Learning for the master program, is a student activity under the guidance of Lecturers in the context of 
developing attitudes, knowledge, skills, authentic experiences, as well as improving the welfare of the 
community and the competitiveness of the nation. This report on the Indonesian Innovation Talent Program 
for the 2021 fiscal year is also part of the implementation of the Decree of the Minister of Education and 
Culture Number 754/P/2020 concerning Main Performance Indicators of State Universities and Higher 
Education Service Institutions within the Ministry of Education and Culture in 2020, related to indicator 
number ( 2) Off-campus students, off-campus experiences, research/research, academic research activities, 
both science and social humanities conducted under the supervision of Lecturers/Researchers. The Advisory 
Lecturer involved in the Indonesian Innovation Talent Program for the 2021 fiscal year, is the Chair of the 
Narotama University MBKM Task Force, based on the Rector's Decree number 10/NR-R/03/IV/2021. 
The title of MBKM Research / Final project submitted in the Indonesian Innovation Talent Program Report for 
the 2021 fiscal year is "Analysis of Risk Modeling" of building construction projects and their impact on 
urban workforce accidents in Surabaya. This research is oriented towards solving community problems, 
especially risk modeling to minimize accidents urban workforce. 

 
 
 
 
 
 
 
 
 

                   Figure 1. High Risk Construction Workers 

. 
The objectives of the Research MBKM activity / Final project submitted in the Indonesian Innovation Talent 
Program Report for the 2021 fiscal year are:  
[1] Conducted “Risk Modeling Analysis” of Building Construction Projects and their Impact on   Workforce 

Accidents in the Special Urban Area of Surabaya  
[2]  Publication of the article “Analysis of Risk Modeling of Building Construction Projects and Its Impact 

on workplace accidents in urban Surabaya” in the international proceedings indexed as the first author or 
as the corresponding author 
 

The benefits of implementing the MBKM Research / Final Project proposed in the Indonesian Innovation 
Talent Program Report for the 2021 fiscal year are:  
[1] Completion of MBKM Research / Student's Final Project entitled "Analysis of Risk Modeling" of 

building construction projects and their impact on labor accidents in urban Surabaya  
[2] Availability of the publication of “Analysis of Risk Modeling” of building construction projects and their 

impact on labor accidents in urban Surabaya” in international proceedings indexed as first author or as 
corresponding author 
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2. Methodology 

 
In pursuing and coming up with a result, the study followed a framework that is shown in Figure 1 which 
provided this paper a structure and a guideline to come up and to have a clear idea on how the output design 
was constructed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.1 Data Colletion 
 
Researchers have conducted a review of related literature, direct observations, surveys, interviews and the 
research sample was 52 people, the researchers distributed questionnaires to 52 workers to find out the results 
of how much influence occupational safety and health had on labor productivity, after collecting the data the 
researchers would process the data. it uses SPSS 26 . program 
 

2.2 Data Analiysis 
 
In this research, the independent variable (X) and the dependent variable (Y) are used to be presented, so that 
they are easy to understand and can be used as guides in research. There are also operational variables of this 
research which are as follows: Occupational Safety (X1), Occupational Health (X2) & Labor Productivity (Y) 

 
Respondents in this research are the activities of PT. Tata Bumi Raya in the blueprint for the construction of 

an apartment building of 52 people met by the author during the research. There are characteristics of 
respondents who are included in the research, namely, based on gender, age, and years of service. 

 
 

[1] Gender 
 

Gender Number Of Respondents Percentage 

Male 52 100% 

Female 0 0% 

Total 52 100% 
 
 
 

Input 

• field observation 
• Job Interview 
• Questionnaire 

distribution 
 

Process 
 

Analyst Test with SPSS 26 . 
program 

• Instrumen Test ( Validation & 
Reability ) 

• class assumption test 
• Multiple Linear Regression 
• Test T, Test F & Ditermination 

Output 

• Great influence of Safety 
and Health Factors on 
Productivity 
• Safety 30 % 
• Heatlhy 60 % 
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From the table above based on gender, respondents consist of 52 people or 100% of the workers are male 
and 0 people or 0% are female workers. 

 
 

[2] Age 
 
 
 
 
 
 
 
 
 
 
 
 

From the table above based on age, respondents aged between 25-29 years are the most, consisting of 17 
people or 34% and respondents who are at least 35 years old and above, which consist of 9 people or 
16%. 

 
 

[3] Years Of Service 
 
 
 

 
 
 
 
 
 
 
 
 
 

From the table above based on years of service, the most dominant respondents are 26 people with 6-10 
years of service or 48%, followed by 10 people with less than 5 years of service or 20%, then 9 people 
with 11-15 years of service. years or 18%, and 7 people with years of service above 16-20 years or 14%. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Age Number Of Respondents Percentage 

19-24 Years Old 12 22% 

25-29 Years Old 17 34% 

30-34 Years Old 14 28% 

> 35 Years Old 9 16% 

Total 52 100% 

Years Of Service Number Of Respondents Percentage 

< 5 Years 10 20% 

6-10 Years 26 48% 

11-15 Years 9 18% 

16-20 Years 7 14% 

Total 52 100% 
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3. Result And Discussion 
 

3.1  Result of Variable Data 
 

This research was conducted on an apartment construction project with 52 respondents consisting of 
contractors, sub-contractors, and field workers. 

 
 
1. Work Safety ( X1 ) 

 

No Respondent 
Work Safety ( X1 ) 

x1.1 x1.2 x1.3 x1.4 x1.5 x1.6 x1.7 x1.8 x1.9 x1.10 Total x1 

1 Respondent 1 5 5 4 4 5 5 5 5 5 5 48 
2 Respondent 2 5 4 5 4 5 4 4 4 2 5 42 
3 Respondent 3 5 4 4 4 4 4 5 4 4 5 43 
4 Respondent 4 5 4 4 4 4 4 5 4 4 4 42 
5 Respondent 5 4 4 4 4 4 5 5 4 5 5 44 
6 Respondent 6 5 4 4 5 4 5 4 5 4 5 45 
7 Respondent 7 5 5 4 4 5 4 5 4 3 4 43 
8 Respondent 8 5 5 5 4 5 5 5 4 5 5 48 
9 Respondent 9 5 4 5 4 5 5 5 4 5 4 46 

10 Respondent 10 5 5 5 4 5 5 4 4 4 4 45 
11 Respondent 11 4 4 4 4 4 4 4 3 4 5 40 
12 Respondent 12 5 4 5 5 4 4 4 4 4 5 44 
13 Respondent 13 5 4 5 4 4 5 5 4 5 4 45 
14 Respondent 14 4 5 4 4 4 5 5 4 5 5 45 
15 Respondent 15 4 5 4 4 4 4 4 4 4 4 41 
16 Respondent 16 5 4 4 5 4 5 5 4 5 5 46 
17 Respondent 17 5 4 4 4 4 5 5 4 5 5 45 
18 Respondent 18 5 4 4 4 4 4 5 4 4 5 43 
19 Respondent 19 5 4 4 4 5 4 4 4 4 4 42 
20 Respondent 20 5 4 5 4 4 5 5 4 4 4 44 
21 Respondent 21 5 4 4 4 4 4 4 4 4 5 42 
22 Respondent 22 5 4 4 4 4 4 4 4 4 4 41 
23 Respondent 23 4 4 4 4 4 5 4 4 4 5 42 
24 Respondent 24 4 4 4 4 4 5 4 4 4 5 42 
25 Respondent 25 4 4 4 4 4 5 5 4 5 5 44 
26 Respondent 26 4 5 4 4 5 5 5 4 4 4 44 
27 Respondent 27 4 4 4 4 4 5 5 4 4 5 43 
28 Respondent 28 5 5 5 4 4 4 4 4 4 5 44 
29 Respondent 29 5 4 4 4 4 5 5 4 5 4 44 
30 Respondent 30 4 4 5 4 4 5 5 4 5 5 45 
31 Respondent 31 5 4 4 4 4 5 4 4 4 5 43 
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32 Respondent 32 5 4 5 4 5 5 5 4 4 5 46 
33 Respondent 33 4 4 4 4 5 5 5 4 5 4 44 
34 Respondent 34 5 4 5 4 5 5 4 4 5 5 46 
35 Respondent 35 5 4 4 4 4 5 4 4 5 5 44 
36 Respondent 36 4 4 4 4 5 5 4 4 4 5 43 
37 Respondent 37 5 4 5 4 4 4 4 4 4 5 43 
38 Respondent 38 5 5 4 4 5 4 4 4 4 5 44 
39 Respondent 39 4 4 4 4 4 4 5 4 4 5 42 
40 Respondent 40 5 4 4 4 5 5 5 4 4 4 44 
41 Respondent 41 5 4 4 4 4 4 5 4 4 5 43 
42 Respondent 42 5 4 5 4 5 5 5 4 4 4 45 
43 Respondent 43 4 4 4 4 4 5 5 4 5 5 44 
44 Respondent 44 5 4 4 4 4 5 5 4 4 5 44 
45 Respondent 45 4 4 4 4 5 5 4 4 4 4 42 
46 Respondent 46 5 5 4 4 4 5 4 4 4 4 43 
47 Respondent 47 4 4 4 4 4 5 5 4 4 4 42 
48 Respondent 48 5 4 5 4 4 3 3 3 5 5 41 
49 Respondent 49 5 4 4 4 4 4 5 4 5 5 44 
50 Respondent 50 5 4 4 4 4 5 5 4 4 5 44 
51 Respondent 51 4 3 4 3 4 3 4 3 4 3 35 
52 Respondent 52 4 3 4 3 4 3 4 4 4 3 36 

 
 

 
2. Work Healthy ( X2 ) 

 

No Respondent 
Work Healthy ( X2 ) 

x2.1 x2.2 x2.3 x2.4 x2.5 x2.6 x2.7 x2.8 x2.9 x2.10 Total x2 

1 Respondent 1 5 5 4 4 5 5 5 5 5 5 48 
2 Respondent 2 5 4 4 5 4 4 5 3 4 4 42 
3 Respondent 3 5 4 4 4 3 5 5 3 4 4 41 
4 Respondent 4 4 5 4 5 4 5 5 4 4 4 44 
5 Respondent 5 4 4 4 4 3 4 5 4 4 4 40 
6 Respondent 6 5 4 4 5 4 5 5 4 4 4 44 
7 Respondent 7 5 4 4 4 5 4 5 3 4 4 42 
8 Respondent 8 4 4 4 5 4 5 5 4 5 5 45 
9 Respondent 9 5 5 4 5 4 5 4 4 5 4 45 
10 Respondent 10 5 5 5 4 4 4 4 4 4 4 44 
11 Respondent 11 4 4 4 4 5 4 4 4 4 4 41 
12 Respondent 12 4 4 4 4 3 4 4 3 4 4 38 
13 Respondent 13 5 4 5 4 4 5 4 4 4 4 43 
14 Respondent 14 4 4 4 4 4 4 4 4 5 4 41 
15 Respondent 15 4 5 4 5 4 4 4 4 5 4 43 
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16 Respondent 16 5 4 4 4 4 4 5 3 4 4 40 
17 Respondent 17 4 4 4 4 3 4 4 4 4 4 39 
18 Respondent 18 4 4 4 4 4 4 4 4 5 4 41 
19 Respondent 19 5 4 4 5 4 4 5 3 4 3 40 
20 Respondent 20 5 4 4 4 4 4 4 3 4 4 40 
21 Respondent 21 5 4 4 5 4 4 4 4 4 4 42 
22 Respondent 22 4 4 4 4 4 4 4 4 5 4 41 
23 Respondent 23 4 4 3 4 5 4 4 4 4 4 40 
24 Respondent 24 4 4 4 4 3 4 4 4 5 4 40 
25 Respondent 25 4 4 4 4 4 5 5 4 4 4 42 
26 Respondent 26 4 4 4 3 4 4 4 4 5 4 40 
27 Respondent 27 4 4 4 3 4 4 4 4 4 4 39 
28 Respondent 28 4 4 4 4 4 4 4 3 5 4 40 
29 Respondent 29 4 5 4 4 4 4 4 4 5 4 42 
30 Respondent 30 4 4 5 3 4 5 5 5 5 5 45 
31 Respondent 31 5 4 4 4 4 5 5 4 5 5 45 
32 Respondent 32 4 4 5 3 4 5 5 4 5 4 43 
33 Respondent 33 5 4 4 4 4 5 5 4 5 5 45 
34 Respondent 34 5 4 4 3 3 5 4 4 4 4 40 
35 Respondent 35 4 4 4 4 3 5 4 4 4 4 40 
36 Respondent 36 4 4 4 4 4 5 4 4 4 5 42 
37 Respondent 37 4 4 4 4 4 4 4 3 5 3 39 
38 Respondent 38 4 4 5 4 4 4 4 4 4 5 42 
39 Respondent 39 5 5 4 4 4 4 4 3 5 4 42 
40 Respondent 40 5 4 4 4 4 5 4 3 4 4 41 
41 Respondent 41 5 4 4 3 4 4 4 4 5 5 42 
42 Respondent 42 4 5 4 4 4 5 5 4 4 4 43 
43 Respondent 43 4 4 4 3 4 5 4 4 5 5 42 
44 Respondent 44 4 4 4 4 4 5 4 4 4 4 41 
45 Respondent 45 4 4 4 4 4 5 5 3 5 4 42 
46 Respondent 46 4 4 4 4 4 5 4 3 4 4 40 
47 Respondent 47 4 4 4 3 4 4 4 4 4 4 39 
48 Respondent 48 5 4 4 4 4 5 5 4 5 5 45 
49 Respondent 49 5 5 5 4 5 4 4 4 4 4 44 
50 Respondent 50 5 4 4 3 3 4 5 3 4 4 40 
51 Respondent 51 4 3 4 3 4 3 4 3 4 3 40 
52 Respondent 52 4 3 4 3 4 3 4 3 4 3 40 

 
 
 
 

3. Work Productivity ( Y ) 
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No Respondent 
Work Productivity  ( Y ) 

Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Total Y 

1 Respondent 1 5 5 4 4 5 5 5 5 5 5 48 
2 Respondent 2 5 4 4 5 4 4 5 3 4 4 42 
3 Respondent 3 5 4 4 4 3 5 5 3 4 4 41 
4 Respondent 4 4 5 4 5 4 5 5 4 4 4 44 
5 Respondent 5 4 4 4 4 3 4 5 4 4 4 40 
6 Respondent 6 5 4 4 5 4 5 5 4 4 4 44 
7 Respondent 7 5 4 4 4 5 4 5 3 4 4 42 
8 Respondent 8 4 4 4 5 4 5 5 4 5 5 45 
9 Respondent 9 5 5 4 5 4 5 4 4 5 4 45 

10 Respondent 10 5 5 5 4 4 4 4 4 4 4 43 
11 Respondent 11 4 4 4 4 5 4 4 4 4 4 41 
12 Respondent 12 4 4 4 4 3 4 4 3 4 4 38 
13 Respondent 13 5 4 5 4 4 5 4 4 4 4 43 
14 Respondent 14 4 4 4 4 4 4 4 4 5 4 41 
15 Respondent 15 4 5 4 5 4 4 4 4 5 4 43 
16 Respondent 16 5 4 4 4 4 4 5 3 4 4 41 
17 Respondent 17 4 4 4 4 3 4 4 4 4 4 39 
18 Respondent 18 4 4 4 4 4 4 4 4 5 4 41 
19 Respondent 19 5 4 4 5 4 4 5 3 4 3 41 
20 Respondent 20 5 4 4 4 4 4 4 3 4 4 40 
21 Respondent 21 5 4 4 5 4 4 4 4 4 4 42 
22 Respondent 22 4 4 4 4 4 4 4 4 5 4 41 
23 Respondent 23 4 4 3 4 5 4 4 4 4 4 40 
24 Respondent 24 4 4 4 4 3 4 4 4 5 4 40 
25 Respondent 25 4 4 4 4 4 5 5 4 4 4 42 
26 Respondent 26 4 4 4 3 4 4 4 4 5 4 40 
27 Respondent 27 4 4 4 3 4 4 4 4 4 4 39 
28 Respondent 28 4 4 4 4 4 4 4 3 5 4 40 
29 Respondent 29 4 5 4 4 4 4 4 4 5 4 42 
30 Respondent 30 4 4 5 3 4 5 5 5 5 5 45 
31 Respondent 31 5 4 4 4 4 5 5 4 5 5 45 
32 Respondent 32 4 4 5 3 4 5 5 4 5 4 43 
33 Respondent 33 5 4 4 4 4 5 5 4 5 5 45 
34 Respondent 34 5 4 4 3 3 5 4 4 4 4 40 
35 Respondent 35 4 4 4 4 3 5 4 4 4 4 40 
36 Respondent 36 4 4 4 4 4 5 4 4 4 5 42 
37 Respondent 37 4 4 4 4 4 4 4 3 5 3 39 
38 Respondent 38 4 4 5 4 4 4 4 4 4 5 42 
39 Respondent 39 5 5 4 4 4 4 4 3 5 4 42 
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40 Respondent 40 5 4 4 4 4 5 4 3 4 4 41 
41 Respondent 41 5 4 4 3 4 4 4 4 5 5 42 
42 Respondent 42 4 5 4 4 4 5 5 4 4 4 43 
43 Respondent 43 4 4 4 3 4 5 4 4 5 5 42 
44 Respondent 44 4 4 4 4 4 5 4 4 4 4 41 
45 Respondent 45 4 4 4 4 4 5 5 3 5 4 42 
46 Respondent 46 4 4 4 4 4 5 4 3 4 4 40 
47 Respondent 47 4 4 4 3 4 4 4 4 4 4 39 
48 Respondent 48 5 4 4 4 4 5 5 4 5 5 45 
49 Respondent 49 5 5 5 4 5 4 4 4 4 4 44 
50 Respondent 50 5 4 4 3 3 4 5 3 4 4 39 
51 Respondent 51 4 3 4 3 4 3 4 3 4 3 35 
52 Respondent 52 4 3 4 3 4 3 4 3 4 3 35 

 
 

 
3.2 Result Of Statistical Analyses 

 
1. Validation 

 
No Indicator r Count r Tabel Descripsion 

1 

Work Safety       
X1.1 0,441 0,273 Valid 
X1.2 0,524 0,273 Valid 
X1.3 0,405 0,273 Valid 
X1.4 0,574 0,273 Valid 
X1.5 0,353 0,273 Valid 
X1.6 0,674 0,273 Valid 
X1.7 0,442 0,273 Valid 
X1.8 0,708 0,273 Valid 
X1.9 0,515 0,273 Valid 
X1.10 0,527 0,273 Valid 

2 

Work healthy       
X2.1 0,363 0,273 Valid 
X2.2 0,621 0,273 Valid 
X2.3 0,302 0,273 Valid 
X2.4 0,422 0,273 Valid 
X2.5 0,359 0,273 Valid 
X2.6 0,651 0,273 Valid 
X2.7 0,498 0,273 Valid 
X2.8 0,575 0,273 Valid 
X2.9 0,395 0,273 Valid 
X2.10 0,673 0,273 Valid 
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3 

Work Productivity       
Y1 0,276 0,273 Valid 
Y2 0,373 0,273 Valid 
Y3 0,345 0,273 Valid 
Y4 0,372 0,273 Valid 
Y5 0,296 0,273 Valid 
Y6 0,682 0,273 Valid 
Y7 0,389 0,273 Valid 
Y8 0,598 0,273 Valid 
Y9 0,276 0,273 Valid 
Y10 0,384 0,273 Valid 

 
 

 
The table above shows that all question items used to measure each bail variable, independent and 
dependent variables can be said to be valid. It can be seen from the comparison of r arithmetic greater 
than r table (0.273) which indicates that all question items are valid. 

 
 

 
 
 
 
 
 
 
 
 
 

 
2. Reliability 
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120

Valid No Valid
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Variabel Koefisien conrobach alpha Koefisien alpha Descripsion 

Work Safety 0,672 0,6 Reliabel 

Work Healthy 0,642 0,6 Reliabel 

Work Productivity 0,631 0,6 Reliabel 
 

 
The results of the reliability experiment prove that all variables have a Cronbach Alpha coefficient that is 
greater than 0.60. As a result, it can be concluded that the question items from the questionnaire are 
reliable, which means that the questionnaire used in this research is a professional questionnaire. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Ditermination 
 

Model Summaryb 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .948a 0,898 0,894 0,677 
a. Predictors: (Constant), x2, x1         

b. Dependent Variable: y         

 
 
From the results of the calculations in the table, it can be seen that the coefficient of determination (R 
Square) obtained is 0.898. This shows that the independent variables, namely occupational safety and 
health, affect work productivity by 90%, while the remaining 0.10 or 10% is influenced by other variables 
not examined in this study. 
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No Reliability
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3.3 documentation of safety and health directives to workers 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        Figure 1. Danger always lurks us                                    Figure 2. Crane Operation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       Figure 3. Fall Danger             Figure 4. Location Cleanliness 
 
 

90

10

Factors Influence Work Productivity

Work Healthy & Work
Safety
Other factors

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 3832



4. Conclusion  
 

 
1.   The impact of the application of occupational safety and health programs on the work productivity of 

PT. Tata Bumi Raya in the Surabaya City Apartment construction project is already 90%. The result 
of the calculation of R squared processed with SPSS 26 is 0.898. 

2.   Work safety (X1) and occupational health (X2) variables provide positive results. As a result, the 
company's program implementation is positive. 

3.   There is an important influence between occupational safety, health programs, and productivity. 
From the calculation results, we can see F of 216.492 with a significance number (sig) of 0.00 < 
0.05, and F arithmetic > F table (216.492 > 3, 18). So, Ho is rejected, which means the work safety 
(X1) and occupational health (X2) programs together have an important participation in labor 
productivity (Y). 
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