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Abstract. A study was conducted to examine the level of risk in hospital building 

projects and identify strategies to minimize these risks in Palu City. The study used the 

descriptive method and involved 16 respondents who understood construction work 

risks well. Data analysis used the Severity Index (SI) method. The results revealed three 

high-risk factors: project design changes and data errors, work schedule planning that 

neglects the work site conditions, and errors in work supervision strategies. 

Additionally, 18 sub-factors were categorized as medium risk, and 19 were classified 

as high risk. These findings highlight the need for improved risk management in 

hospital building projects to ensure maximum performance and minimize potential 

problems. 
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1 Introduction 

Infrastructure development, especially buildings in Palu City, is ongoing to rebuild after 

the devastating earthquake of 2018. These buildings include housing, offices, schools, 

and hospitals. The purpose of this construction is to support economic growth, 

education, and trade in the community of Palu. However, the implementation of these 

buildings is affected by various risks, such as earthquakes, tsunamis, landslides, floods, 

and liquefaction. Therefore, it is essential to consider the natural characteristics of the 

Palu City area, which is traversed by active faults, when implementing these 

developments. The rehabilitation and renovation project of Tadulako University 

Teaching Hospital and Undata Hospital will also enter phase II of construction, and the 

risks affecting construction implementation need to be identified and mitigated. 

Research was conducted to address the above issues. 

1.1 Literature Review 

The Performance of Construction Projects 

[1] define performance as the degree of accomplishment. [2] states that performance is

the result of work that can be achieved by a group of people in an organization to achieve

goals. It can be concluded that the definition of construction project performance is a

construction work process that is carried out once and usually has a short period to 
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succeed with (1) work results by specifications, (2) fulfillment of cost and time, (3) 
fulfillment of planned resources, (4) fulfillment of K3 implementation standards, (5) 
fulfillment of the work site environment. 

1.2 Risk Management 

[3], [4], [5], [6], [7] describe risk management as determining, analyzing, and 
controlling risks in every company activity for higher effectiveness and efficiency. 
Meanwhile, [8], [9], [10] stated that risk management is a structured and systematic 
process of identifying, measuring, mapping, and developing alternative risk 
management, monitoring, and controlling risk management. It can be concluded that 
risk management is a process that starts with planning, organizing, implementing, and 
controlling risk management activities based on the resources available. 

1.3 Risk Factors that Affect Project Performance 

The opinion of [11] summarizes various types of risk factors by dividing them into 
seven variables of risk factors that affect time performance and quality performance 
on projects, namely: (a) Material factors, (b) Equipment factors, (c) Financial factors; 
(d) Environmental and community factors (e) Labor factors; (f) Planning factors; (g) 
Management factor. [12] The risk factors that affect the performance of building 
construction projects used in this study are factors (1) Management, (2) Finance, (3) 
Materials, (4) labor, (5) Equipment, (6) Methods, (7) Environment; (8) government 
and social policies. 

2 Materials and procedures 
2.1 Result Subject 

The research was conducted in Palu City, Central Sulawesi Province, on two hospital 
buildings under construction. The city is in a lowland area with an average height of 
+84 meters above sea level. The study used descriptive correlational research to gather 
information on the observed phenomena. [13] The population for this study included 
construction experts from contractors, supervisory consultants, and project owners 
involved in hospital construction work in Palu City. There were 16 respondents in total. 
The population refers to a group of objects or subjects with specific qualities and 
characteristics researchers set to study and draw conclusions [14]. 

2.2 Data Collection and Method of Analysis 

This study used primary and secondary data and Likert scales to collect data. Instrument 
testing involved using the SPPS program to ensure the validity and reliability of the 
research tools. The reliability testing results show that this questionnaire is reliable as a 
measuring tool. Validity was performed using a 5% significance level [14], [15].  
The probability-impact matrix and Severity Index (SI) methods assessed construction 
work risks.   

SI Formula: 𝑆𝐼 = 	 ∑
!
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Impact 
Probability 1 2 3 4 5 

1 1 2 3 4 5 
2 2 4 6 8 10 
3 3 6 9 12 15 
4 4 8 12 16 20 
5 5 10 15 20 25 

Low Medium High 
Fig.1. Probability and Impact Matrix 
Source [15] 

3 Result and Discussion 
3.1 Characteristics of Respondent 

The characteristics of respondents who filled out the questionnaire were as many as 16 
people, reviewed based on gender, age, experience, last education, and certificate. The 
results can be seen in Table 2. 

Table. 1.  Respondent Characteristics 
Description Amount % 

Gender Male 12 75 
Female 4 25 

Age of respondents 17 -30 years old 6 38 
31-50 years old 5 31 
> 50 years old 5 31 

Work Experience < 5 years 7 44 
6-10 years 1 6 
>10 years 8 50 

Education SMA/SMK 0 0 
S1 15 94 
S2 1 8 

Certificate Has 13 81 
Do not have 3 19 

3.2 Validity and Reliability Test 

The results of the validity test calculation with a significant level of 0.05 obtained the 
overall r count result, which is greater than the r table (0.4973), so all questions are 
valid. The reliability test obtained Cronbach's Alpha value for probability and risk 
impact is more significant than 0.7, indicating that all questions are reliable. 

3.3 Risk Probability and Impact Assessment 

The results of the validity test calculation meet the reliability test, which shows that all 
questions are reliable. Analysis using the Severity Index (SI) method can be seen in the 
table 2. 
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Table. 2. Severity Index (SI) Calculation Results 
No Question  Risk Probability Impacts 

SI (%) scale cat SI (%) scale cat 
Management 

1 Design changes in the 
project, occurrence of errors 
or incomplete data 

   64,063 Often 4 67,188 Large 4 

2 The discrepancy between 
the cost budget plan of the 
work with technical 
specifications and plan 
drawings 

54,688 
Medium 

3 65,625 Large 4 

3 The organizational structure 
of the project made by the 
contractor 

76,563 Often 4 46,875 Mediu
m 

3 

4 The contractor's planning in 
determining the work 
schedule includes a schedule 
of time, cost, materials, and 
tools per the field's work 
conditions. 

82,813 Often 4 70,313 Large 4 

5 The implementation of the 
plan for the supervision 
system of work in the field 

70,313 Often 4 64,063 Large 4 

Finance 
6 The project owner's delay in 

payment for work 
43,750 Medium 3 68,750 Large 4 

7 Increased payment of 
overtime wages from the 
workforce 

57,813 Medium 3 50,000 Mediu
m 

3 

8 The occurrence of cost-
estimating errors made by 
the contractor 

53,125 Medium 3 65,625 Large 4 

9 The implementation of 
project costs is not by the 
cash flow costs of the 
contractor 

50,000 Medium 3 71,875 Large 4 

10 Contractor's payment 
negligence towards sub-
contractors and labor in the 
field 

48,438 Medium 3 62,500 Mediu
m 

3 

Materials 
11 Material delivery delays 60,938 Medium 3 70,313 Large 4 

12 Discrepancies in material 
and material delivery 

26,563 Rarely 2 54,688 Mediu
m 

3 

13 There is a loss of materials 
in the market 

40,625 Rarely 3 64,063 Large 4 

14 The occurrence of damage 
to the material used 

29,688 Rarely 2 48,438 Mediu
m 

3 

15 The number of materials on 
hand does not match the 
requirements 

53,125 Medium 3 54,688 Mediu
m 

3 
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labor 
16 Discrepancy in the 

qualifications of the existing 
workforce at the project site 

48,438 Medium 3 54,688 Mediu
m 3 

17 The occurrence of labor 
shortages in the field 59,375 Medium 3 51,563 Mediu

m 3 

18 Undisciplined application of 
labor in using Personal 
Protection Equipment tools 

59,375 Medium 3 68,750 Large 4 

19 The occurrence of labor 
strikes in the field 17,188 Rarely 2 62,500 Mediu

m 3 

20 Implementation of an 
irrelevant worker overtime 
schedule 

17,188 Rarely 2 42,188 Mediu
m 3 

21 Difficulties in getting 
equipment to the project site 

9,375 Very 
rarely 

1 29,688 Low 2 

22 Equipment damage that is 
used in the field 40,625 Medium 3 51,563 Mediu

m 3 

23 Mismatch of equipment 
used in the execution of 
work 

23,438 Rarely 2 39,063 Mediu
m 3 

24 The equipment operators 
who work are not skilled 

10,938 Very 
rarely 

1 35,938 Low 2 

25 Lack of availability of safety 
equipment at the job site 

18,750 Rarely 2 35,938 Low 2 

Method 
26 Changes in the 

implementation of 
construction that has been 
completed, the work method 
applied is not by the job site 

20,313 Rarely 2 50,000 Mediu
m 

3 

27 The building construction 
process without paying 
attention to aspects of 
environmental sustainability 
/ environmentally friendly 
(green construction) 

6,250 Very 
rarely 

1 32,813 Low 2 

28 The implementation of K3 
methods in the field has not 
been maximized 

35,938 Rarely 2 46,875 Mediu
m 

3 

29 The application of new 
technology in construction 
work 

20,313 Rarely 2 42,188 Mediu
m 

3 

30 The work method applied is 
not supported by the 
appropriate equipment 

18,750 Rarely 2 42,188 Mediu
m 

3 

Environment 
31 Environmental conditions 

surrounding the work 
environment at the job site 

26,563 Rarely 2 43,750 Mediu
m 

3 

32 The condition of the weather 
when carrying out work 51,563 Medium 3 64,063 Large 4 

33 The road condition to the 
work site is not good 31,250 Rarely 2 31,250 Low 2 
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34 The condition of the security 
system in the project 31,250 Rarely 2 48,438 Mediu

m 3 

35 Work locations in former 
natural disaster areas 42,188 Medium 3 68,750 Large 4 

Regulations, Government and Social Policies 
36 Administrative procedures 

for licensing  
56,250 Medium 3 45,313 Mediu

m 
3 

37 The situation of market 
conditions on material prices 

56,250 Medium 3 68,750 Large 4 

38 Coordination between 
construction managers 
internally/externally  

46,875 Medium 3 53,125 Mediu
m 

3 

39 Communication problems 
with the community around 
the project 

20,313 Rarely 2 34,375 Low 2 

40 Delay in carrying out work 
inspection 21,875 Rarely 2 31,250 Low 2 

The results of the Severity Index (SI) method obtained a risk probability value of three 
risk variables on a 'very rare' scale, 15 risk variables on a 'rare' scale, 18 risk variables 
on a 'moderate' scale, and four risk variables on a 'frequent' scale. The risk impact value 
of eight variables on the 'low' scale, 19 on the 'medium' scale, and 13 on the 'large' scale. 
The highest value is 71.875. 

3.4 Risk Category Assessment 

The calculation of the risk level is further categorized into four levels: unacceptable, 
undesirable, acceptable, and negligible. The list of risk acceptance can be seen in Table 
3. 

Table. 3. Probability and Risk Impact, Risk Acceptance 
No Risk Variables Prob 

(P) 
I'm 
(I) 

Risk 
level 

Risk 
acceptance 

Management 
1 Design changes in the project, occurrence 

of errors or incomplete data 
4       4 16 high Unacceptable 

2 The discrepancy between the cost budget 
plan of the work with technical 
specifications and plan drawings 

3 4 12 medium Undesirable 

3 The organizational structure of the project 
made by the contractor 

4 3 12 medium Undesirable 

4 The contractor's planning in determining 
the work schedule includes a schedule of 
time, cost, materials, and tools made per 
the work conditions in the field. 

4 4 16 high Unacceptable 

5 The implementation of the plan for the 
supervision system of work in the field 

4 4 16 high Unacceptable 

Finance 
6 The project owner's delay in payment for 

work 
3 4 12 medium Undesirable 

7 Increased payment of overtime wages 
from the workforce 

3 3 9 medium Undesirable 
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8 The occurrence of cost-estimating errors 
made by the contractor 

3 4 12 medium Undesirable 

9 The implementation of project costs is not 
by the cash flow costs of the contractor 

3 4 12 medium Undesirable 

10 Contractor's payment negligence towards 
sub-contractors and labor in the field 

3 3 9 medium Undesirable 

Material 
11 Material delivery delays 3 4 12 medium Undesirable 
12 Discrepancies in material and material 

delivery 
2 3 6 low Undesirable 

13 There is a loss of materials in the market 3 4 12 medium Undesirable 
14 The occurrence of damage to the material 

used 
2 3 6 low Undesirable 

15 The number of materials on hand does 
not match the requirements 

3 3 9 medium Undesirable 

Labor 
16 Discrepancy in the qualifications of the 

existing workforce at the project site 
3 3 9 medium Undesirable 

17 The occurrence of labor shortages in the 
field 

3 4 12 medium Undesirable 

18 Undisciplined application of labor in 
using Personal Protection Equipment 
tools 

3 3 9 medium Undesirable 

19 The occurrence of labor strikes in the 
field 

2 3 6 low Undesirable 

20 Implementation of an irrelevant worker 
overtime schedule 

2 2 4 low Acceptable 

Equipment 
21 Difficulties in getting equipment to the 

project site 
1 2 2 low Negligible 

22 Equipment damage that is used in the 
field 

3 3 9 low Undesirable 

23 Mismatch of equipment used in the 
execution of work 

2 3 6 low Undesirable 

24 The equipment operators who work are 
not skilled 

1 2 2 low Negligible 

25 Lack of availability of safety equipment 
at the job site 

2 2 4 low Acceptable 

Method 
26 Changes in the implementation of 

construction that has been completed, the 
work method applied is not by the job site 

2 3 6 low Undesirable 

27 The building construction process without 
paying attention to aspects of 
environmental sustainability / 
environmentally friendly (green 
construction) 

1 2 2 low Negligible 

28 The implementation of K3 methods in the 
field has not been maximized 

2 3 6 low Undesirable 

29 The application of new technology in 
construction work 

2 3 6 low Undesirable 

30 The work method applied is not 
supported by the appropriate equipment 

2 3 6 low Undesirable 

Environment 
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31 Environmental conditions surrounding 
the work environment at the job site 

2 3 6 low Undesirable 

32 The condition of the weather when 
carrying out work 

3 4 12 medium Undesirable 

33 The road condition to the work site is not 
good. 

2 2 4 low Acceptable 

34 The condition of the security system in 
the project 

2 3 6 low Undesirable 

35 Work locations in former natural disaster 
areas 

3 4 12 medium Undesirable 

Regulations, Government and Social Policies 
36 Administrative procedures for licensing  3 3 9 medium Undesirable 
37 The situation of market conditions on 

material prices 3 4 12 medium Undesirable 

38 Coordination between construction 
managers internally/externally 3 3 9 medium Undesirable 

39 Communication problems with the 
community around the project 2 2 4 low Acceptable 

40 Delay in carrying out work inspection 2 2 4 low Acceptable 

3.5 Risk Response 

Based on research [16], several risk responses can be selected to prevent or reduce risks 
in construction projects. Table 3 shows three risk variables that have the potential to 
have a significant impact on the project and should be avoided or reduced. First, there 
is the risk of project design changes, errors, or incomplete data due to owner requests 
or planning inaccuracies to conditions on the ground. To mitigate this risk, relevant 
parties hold meetings to evaluate project data. Second, there is the risk of the resource 
schedule not matching the job site conditions, which may cause delays. The response to 
mitigate this risk involves improving the project's implementation and resource 
schedules. Third, there is the risk of a poor execution system due to the negligence of 
the person in charge of supervision. This risk can be mitigated by carrying out work by 
standard operating procedures. 

4 Conclusion 

The level of risk affecting the performance of hospital construction projects in Palu City 
has been identified. In the “Rehabilitation and Renovation of Tadulako University 
Teaching Hospital” project, three high risks were identified: design changes, 
inappropriate contractor planning, and misapplication of supervision strategies. Several 
sub-factors were at medium and high-risk levels. To address these risks, responses have 
been made, including meetings between the parties involved, evaluation of project data, 
submission of claims, and improvement of the project implementation schedule. In 
addition, it is also essential to select suitable material suppliers and make improvements 
in the supervision of construction work. These efforts are expected to minimize risks 
and improve the performance of the hospital construction project in Palu City. 
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Suggestions 
Suggestions given are related to the results of the study: (1) For Project Owners and 
Project Supervisors as a reference for carrying out building work dealing with various 
risk factors that occur; (2) For Project Implementers As a reference in overcoming 
various kinds of risks that occur in building work. 
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