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Abstract. Building Information Modeling (BIM) is an interesting study to 
be explored by technological developments. Especially with the Covid-19 
pandemic, construction actors are encouraged to work according to the 
applicable protocol. BIM as integrated tool for managing projects from the 
beginning to the end of the work. On one side the classic problems of 
construction projects are high costs, late time, and quality that is not 
according to specifications. The purpose of this study is to analyze the effect 
of the use of BIM in construction projects on time and cost. A case study 
was carried out on a construction project that had implemented BIM. The 
results showed the use of BIM could cut time by 50% faster and reduce costs 
by 52.36%. This time and cost-effectiveness are caused by the number of 
workers needed and the reduced duration so that it has an impact on fundin. 

1 Introduction 
Building Information Modeling (BIM) has been developed into a modern technology that 
helps work integration in the construction industry. Research on BIM mapping that results in 
the extent of knowledge about BIM and the potential integration of the BIM platform will be 
developed[1]. The development of BIM to green buildings has also been carried out with a 
series of studies that direct this research very interesting[2]. BIM has been developed into 
other studies such as construction supply chains[3, 4]. Besides, BIM has also been developed 
into integration with the Geographic Information System (GIS) to map geographic conditions 
in construction[5 – 7]. 

BIM's current challenge is how to reduce costs, improve quality, and speed up project 
time together. As it is known that one of the problems in construction projects is high costs 
and difficult to control. Research in Singapore obtained data from a random sample survey 
of cost surges that were valued at more than US$ 5 million[8]. BIM research has also been 
carried out in Malaysia to determine its effect on time and cost[9]. Indonesia as a developing 
country also has a similar problem in time efficiency and financing construction. So, time 
and cost reduction approach with BIM is one interesting way to be analyzed. 

The purpose of this study is to analyze the correlation between BIM expectations and the 
time-cost of construction projects. Delays are analyzed from the project life cycle caused by 
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unskilled workers, incorrect design, material delays, incorrect work, and 
miscommunication[10, 11]. Factors causing the construction cost overruns in Indonesia are 
material inflation costs, accurate quantity take-off, and experience of project type[12]. These 
cost overruns are affected by project delays. Construction project costs consist of direct and 
indirect costs[13]. Direct costs are costs that can be separated and recognized directly used 
to produce a unit of output, while indirect costs are joint costs or overhead costs for all units 
of output produced[14]. In some studies, the analysis is more on indirect costs to anticipate 
project management. 

2 Methodology 
This study identifies differences in the use of the conventional BIM method which is 
currently still used by Indonesian construction stakeholders. This study compares BIM with 
conventional methods using three methods: questionnaire, interview, and case study. 
Questionnaire method to find out the comparison between BIM and conventional methods in 
the company. Respondents were asked whether the BIM method provided benefits to the 
company. Besides, the question in-depth to find out the advantages and disadvantages of 
BIM. Interviews with respondents were used to find out the direct application of the BIM 
method in the field and a comparison of case studies used to determine the difference in the 
effect of construction costs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. The research framework analyzes the effect of BIM on time-costs 

Based on Figure 1, it can be illustrated that this research conducted a case study by 
comparing projects without and with BIM. There are seven aspects of time analysis starting 
from preparation to preparing tender documents[15]. While the aspects of cost analysis are 
the costs of expert workers, expert assistant workers, supporting workers[16]. The investment 
costs of software and tools for BIM are not included because this research focuses on worker 
costs.  

Analysis of the results of the questionnaire and interviews were carried out with 
quantitative and qualitative analysis. Quantitative analysis on aspects of time to calculate the 
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duration of work between conventional and using BIM. In the aspect of costs to calculate the 
cost needs of the two methods which are then compared to the percentage reduction. While 
qualitative analysis to explain the origin before the calculation and why the results of such a 
calculation[17]. 

3 Results and Discussion 
The advantage of BIM that can be seen in the questionnaire answers from respondents is that 
it makes it easier to reduce revisions to project planning because by using the BIM method 
errors in planning can be found at the beginning. This also helps avoid mistakes during 
implementation. BIM also facilitates coordination between contractors and sub-contractors, 
this is because coordination through BIM can be done using the BIM application connected 
via the internet where project stakeholders can access planning data and provide corrections 
if needed. BIM is also able to minimize the cost of mockups. 

However, it can also be seen that BIM's shortcomings are that they must have extra skills 
or be able to master multiple multi-disciplines so that the use of the BIM application becomes 
more maximal. BIM applications require high hardware specifications. BIM applications are 
also less able to work with the maximum quality for images that are quite detailed. The most 
influential thing about the lack of use of the BIM application in Indonesia is the large 
investment costs needed to purchase one BIM application license unit. 

3.1 Comparison of the cost of conventional and BIM methods in case studies 

In a life cycle project, the use of conventional methods takes longer than BIM. This is because 
the conventional method between design, structure, and mechanical, electrical, plumbing 
(MEP) cannot be done simultaneously. Whereas the BIM between design, structure, and 
MEP can be done together to speed up planning because there is no need to wait for either 
party to finish first. 

Table 1. The difference in project life cycle time in conventional and BIM methods 

Activity Duration (month) 
1 2 3 4 5 6 7 8 9 10 11 12 

Preparation             
            

Survey             
            

Architectural design             
            

Structure             
            

Mechanical, electrical, 
plumbing (MEP) 

            
            

Scheduling & budgeting             
            

Preparing tender 
documents 

            
            

time difference 
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Based on Table 1, it can be seen how long the planning time is between conventional 
methods and BIM. The time required for planning using BIM is 50% faster than planning 
using conventional methods. The most significant time reductions occur in architectural, 
structural, and MEP design activities. This is due to the use of BIM technology capable of 
accelerating these activities. BIM if done by skilled workers will succeed in ensuring accurate 
design and calculation. Similar research as conducted by Isaac, et al[18] on mapping the 
design of structures with BIM with a minimal interface that has many advantages in speed of 
performance. So if there is a correction, the system will change faster. This is different if the 
design and calculation by manual then the correction if there are errors, will take longer. 
Insignificant or equal duration changes in preparation, surveying, scheduling and budgeting 
activities, and preparing tender documents. 

3.2 Comparison of the cost of conventional and BIM methods in case studies 

Comparison of costs between conventional methods and BIM-based on the results of 
interviews with respondents about the needs of human resources to find out the comparison 
of labor costs required between conventional methods and BIM. The use of the BIM 
application in project planning can minimize the cost of expenditure. Cost calculation data 
regarding the years of worker's experience and time off work were obtained through 
interviews with respondents, while the unit price of wages was used as the unit price of work 
applicable in the project area. Following is a table regarding the comparison of personnel 
wage costs between conventional methods and BIM methods. 

Table 2. Costs of conventional methods workers 

No Position People Time 
(month) 

People 
time 

Unit price 
(in million 

IDR) 

Cost 
(in million 

IDR) 
(1) (2) (3) (4) (3)x(4) (5) (6) 
A Expert worker 
1 Team leader 1 12 12 24.250 291.000 
2 Geotechnical 

engineering 
1 2 2 16.750 33.500 

3 Surveyor 1 2 2 13.750 27.500 
4 Architect 1 8 8 16.750 134.000 
5 Cost estimator 1 1 1 13.750 13.750 
6 Structure 1 4 4 16.750 67.000  
7 MEP 1 4 4 16.750 67.000  
B Assistant expert workers 
1 Assistant surveyor 1 2 2 2.523 5.046 
2 Architect expert 

assistant 
2 8 16 2.523 40.368 

3 MEP expert 
assistant 

2 4 8 2.523 20.184 

C Supporting workers 
1 Administration 1 12 12 1.500 18.000 
2 Drafter 2 11 22 1.500 33.000 

Total cost 750.348 
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Table 3. Costs of BIM methods workers 

No Position People Time 
(month) 

People 
time 

Unit price 
(in million 

IDR) 

Cost 
(in million 

IDR) 
(1) (2) (3) (4) (3)x(4) (5) (6) 
A Expert worker 
1 BIM experts 1 6 6 24.250 145.500 
2 Geotechnical 

engineering 
1 2 2 16.750 33.500 

3 Surveyor 1 2 2 13.750 27.500 
4 Cost estimator 1 1 1 13.750 13.750 
5 Structure 1 3 3 16.750 50.250  
6 MEP 1 3 3 16.750 50.250  
B Assistant expert workers 
1 Assistant surveyor 1 2 2 2.523 5.046 
2 Architect expert 

assistant 
1 3 3 2.523 7.569 

3 MEP expert assistant 1 3 3 2.523 7.569 
C Supporting workers 
1 Administration 1 6 6 1.500 9.000 
2 Drafter 1 5 5 1.500 7.500 

Total cost 357.434 

The difference in cost between the use of conventional applications with BIM in project 
planning, where the use of BIM applications compared to the use of conventional applications 
in planning can reduce costs by 52.36%. This figure is obtained from a comparison between 
the difference between the amount of BIM and conventional costs and the total cost when 
using conventional methods. The big difference in cost between BIM and conventional 
applications is because of several experts and time. The number of experts required in the 
use of BIM is less than the conventional application user expertise. The time required 
between planning using BIM is only 6 months, while planning using conventional 
applications takes 12 months, so the costs incurred by conventional application users are 
greater because it requires more planning time. As a note, the cost calculation in this study 
does not include investment in BIM software. This is because there will be differences in 
variables between the two methods. BIM software investment in construction projects is a 
large capital but will also have a major impact on the effectiveness and efficiency of project 
performance[19]. 

3.3 The advantages and disadvantages of BIM 

Based on questionnaires and case study interviews can be obtained the advantages and 
disadvantages of BIM application. The advantages of BIM are software integration, collision 
detection design, faster processing, saving resources, and costs. In projects that use 
conventional applications usually use a lot of software such as for the analysis of the strength 
of the structure, software for design and drawing, software for calculating volumes, and 
scheduling. However, by using BIM software, all these needs can be accommodated in one 
software that can be done by one person only because of the integration of some other 
software that is needed. The design collision occurs because of a mismatch between the 
architect's design, the structure, and the MEP, in BIM it can be avoided by crash detection 
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from the BIM software[20]. It also reduces design revisions and errors that occur when 
construction starts. 

While the lack of BIM is the high price of a license. A large hardware specification is 
required so that the application with the BIM concept works well it requires a minimum of 
16GB RAM, and a minimum NVIDIA Quadro Series graphics card or the like. BIM is less 
able to detail images with a fairly small scale optimally. Therefore, depictions with a scale 
below 1:20 still require images using AutoCAD 

4 Conclusions 
The challenge to reduce the time and cost of construction projects will always occur 
throughout the project. Integrated management is needed in answering these challenges. 
Utilization of Building Information Modeling (BIM) is expected to be a solutive answer. The 
results of research with a case study in a construction project stated that the use of BIM can 
reduce work time by up to 50%. While costs can be reduced by 52.36%. A good result when 
compared with conventional methods. The main factor of the large time-cost reduction 
caused by the use of BIM technology is accelerating the design process and structure 
calculation. Besides, the number of workers' needs is also less because skilled workers can 
work more optimally with BIM software. This study also analyzed the advantages and 
disadvantages of BIM which can be used as literature for construction projects especially in 
Indonesia. 

This research is still limited to time in general in the project life cycle so that it can be 
developed into detailed design work or structural calculations for example. Besides, more 
case studies can also be developed to find out the characteristics of the type of construction 
work, because this research is still focused on buildings. 
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