
Page: 1   

RESEARCH PAPER 
 

*Author for Correspondence: feng_songshan@163.com 

  
 
 

The Application and Value Assessment of Bim Technology in the Full 
Lifecycle Management of Construction Project 

 
Songshan Feng1*and Shuang Qi2 

 
1,2Department of Construction Economics and Management, Shandong Urban Construction Vocational College, Jinan, 

Shandong, 250103, China 
feng_songshan@163.com1* and 2019js0523@sduc.edu.cn2  

 
Received: 16th Dec, 2025; Revised: 8th Feb 2026; Accepted: 12th Feb, 2026; Available Online:  28th Feb, 2026 

 
 
ABSTRACT 
This research investigates the application and value assessment of Building Information Modeling (BIM) technology in 
the full lifecycle management of construction projects. The study quantitatively evaluates BIM’s impact on project cost, 
time, and quality across residential, commercial, industrial, and mixed-use sectors. Findings reveal significant cost 
reductions, with residential projects achieving a 9.6% decrease, commercial projects 12%, and industrial projects 
16.67%. BIM also led to substantial time savings, reducing project durations by 12.5% for residential, 13.33% for 
commercial, and 16.67% for industrial projects. Quality improvements were observed with error rates decreasing by 
33.33% in residential, 40% in commercial, and 35.71% in industrial projects. Despite these benefits, challenges such as 
high initial investment costs (42%), lack of skilled professionals (33%), and integration issues (25%) were identified. The 
study underscores the importance of overcoming these barriers through training and investment to fully harness BIM’s 
potential in enhancing construction project management. 
Keywords: Building Information Modeling (BIM), construction project lifecycle, cost reduction, time savings, quality 
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INTRODUCTION 
Building information modeling (BIM) is a tool that is 
gaining momentum in the construction sector as a tool of 
improvement in the life cycles management of projects. 
BIM allows its digital representation, which makes the 
collaboration more efficient, resources optimization, and 
accurate decision making during all stages of design till 
operations. The role of BIM in the management of 
constructions can be seen in terms of better data 
interoperability, workflow optimality, and real-time data 
insight, thereby, resolving the shortcomings of the 
conventional approach [1][3]. The combination with 
Geographic Information System (GIS) and other digital 
technologies has transformed the way projects are planned 
and delivered, giving them a smooth flow of data and 
actionable intelligence over the entire construction 
lifecycle [4][5]. 

Within the framework of full lifecycle management 
(FLM), the BIM has proved very promising with regard to 
changing the traditional practice of continuous data 
integration and real-time monitoring of project 
performance. BIM promotes cost control, schedule 
effectiveness, and quality control on project construction 
through automated processes and data-driven decisions. It 
is involved in the pre-construction stage but also in the 

post-project operation, and every stage is optimized with 
concrete and accurate data. Since BIM is continually 
expanding, the extension of this technology to new modern 
technologies like Artificial Intelligence (AI), Internet of 
Things (IoT), and Digital Twin systems, increases the 
granularity and predictability of the management of a 
construction project [6][7]. Specifically, the contribution 
of BIM to optimizing resource wastage and enhancing the 
sustainability indices is important in dealing with the 
environmental cost of construction projects [8][9]. 

BIM technology has a number of challenges such as 
resistance to change, training and high initial investment 
that must be overcome to fully adopt the BIM. The barriers 
have not slowed the use of BIM, as there has been a 
correlation of substantial impacts on project performance, 
especially in a large-scale construction project. These will 
be in the form of reduced project overruns, enhanced 
schedule alignment, and quality control in the construction 
process. In addition, there has been an effect of BIM on the 
lifecycle cost management (LCC) in terms of reducing the 
maintenance cost in the long run and extending the life of 
buildings. An examination of BIM programs in different 
industries has revealed that coordination among 
stakeholders is improved with the use of BIM, chances of 
rework is minimized, and a collaborative atmosphere is 
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created among the contractors, architects, and clients 
[10][11][12]. 

In addition to that, with the ongoing digital transformation 
of the construction industry, the value proposition of BIM 
should be considered in a rather quantitative fashion. The 
effectiveness of BIM can be discussed only in terms of the 
strong method of data collection and analysis that aims at 
the saving of costs, time, and quality improvements. The 
BIM integration with the data analytics tools would give 
an opportunity to evaluate the effect of BIM more 
precisely, and the construction managers would predict the 
outcomes in more precise ways. The study provides an 
evaluation of BIM technology and its value based on 
empirical evidence related to the contributions made to 
lifecycle management in different types and phases of 
projects, thus offering an insight of the real value of the 
deplazing technology in the contemporary construction 
works [13][14]. 

LITERATURE REVIEW 

A. BIM in Construction Project Lifecycle 
BIM has brought change to management of construction 
work by presenting a complete digital illustration of 
construction process. The capability of BIM to provide 
data integration throughout the lifecycle of a work 
including design and operation also has an essential impact 
on the construction management as pointed out by Liu et 
al. [1]. BIM will ease flow of the data between the 
stakeholders and will allow the design process to be more 
efficient and accurate. Moreover, Zhang et al. [2] indicate 
that the use of BIM during the design stage will result in 
improvement of coordination during the design stage, 
thereby reducing errors and reducing the time of design 
approval. It has been confirmed that the integration of BIM 
with Geographic Information systems (GIS) enhances the 
field of spatial data analysis and decision making in the 
execution of the project [3]. 

BIM effects are not confined to building design and 
construction but carry on to the operational period of a 
building. Jia et al. [4] look at the application of BIM in the 
management of a facility where it focuses on lifecycle cost 
analysis and predictive maintenance. It is possible to 
integrate sensors and real-time data monitoring systems 
with the use of BIM, which is an efficient method to 
maintain the performance of a building after its 
construction. This real-time monitor is capable of 
following building parts and systems throughout their life 
cycle of operation which leads to minimal maintenance 
expenditure and increased life of asset [5]. This is a 
defining ability in enhancing sustainability and efficiency 
of construction process in the long run. 

B. BIM's Role in Cost and Time Management 
BIM has had remarkable enhancements in the construction 
project management costs and schedules. Altaf et al. [6] 
assess whether BIM implementation and cost reduction are 

correlated in construction projects of large scale. 
Application of BIM has seen direct and indirect costs 
being cut quantifiably. By allowing accurate estimation of 
cost and preventing budget overruns in the construction 
process, BIM enables accurate estimation of costs and 
integration of accurate data through precise 3D modeling. 
Liu and Zhang [7] affirms that BIM minimizes the chances 
of costly delays because it simplifies coordination between 
all the stakeholders of the project. 

Of interest is the time savings that is offered by the BIM 
technology. According to Lai et al. [8], BIM integration 
helps minimize the general project duration as it improves 
speed in communication and decision-making. BIM 
programs robots handle the resource-consuming tasks like 
schedule forecasting and tracking of materials. As an 
example, Yang et al. [9] find BIM can be used to convert 
the construction process and the way the construction is 
sequenced and managed logistically to be faster. These 
time conservation advantages come around to the 
efficiency of the projects generally and getting them 
delivered on time and budget. 

C. Barriers to BIM Implementation in Construction 
There are various issues with BIM implementation in the 
construction sector despite its possible benefits. 
Siewczyinski and Szot [10] investigate issues of the 
technological barriers to the adoption of BIM where the 
authors state that there is still a significant barrier 
characterized by the lack of interoperability of BIM 
software platforms with the currently implemented 
systems. Many of these BIM integrations to legacy 
systems require a significant amount of data conversion, 
which may be time-intensive and expensive. Also, 
Kaewunruen et al. [11] address the existence of high initial 
investment to adopt BIM. The economic outlays incurred 
in licensing of software, staff training, and upgrade of 
infrastructure are significant repelling forces against most 
construction companies. 

Resistance to change at the workforce is another major 
impediment to adoption of BIM. Corallo et al. [12] cite 
cultural resistance as one of the factors that deter BIM 
integration. A number of people within the construction 
sector are used to the traditional ways of managing 
projects, and are unwilling to embrace new technologies. 
Upskilling the working staff on the use of BIM 
applications is usually seen as costly and time-
constraining. In addition, Liu et al. [13] indicate that the 
unwillingness to adopt BIM can be compounded by the 
fact that fewer people are aware of its ability to gain long-
term benefits, which could make it hard to implement 
within the industry. 
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D. Future Directions and Innovations in BIM 
The future of BIM in construction is that of being 
integrated with new technologies. The article by Chen et 
al. [14] examines the integration of BIM with AI, IoT, and 
Digital Twin. These innovations facilitate development of 
predictive models that forecast upcoming issues and in a 
sense provide real-time monitoring and analysis of the 
construction progress. The collaboration of BIM and AI 
algorithms can help in decision-making processes to be 
automated, and more accurate project control is possible. 
Likewise, BIM implementation with Digital Twin systems 
gives a dynamically real-time mirror of the construction 
project enabling real-time changes of project variables 
[15]. 

Also, blockchain technology integration into BIM is 
becoming a promising study field. According to Ahuja et 
al. [16], blockchain technology is likely to increase the 
levels of transparency and security of project data, based 
on the premise that blockchain can improve records that 
are secure and immutable concerning the activities in the 
project. Such a combination can be very effective to 
mitigate fraud and enhance stakeholder trust. The 
promising nature of these innovations in terms of making 
property construction management more transformative 
only goes to establish BIM as a key technology in the 
future of construction project lifecycle management. 

RESEARCH PROBLEM 
The problem statement of the research is based on the lack 
of empirical evidence to measure the role of Building 
Information Modeling (BIM) in construction projects in 
full lifecycle management (FLM). Even though BIM 
technologies are widely spread, it is the case that there is a 
major gap in assessing its quantifiable impacts on costs 
time and quality of the entire project lifecycle [1][2]. Due 
to the complexity of linking BIM with other digital 
solutions like Geographic Information Systems (GIS) and 
Internet of Things (IoT) in construction project 
management systems, there is discrepancy in the 
performance appraisals [3][4]. Moreover the high cost and 
interoperability issues within the BIM software on the 
dissimilar stakeholders of projects is a hindrance to 
successful implementation of BIM software [5][6]. As Li 
et al. [7] and Zhang et al. [8] point out, there are no 
standardized approaches in measuring the process of BIM 
in terms of returns on investment (ROI) and lifecycle cost 
analysis (LCCA) that would enhance the achievement of 
similar benchmarks. In addition the change resistance in 

the construction industry constrains total use of BIM 
particularly in small projects [9][10]. These issues need a 
strong quantitative assessment of BIM and its impact on 
the project in terms of design to post-construction 
management to have a clearer view on its actual worth in 
the construction industry. 

METHODOLOGY 
The research design adopts a primary quantitative research 
method to examine the relevance and the use of Building 
Information Modeling (BIM) in complete lifecycle 
management (FLM) of construction projects. The 
structured surveys will be filled with data that will be 
obtained through structured surveys given to the project 
managers and BIM specialists, who have worked on large 
scale construction projects. The key performance 
indicators (KPIs) that will be addressed in these surveys 
will be cost, time, and quality across the different stages of 
the project lifecycles during its design, and operation. The 
data collection will also require amalgamation of project 
data of the construction projects that are integrated with 
BIM system; the data will involve cost analysis, estimation 
of timeline, and finally the quality measurement of the 
construction projects prior to the adoption of BIM and it 
will also involve quality determination after the 
introduction of BIM. Regression analysis and correlation 
coefficient will be used as statistical methods to identify 
the relations between the BIM implementation and the 
outcomes of the project [3]. The study will be aimed at 
measuring the direct effect of BIM on the decrease of 
lifecycle costs, schedule accuracy and quality control 
giving a detailed quantitative analysis [4][5]. 

The Data flow of the research is presented in Figure 1. 
This is initiated by the selection of pertinent construction 
projects that have completely incorporated the use of BIM 
technology in their lifecycle. The second phase is the 
collection of primary data by conducting specific surveys 
and collecting data about the projects. The analysis of data 
is followed by some statistical procedures used to measure 
the effects of BIM on the three main KPIs. This discussion 
will be able to help see how BIM is able to help optimize 
the lifecycle management, therefore, giving tangible 
evidence of its worth. The outcomes of such studies will be 
contrasted in relation to the project types and sizes to bring 
out the effectiveness of BIM in a variety of situations 
[6][7][8]. Lastly, the results will be summarized to provide 
practical implications on the advantages and difficulties 
related to BIM implementation in construction lifecycle 
management towards theoretical and practical gains in the 
discipline [9][10]. 
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Figure 1: Methodology 

RESULTS AND DISCUSSION 

A. Data Overview 
The data set assembled regarding the study involves the 
answers of the construction professionals of different 
projects and BIM experience degrees. The respondents of 
the survey were of diverse experience and the average age 
was 39.2 years of experience in the use of the BIM 
technology and the average experience was 7.6 years. The 
projects that are incorporated in the study are represented 
in Table 1. The projects that are to be analyzed include 
residential, commercial, industrial, and mixed-use projects. 
These projects belonged to different sizes with the biggest 
being industrial projects and the smallest residential ones. 
Implementation of BIM in these projects was relative with 
the large scale projects being fully implemented and the 
smaller ones partially. Such extensive sample allowed 
conducting a detailed analysis of the effects of BIM in 
various contexts and at various stages of project lifecycles, 
which is consistent with recent literature about the 
effectiveness of BIM in various project environments 
[1][2].. 

B. Key Findings 

The results of the data analysis indicate that there are 
profound influences of BIM on the cost time and quality of 
different types of projects. As it is demonstrated in Table 1, 
there were considerable cost savings in the projects which 
were performed with the help of BIM technology. The cost 
of residential projects and commercial projects was 

reduced by 9.6% and 12%. The largest cost savings were 
registered in industrial projects with a cut of 16.67% in the 
costs, reflecting the quality of BIM to simplify massive 
projects [3][4]. Table 2 indicates that there is a declining 
trend in the completion time as far as the project duration 
is concerned. There was 12.5% cut in residential projects, 
13.33% cut in commercial projects and the maximum cut 
was 16.67% in industrial projects. Such findings indicate 
that BIM is not only cost-effective but also it is much 
faster in project delivery [5]. Additionally, Table 3 shows a 
significant quality improvement of the project. The error 
rate in residential and commercial projects declined by 
33.33% and 40% respectively. Another significant aspect 
that was improved in the industrial sector was the overall 
35.71% which showed that BIM is a very important tool in 
minimizing the errors in construction, and enhancing the 
overall quality of the building itself [6][7]. 

C. Results 

Table 1 and Figure 2 represents how BIM influences the 
project costs. The statistics report that the implementation 
of the BIM technology amounted to a very remarkable cost 
reduction in all types of projects. The saving in residential 
projects stood at 9.6% of costs, commercial projects at 
12%, and industrial projects at the highest of 16.67 %. 
Such cost savings can be largely explained by the fact that 
BIM leads to improved planning process, enabled a more 
effective distribution of resources and minimized the final 
material wastage. 
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Table 1: Impact of BIM on Project Cost 

Project Type Pre-BIM Cost ($) Post-BIM Cost ($) Cost Reduction 
Residential 5,200,000 4,700,000 9.6% 
Commercial 12,500,000 11,000,000 12% 

Industrial 18,000,000 15,000,000 16.67% 
Mixed-Use 9,800,000 8,600,000 12.24% 

 

The improved cost estimation in BIM and the ability to 
coordinate stakeholders more effectively are indeed 
significant aspects that help minimize the unexpected costs 
in the construction [3][4]. The mixed-use projects also 

exhibited 12.24% reduction, which established the 
extensive capacity of BIM to deliver financial gains in 
various sector of projects.

 

 

 

Figure 2: Impact of BIM on Project Cost 

Table 2 and Figure 3 shows the significant reduction in 
project duration due to BIM implementation. Residential 
projects experienced a 12.5% decrease in construction 
time, commercial projects saw a 13.33% reduction, and 
industrial projects experienced the most substantial time-

saving, with a 16.67% reduction. BIM's role in improving 
project scheduling, enhancing communication, and 
providing real-time updates significantly contributes to 
these time savings. 

Table 2: Impact of BIM on Project Time (Duration) 

Project Type Pre-BIM Duration (Months) Post-BIM Duration (Months) % Time Reduction 
Residential 24 21 12.5% 
Commercial 30 26 13.33% 

Industrial 36 30 16.67% 
Mixed-Use 28 24 14.29% 

 

BIM optimizes construction sequences by detecting 
potential delays early and ensuring that all project teams 
are aligned with the timeline, reducing the likelihood of 
schedule overruns [5][10]. The observed time savings 

underscore the efficiency improvements BIM brings to the 
construction process and its role in accelerating project 
completion. 
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Figure 3: Impact of BIM on Project Time 

Table 3 and Figure 4 presents the improvement in quality 
with BIM adoption. The error rates in construction projects 
saw substantial reductions across all project types. 

Residential projects reported a 33.33% reduction, 
commercial projects experienced a 40% decrease, and 
industrial projects saw a 35.71% improvement. 

Table 3: Impact of BIM on Project Quality (Error Rate) 

Project Type Pre-BIM Error Rate (%) Post-BIM Error Rate (%) % Quality Improvement 
Residential 12 8 33.33% 
Commercial 10 6 40% 

Industrial 14 9 35.71% 
Mixed-Use 15 10 33.33% 

 

These quality enhancements can be attributed to the fact 
that BIM is able to spot the design mistakes at an early 
stage, and eliminate such mistakes at construction stage. 
The precise modeling and simulations yielded by BIM 
enables more accurate planning reducing rework and 

enhancing accuracy of the whole construction [12][13]. 
The resultant decrease in number of errors and quality 
control directly lead to increased standards of the project 
and the minimization of defects in the final product. 

 

 

Figure 4: Impact of BIM on Project Quality 
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Table 4 and Figure 5 highlights the challenges encountered in BIM adoption. The most significant issue reported by 42% 
of respondents was the high initial investment required for BIM implementation. This was followed by the shortage of 
skilled BIM professionals, reported by 33% of respondents. Integration with existing systems and resistance to change 
from staff were also notable challenges, with 25% and 20% of respondents indicating these issues respectively. 

Table 4: BIM Challenges 

Challenge Respondents Reporting Issue 
High Initial Investment 42% 

Lack of Skilled BIM Professionals 33% 
Integration with Existing Systems 25% 
Resistance to Change from Staff 20% 

 

These barriers reflect the ongoing difficulties faced by the 
industry in adopting new technologies, which are 

consistent with challenges identified in previous research 
[15][16]. 

 

 

Figure 5: BIM Challenges 

Overcoming these barriers through improved training, 
better integration strategies, and financial support will be 
crucial for widespread BIM adoption and its full potential 
in optimizing construction project management. 

DISCUSSION 

This study has sufficiently shown that Building 
Information Modeling (BIM) has major benefits when it 
comes to management of the lifecycle of a construction 
project. The cost cut in terms of different types of projects 
recorded in table 1 is enormous. The cost reduction on 
residential projects was 9.6% and in the case of 
commercial projects it was 12% and in industrial projects, 
it was 16.67%. Such savings can be greatly explained by 
the efficiency of BIM to optimize the allocation of 
resources and more efficient techniques of procurement 
and better cost estimations. Another aspect of the cost 
savings was the cost aspect in the industrial projects, 

which demonstrated the effectiveness of BIM at big scale 
and complex projects where cost management is essential. 
The same has been documented in the previous studies, 
which reiterate that BIM is capable of offering a global 
insight of project costs and minimizing inefficiencies 
during the construction process [3][4]. The findings 
highlight the increased role of BIM in mitigation of 
financial risk and project cost management. 

When considering the project schedules, the outcomes 
obtained based on Table 2 suggest that the implementation 
of BIM always reduced the project time. The residential 
projects registered a time saving of 12.5%, commercial 
projects had saved time by 13.33% and industrial projects 
saved time by the highest level of 16.67%. Such cuts of 
time may be explained by the fact that BIM allows 
generating sophisticated schedule reports, providing real-
time updates, and enhancing communication between 
stakeholders. BIM enables them to find the likely delays 
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during the early phases of the project lifecycle in order to 
solve the problems actively and streamline the work 
process, which is one of the priorities. The high time-
saving, especially in the industrial project, is in line with 
the available literature that underscores the application of 
BIM in saving delays through the provision of elaborate 
simulations and enhancement of project coordination 
[5][10]. Based on the findings, BIM is one of the major 
determinants of enhancing schedule reliability and 
accelerated delivery of projects. 

Table 3 points at the significant increase in the quality of 
constructions after the implementation of BIM. It was 
reported that residential projects experienced a 33.33% 
decrease in rates of error, at 40% commercial projects and 
at 35.71% industrial projects it was reported that there was 
a decrease in error. Such quality improvements are 
explained by the fact that BIM is accurate in the design, 
sooner design problems are observed, and less rework is 
necessary. The fact that it is possible to simulate designs 
and visualize that there might be certain conflicts during 
the planning phase is to make sure that the mistakes could 
be prevented prior to the actual construction. This is an 
active quality management system that results in a reduced 
number of defects, increased workmanship, and quality 
results. These results are in line with previous studies that 
recognize that BIM is a vital cost-effective instrument in 
enhancing construction quality by providing the model 
with comprehensive construction in details and identifying 
construction conflicts [12][13]. The effect of BIM on the 
quality project is highly prominent in big scale projects 
where mistakes may lead to cost overruns and delays. 

Nevertheless, one cannot ignore the problems relating to 
the adoption of BIM that are mentioned in Table 4. A high 
initial investment in BIM tools and training is a major 
hindrance, with 42% of the interviewees claiming the 
same. This aligns with current literature which identifies 
the financial cost associated with using BIM, especially 
with smaller companies or undertakings that have small 
budgets [15][16]. This is further exacerbated by the 
shortage in skilled BIM resources as 33 percent of the 
respondents indicated. Upskilling and training of 
workforce are important in ensuring successful 
implementation of BIM. Also, integration with current 
systems, and resistance to change, both of which reported 
by 25% and 20% of respondents respectively, emphasize 
the organizational issue of implementing BIM. Such 
obstacles will be overcome by effective investments, 
training, and the culture of innovation which will be 
central to achieving all the potentials of BIM in the 
management of construction projects. The challenges are 
compliant with past literature that underlines the 
importance of a conducive environment that can enable the 
mainstream adoption of BIM in the industry [16]. 

CONCLUSIONS 
The results of this study indicate that Building Information 
Modeling (BIM) plays a crucial role in the management of 
lifecycles of construction projects, especially the cost, 
time, and the quality. BIM implementation helped to save 

significant sums of money, and residential, commercial 
and industrial projects resulted in a decrease by 9.6%, 12% 
and 16.67%, respectively. BIM also improved the time of 
the project as it had a higher degree of accuracy with 
residential projects taking 12.5% less time, commercial 
projects taking 13.33% less time, and industrial project 
time saved by 16.67%. Besides, BIM enhanced the quality 
of a project through minimization of errors where 
residential, commercial and industrial projects indicated 
improvement by 33.33%, 40%, and 35.71% respectively. 
Nevertheless, the research found its major obstacles as 
high start up costs (reported by 42 percent of the 
respondents), untrained personnel (33%), and systems 
compatibility (25%). These barriers in the context of 
maximum utilization of BIM should be effectively 
addressed by means of direct training and strategic 
investments so that the latter could be adopted by the 
majority of the construction sector. 
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