
IJSART - Volume 12 Issue 05 – MAY 2026                                                                                       ISSN [ONLINE]: 2395-1052 
 

Page | 884                                                                                                                                                                     www.ijsart.com 

 

Virtual Project Management In Construction: A 

Systematic Review of Technologies, Performance 

Outcomes, And Research Gaps 
 

Shreya Vivek Bharsakle  

Dept of Civil Engineering 

G. H. Raisoni University, Amravati 

 

Abstract- Building information modeling (BIM), cloud 

computing, artificial intelligence (AI), and the Internet of 

Things (IoT) are some of the technologies that are driving the 

construction industry's rapid digital transformation. Virtual 

Project Management (VPM), which enables data-driven 

decision-making, real-time communication, and remote 

coordination, is made possible by these technologies. This 

study uses a structured methodology based on PRISMA 

standards to give a systematic review of VPM in construction. 

To assess important technologies, performance results, and 

implementation issues, 147 peer-reviewed studies were 

examined. The results show that VPM increases safety results, 

lowers project costs by 10–20%, and improves schedule 

performance by 15–25%. Effective implementation is 

nevertheless hampered by obstacles like cybersecurity 

concerns, resistance to change, interoperability problems, and 

a lack of technical skills. The paper highlights important 

research gaps, such as the requirement for scalable digital 

twin applications, explainable AI models, and integrated 

frameworks. In addition to providing a thorough overview of 

VPM, the report suggests future research and industry 

adoption directions. 
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I. INTRODUCTION 

 

Although the construction sector is essential to 

economic growth, it nonetheless faces ongoing difficulties 

such project delays, cost overruns, safety hazards, and 

ineffective stakeholder collaboration. Efficiency in 

complicated and geographically scattered projects is limited 

by traditional project management methodologies, which 

mostly rely on human presence, manual communication, and 

fragmented information systems. 

 

The idea of Virtual Project Management (VPM) has 

become a game-changing strategy in the construction industry 

with the development of digital technologies. Through 

integrated digital platforms, VPM facilitates remote 

collaboration among project stakeholders, enabling real-time 

information exchange, better visualization, and improved 

decision-making. The Internet of Things (IoT), cloud 

computing, artificial intelligence (AI), and building 

information modeling (BIM) are some of the technologies that 

have emerged as major facilitators of this change.The 

industry's adoption of VPM is still uneven despite these 

developments. Many businesses use digital tools without 

seeing appreciable gains in project performance. This suggests 

that adopting technology on its own is insufficient and that 

organizational preparedness and management strategies must 

be effectively integrated. 

 

The purpose of this study is to determine the essential 

technologies that allow VPM , analyze performance results,   

examine the difficulties in implementation , determine future 

directions and research gaps.  

 

II. METHODOLOGY 

 

2.1 Research Approach 

 

To guarantee an organized and transparent 

examination of the current research on virtual project 

management in the construction industry, a thorough literature 

survey was carried out. 

 

2.2 Study Selection Process 

 

The study followed a PRISMA-based selection 

process. The literature search was conducted using databases 

such as Scopus, Web of Science, and Google Scholar. 

 

Table 2.2: Summary of Selection Process 

Stage Number of Studies 

Records identified 1847 

After removing duplicates 1320 

After screening 312 
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Full-text assessed 198 

Final included studies 147 

 

2.3 Inclusion Criteria 

 

The selection of the papers for this review was based 

on their general quality and applicability to the research issue. 

To guarantee the accuracy of the data used, only peer-

reviewed journal articles and a few high-caliber conference 

papers were taken into consideration. Studies pertaining to 

construction project management, particularly those utilizing 

virtual or digital techniques, were the primary focus. Included 

were papers that addressed technology including artificial 

intelligence (AI), building information modeling (BIM), the 

Internet of Things (IoT), and other digital tools used in 

construction. Studies that offered useful outcomes, case 

studies, or tried-and-true techniques were also given 

preference since they aid in comprehending real-world 

applications. Furthermore, whenever feasible, fresh research 

was chosen to represent the most recent developments in 

construction sector. 

 

2.4 Exclusion Criteria 

 

To keep the review focused and clear, certain studies 

were left out. Because they were difficult to comprehend and 

interpret, papers written in languages other than English were 

not taken into consideration. Additionally, studies that did not 

use digital or virtual technology or had no clear connection to 

building project management were not included. To prevent 

recurrence, duplicate papers discovered throughout the search 

procedure were eliminated. Furthermore, papers that lacked 

adequate details or the whole text were excluded. To uphold 

the review's standards, unreliable sources and non-peer-

reviewed content were also eliminated. 

 

III. TECHNOLOGIES IN VIRTUAL PROJECT 

MANAGEMENT 

 

In the construction industry, virtual project 

management (VPM) primarily relies on various digital tools 

that facilitate collaboration, monitoring, and decision-making, 

particularly when teams are operating remotely. Rather than 

being used independently, these technologies typically 

perform better when properly integrated with project 

management techniques. 

 

One of the key technologies utilized in VPM is 

Building Information Modeling (BIM). 

 

It offers a central digital model of the project, which 

facilitates improved stakeholder communication, clash 

detection, and design collaboration. However, because BIM 

requires skilled specialists and has a large initial cost, its use 

may be restricted. By enabling real-time data exchange and 

collaboration via Common Data Environments (CDEs), cloud 

computing also plays a significant role. It guarantees that 

everyone is working with up-to-date information and helps 

minimize communication delays. However, problems with 

data security and system dependability may make its 

deployment difficult. 

 

In the construction industry, artificial intelligence 

(AI) and machine learning (ML) are being utilized more and 

more for activities including forecasting project schedules, 

assessing hazards, and enhancing safety monitoring.  

 

Although these technologies can enhance decision-

making, their application is currently restricted due to their 

complexity, high data requirements, and perhaps challenging 

comprehension. Using sensors and linked devices, the Internet 

of Things (IoT) facilitates real-time construction site 

monitoring. By continuously giving information about worker 

activities and site conditions, it increases efficiency and safety.  

 

However, integrating IoT with current systems and 

handling massive volumes of data can be challenging. 

Additionally, VPM is investigating technologies including 

blockchain, digital twins, augmented reality (AR), and virtual 

reality (VR). Although these technologies have a lot of 

potential to enhance project management, their application is 

still restricted because of their high cost, technical difficulties, 

and lack of mainstream adoption. 

 

In the construction industry, artificial intelligence 

(AI) and machine learning (ML) are being utilized more and 

more for activities including forecasting project schedules, 

assessing hazards, and enhancing safety monitoring. Although 

these technologies can enhance decision-making, their 

application is currently restricted due to their complexity, high 

data requirements, and perhaps challenging 

comprehension.Using sensors and linked devices. 

 

Technology Applications Benefits 

BIM Design 

Coordination 

Reduced rework 

Cloud Computing Data Sharing Real-time access 
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AI  / ML Prediction and 

Analytics 

Improved 

accuracy 

IOT Site Monitoring Enhanced safety 

AR / VR Visualization Better 

stakeholder 

understanding 

Digital Twins Simulation Predictive 

Capabilities 

Blockchain Smart Contracts Transparency 

Table 3.1: Classification of VPM Technologies 

 

By continuously giving information about worker 

activities and site conditions, it increases efficiency and safety. 

However, integrating IoT with current systems and handling 

massive volumes of data can be challenging. Additionally, 

VPM is investigating technologies including blockchain, 

digital twins, augmented reality (AR), and virtual reality (VR). 

Although these technologies have a lot of potential to enhance 

project management, their application is still restricted 

because of their high cost, technical difficulties, and lack of 

mainstream adoption. 

 

IV. PERFORMANCE OUTCOMES 

 

Construction project performance has clearly 

improved with the introduction of Virtual Project Management 

(VPM) tools. However, how skillfully these technologies are 

applied and how ready the business is to embrace them will 

determine the degree of progress. 

 

Project schedules increase by about 15% to 25%, 

according to numerous studies. The primary reason for this is 

that digital tools facilitate improved cooperation, quicker 

communication, and more efficient planning. Similarly, less 

rework, better use of resources, and better decision-making 

can result in a 10–20% reduction in project costs. IoT and 

computer vision systems are examples of technology that 

support ongoing site activity monitoring in terms of safety. 

This facilitates the early detection of dangerous circumstances 

and lowers the number of on-site accidents. Overall safety 

performance consequently increases. By lowering design 

errors and increasing accuracy throughout construction, 

technologies like BIM also help to improve quality. But it's 

crucial to realize that merely utilizing technology does not 

ensure improved outcomes. Projects that successfully use 

these technologies and give employees sufficient training 

typically outperform those that use them in an unstructured or 

restricted manner. 

 

V. CHALLENGES IN VIRTUAL PROJECT 

MANAGEMENT 

 

Virtual Project Management (VPM) has numerous 

advantages, but its application in building projects is 

complicated by a number of issues. These difficulties entail 

organizational and psychological aspects in addition to 

technology. 

 

Interoperability, or the incompatibility of various 

applications and technologies, is one of the biggest problems. 

This makes it difficult to share data effectively and results in 

disjointed workflows. Improved system integration and 

standardization are needed to address this. Opposition to 

change is another significant problem. Many construction 

industry personnel may be reluctant to embrace new 

technologies since they are accustomed to using conventional 

ways. This may hinder the process of deployment and lower 

VPM's overall efficacy. Programs for awareness and proper 

training can aid in overcoming this resistance. There aren't 

enough qualified experts who know how to employ cutting-

edge technologies. Even when technologies are available, their 

potential benefits are diminished since they are not completely 

utilized because of a lack of expertise or training. 

 

Another major concern is cybersecurity, particularly 

in light of cloud-based systems and digital data exchange. 

Strong security measures and appropriate data management 

procedures are necessary to safeguard critical project data 

from security risks. A major obstacle for small and medium-

sized businesses in particular is the high expense of deploying 

these technologies. Such enterprises find it challenging to 

implement VPM on a bigger scale in the absence of cost-

effective solutions or funding. 

 

Challenge Impact Mitigation 

Interoperability 

issues 

Poor system 

integration 

Standardization 

of data formats 

Resistance to 

change 

Low adoption 

rates 

Training and 

awareness 

Skill gaps Inefficient system 

use 

Workforce 

upskilling 

Cybersecurity 

risks 

Data breaches Security 

frameworks 
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High 

implementation 

cost 

Limited adoption Financial support 

mechanisms 

Table 5.1: Challenges and Mitigation Stratergies 

VI. RESEARCH GAP AND FUTURE DIRECTIONS 

 

Virtual Project Management (VPM) technologies 

have advanced significantly, but there are still a number of 

issues that need to be resolved for improved and broader 

application in the construction sector. 

 

The absence of integrated frameworks that merge 

several technologies into a single system is one significant 

gap. The majority of research focuses on specific tools, such 

as BIM, AI, or IoT, but in practical projects, these 

technologies must cooperate seamlessly. To create systems 

that successfully combine several technologies, more study is 

required. Explainable AI is another crucial field. Despite the 

widespread use of AI for forecasting and decision-making, 

many models are challenging to comprehend. Users may 

become less trusting as a result of this lack of openness. 

Future research should concentrate on improving the 

comprehensibility and usability of AI models. Small and 

medium-sized businesses (SMEs) still use very few VPM 

technologies. High expenses and a lack of resources present 

difficulties for many tiny businesses. Future research should 

therefore concentrate on creating scalable and reasonably 

priced solutions that businesses of all sizes may readily 

implement. 

 

Although digital twin technology has a lot of 

promise, it still has issues with managing massive volumes of 

data and operating in real-time. More practical studies are 

needed to test its use in actual constrcution projects. 

 

Lastly, organizational and human elements need to be 

given more consideration. The effective deployment of VPM 

technologies depends on factors including management 

support, appropriate training, and user behavior. To enhance 

application in practical situations, future study ought to 

concentrate on these area.    

 

 
Table 6.1: Research Gap 

 

VII. DISCUSSION 

 

The findings from this review show that Virtual 

Project Management (VPM) has the potential to significantly 

improve construction project performance. Technologies like 

BIM, AI, IoT, and cloud systems help in better coordination, 

faster communication, and improved decision-making. These 

benefits are clearly reflected in areas such as time, cost, safety, 

and quality. 

 

However, it is also observed that the success of VPM 

does not depend only on the availability of technology. Simply 

adopting digital tools is not enough to achieve good results. 

The way these technologies are implemented and integrated 

into project workflows plays a very important role. Projects 

that use multiple technologies in a connected and structured 

manner tend to perform better than those using them 

separately. 

 

Another important point is the role of organizational 

factors. Issues such as resistance to change, lack of training, 

and limited technical knowledge can reduce the effectiveness 

of VPM. This shows that along with technological 

development, equal importance should be given to improving 

skills, awareness, and management practices. 

 

The review also highlights that while large 

organizations are adopting these technologies more easily, 

smaller companies still face difficulties due to cost and 

resource limitations. This creates a gap in adoption across the 

industry, which needs to be addressed in future developments. 

 

Overall, it can be said that VPM is a promising 

approach for improving construction project management, but 

its full potential can only be achieved when both technological 

and organizational aspects are properly considered. 
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VIII. CONCLUSION 

 

This study presented a systematic review of Virtual 

Project Management (VPM) in the construction industry, 

focusing on key technologies, performance outcomes, 

challenges, and research gaps. The review shows that 

technologies such as BIM, AI, IoT, and cloud computing play 

an important role in improving project management practices. 

These technologies help in better coordination, faster 

communication, and more informed decision-making. 

 

The findings indicate that the use of VPM can lead to 

noticeable improvements in project performance, including 

better time management, cost savings, improved safety, and 

higher quality of work. However, these benefits are not 

achieved automatically. The success of VPM depends on 

proper implementation, integration of technologies, and the 

readiness of the organization to adopt new systems. 

 

At the same time, several challenges still exist, such 

as lack of integration between systems, resistance to change, 

shortage of skilled professionals, and high implementation 

costs. These challenges can limit the effective use of VPM, 

especially in small and medium-sized organizations. 

 

The study also identified important research gaps, 

including the need for integrated frameworks, more 

understandable AI systems, and practical applications of 

advanced technologies like digital twins. In addition, future 

research should focus more on human and organizational 

factors, which play a key role in successful implementation. 

 

Virtual Project Management has strong potential to 

improve the construction industry, but its success depends on 

both technological advancement and proper management 

practices. With further research and better implementation 

strategies, VPM can become a standard approach for modern 

construction projects. 
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