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ABSTRACT

Cost overruns are recurring challenge for the real estate scene in India, significantly affecting
profit margins and the length of time projects take to finish. This review dives into the reasons
behind these overruns and looks at some possible solutions, especially highlighting Building
Information Modeling (BIM) as a highly effective approach to tackle the issue. A systematic
approach was employed to select research papers for analysis and utilizing the Theory, Context,
Characteristics, and Methodology (TCCM) framework for literature review. The work
undertaken indicates that Building Information Modeling (BIM) and enhanced risk management
strategies can improve cost efficiency. Additionally, insights were enriched through the use of
questionnaire surveys and expert interviews, enabling a comprehensive understanding of
industry practices and challenges. Building Information Modelling (BIM) enhances cost
efficiency by providing accurate cost estimations, real-time tracking, and clash detection to
minimize design errors and rework. Combined with robust risk management strategies, BIM
enables proactive identification and mitigation of potential project risks, ensuring optimal
resource utilization and adherence to budgets. However, the widespread adoption of BIM in
India encounters substantial hurdles, primarily due to high implementation costs and a shortage
of adequately skilled personnel. These challenges hinder the broader uptake of BIM.

Keywords: Cost overrun; Construction delays; Project management; Real estate; Building
Information Modeling (BIM).

1.0 Introduction

Construction projects involve a lot of complicated processes, in addition to the natural
variability across each project. Even if best efforts are made, cost and time overruns are still
common occurrences: delays, high expenses, even legal disputes all rain down on tardy projects.
To overcome these challenges, we need establish at an early stage the causes of overruns and
then deal with them.
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One of the major problems is cost overrun - a project whose actual costs are greater

than what it was budgeted for. To handle this, prevention is crucial:

Precise budgeting: Carry out thorough research and analysis before fixing the preliminary

budget to secure practical cost estimates.

Scope changes: Changes to the scale of your work may call for additional money on your

part.

Price fluctuations: Rapidly rising material costs and labor prices may result in increased

expenditures.

Effective management.: Strong project management, coordination among stakeholders, and

crucial decisions that are timely can be key factors to avoid horrible headaches later down

the road.

Unforeseen conditions: Future breakthroughs like adverse weather, geological problems and

unexpected government changes could easily mean more money is taken out of your pocket.
With these aspects in mind, a project remains within budget and proceeds very close to

completion.

Figure 1: Factors Lead to Delays in Construction Projects
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In construction, all too often poor planning, unrealistic timetables, unforeseen obstacles

within weeks from start to finish are frequent causes of delays. Project delays are caused by

regulatory barriers, permit delays, legal problems, adverse weather, labour shortages and strikes,
design changes. The important issue here is to ensure that design documents accord with
construction needs, otherwise project implementation will be delayed. By looking ahead to
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potential obstacles and taking care of them in good time, projects could go ahead as scheduled
within budget with great success.

1.1 Factors causing delays in construction projects
Several factors lead to delays in construction projects, as shown in Figure 1:

Factors Related to Consultants: Delays which consultants bring about. Some examples
include design mistakes or slow decision-making by advisors.

Factors Related to the Project: Issues including the lack of resources poor logistics,
necessary speed and so forth.

Factors Related to the Contractors: Delays caused by contractors who are not working
efficiently, whether through poor site management or because they are not coordinating
things properly.

Factors Related to the Workers: Strikes, shortages, or poor worker productivity.

Design Factors: Changes or errors in the design that demand rework.

Factors From the Client: Delays caused by clients, such as frequent changes in direction or
late payments for work already done.

Materials and Equipment: Delays in the delivery of material or breakdowns with machinery.
External Factors: Regulatory hurdles, adverse weather, or other external disruptions.

1.2 Challenges in BIM adoption in India
While BIM offers significant benefits, its adoption in India faces several challenges:

Lack of awareness and education: A lot of people involved in India's construction industry
don't know how helpful BIM can be. This includes architects, engineers, contractors, and
clients. To fix this, we need to teach professionals about BIM tech and methods through in-
depth training programs.

High implementation costs. Starting to use BIM needs a big investment. You have to spend
money on software, hardware, training, and infrastructure. These costs can be too much for
small and medium-sized companies to handle those in the informal sector.

Shortage of skilled professionals: There is a lack of expert BIM professionals in India. The
complications related to BIM tools as well as the need for a specialized training program in
the industry’s human resources equates to the fact that hiring well experienced personnel
who can effectively apply BIM and who will make the selection, installation, and utilization
of BIM practical is difficult.

Interoperability issues: BIM software often lacks compatibility with systems used in the
Indian construction industry. This incompatibility can complicate joint tasks and hinder the
transfer of information among stakeholders.
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o Regulatory and standardization challenges: The absence of clear regulations and standards
for BIM adoption in India makes it difficult to ensure consistency and interoperability
across projects.

e Resistance to change: Many stakeholders are reluctant to adopt BIM due to entrenched
traditional practices and workflows.

o [Infrastructure and connectivity issues: Inadequate infrastructure and unreliable internet
access in some regions of India hinder the effective implementation of cloud-based BIM
solutions.

o Data security and privacy concerns: The digitization of construction data through BIM
raises concerns about data security and privacy. Robust measures are needed to protect
sensitive project information from unauthorized access and cyber threats.

1.3 Key success factors for minimizing cost overruns

Reducing cost overruns largely depends upon the following factors:

o Meticulous planning: Planning is key in the early stages of a project to avoid unexpected
costs and delays.

o Contractor and architect experience: Experienced professionals can assist in ensuring
projects are completed effectively and on budget.

o C(Client-contractor relationship: A good relationship between the client and contractor
encourages better communication and cooperation, reducing the probability of disputes and
delays.

e Early contractor involvement: Engaging contractors early on the project identifies any
potential issues and ensures that the execution is seamless.

The adoption of these approaches will help the construction sector across India in
minimizing cost overruns and ensure successful projects.

2.0 Research Methodology

We used a systematic approach to select research papers for analysis, applying the
TCCM framework for our literature review. To gain deeper insights into cost overruns, BIM
awareness, and the challenges faced by the construction industry, we conducted a structured
survey targeting professionals in the field.

2.1 Data collection

Our survey was designed to gather insights from construction professionals who deal
with these issues daily. The questionnaire included multiple-choice questions, rating scales, and
open-ended questions, allowing respondents to share their experiences and opinions. We
distributed the survey online via Google Forms, making it easy for participants to complete at
their convenience.
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The survey focused on three key areas:

o  Cost overruns: We aimed to understand how common cost overruns are and what causes
them.

e  BIM awareness: We explored how familiar professionals are with BIM and how widely it’s
used in their work.

o Implementation challenges: We sought to identify the difficulties professionals face when
implementing BIM in their projects.

2.2 Target audience
We targeted a diverse group of professionals in the real estate sector, including
engineers, project managers, consultants, architects, and contractors.

Figure 2: Target Audience
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Source: Compiled by authors

While our primary focus was on the Indian real estate sector, we also included
infrastructure and commercial construction professionals to provide a broader perspective.
Quantitative methods, such as surveys, are commonly used to assess factors influencing cost
overruns. Case-based studies have demonstrated BIM's potential for real-time cost tracking, but
mixed-method approaches that combine quantitative and qualitative insights are still
underrepresented in Indian research.

3.0 Literature Review

3.1 Theory

Risk management theory and agency theory form the theoretical foundation of this
research. Risk Management Theory underscores how unexpected regulatory changes, material
price fluctuations, and site conditions impact project costs. Agency Theory highlights conflicts
between stakeholders, leading to budget escalations. BIM improves transparency and decision-
making, mitigating cost risks.
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3.2 Context

Regulatory delays, land acquisition issues, and fluctuating labor costs significantly
impact project costs in India. BIM’s real-time project tracking capabilities can streamline
approvals and improve financial control. Additionally, many construction projects face
challenges due to inefficient project management and lack of stakeholder coordination, further
escalating costs. The integration of BIM enables project managers to predict potential overruns,
allocate resources efficiently, and facilitate better communication among all involved parties.

3.3 Characteristics

Project size, complexity, and stakeholder coordination influence cost overruns. Larger
projects with multiple subcontractors experience more cost deviations. Effective stakeholder
communication via BIM minimizes misunderstandings and budget escalations. Furthermore,
projects that involve public-private partnerships (PPPs) often struggle with bureaucratic
inefficiencies, making BIM a critical tool in improving decision-making and transparency in
these ventures.

3.4 Methodology

Existing studies employ quantitative methods such as surveys and case studies to assess
cost overruns. This research integrates qualitative insights through expert interviews to provide a
holistic understanding. Furthermore, BIM case studies have demonstrated its potential to
mitigate cost overruns through real-time tracking, predictive cost analysis, and streamlined
workflows. The mixed-method approach adopted in this study ensures a comprehensive topic
analysis.

4.0 Results and Analysis

4.1 Research paper analysis

Our analysis of selected research paper studies revealed that regulatory delays,
inaccurate cost estimations, and stakeholder conflicts are major contributors to cost overruns in
Indian real estate. BIM shows promise to address these issues by offering better cost tracking,
real-time data, and enhanced collaboration. However, while large developers benefit from BIM,
smaller firms struggle with high implementation costs and a lack of expertise.

4.2 Survey analysis

The survey results highlighted the widespread cost overruns in Indian construction
projects. The most significant causes of cost overruns are Design Changes During Construction
(68.5%) and Material Cost Fluctuations (59.3%). Delays in Approvals (57.4%) and Inadequate
Project Planning (33.3%) are also notable contributors, highlighting the necessity for thorough
planning and efficient approval processes. Shortage of Labour (37%) and Regulatory Delays
(20.4%) further illustrate how resource availability and regulatory compliance impact project
costs.
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Figure 3: Reasons of Cost Overrun

Material cost fluctuations 59.30%
Design changes during construction 68.50%
Delays in approvals 57.40%
Inadequate project planning 33.30%
Shortage of labour 37%
Regulatory Delays 20.40%
Equipment Costs 1.90%
Delayed Payments 1.90%
Defects and rework 1.90%

Without preparing a detailed BOQ 1.90%

BIM is seen as one of the solutions to these problems. Many professionals know BIM
but face significant implementation challenges, including high costs and a shortage of skilled
personnel. 68.5% of people surveyed know about Building Information Modelling (BIM),
showing its importance in the industry. BIM helps at different project stages by improving
visualization, coordination, and data integration. 31.5% of respondents do not know about BIM,
meaning some professionals are not using this technology. This lack of knowledge might result
from job roles, project types, or insufficient training. The awareness gap shows we need focused
educational programs to improve our understanding of BIM, which could enhance project
processes and teamwork.

Figure 4: BIM Implementation in Organisations
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Despite these barriers, there is a growing recognition of BIM's potential to improve cost
efficiency and project outcomes. Survey results also show that organizations are gradually
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adopting BIM. Most organizations (57.4%) currently using BIM acknowledge its growing
importance and benefits.

Figure 5: BIM Level Implemented in Organisations

@ Basic (e.g., 3D modeling)

@ Intermediate (e.g., cost
estimation, scheduling)
Advanced (e.g., clash

detection, facility
management)

However, 50% of the organizations are at a basic level, focusing on 3D modelling,
indicating many have yet to leverage BIM's potential fully. 31.3% are at an advanced level,
showing that a substantial portion is fully utilizing BIM. The distribution highlights the need for
ongoing education, training, and support to encourage advancement through the levels of BIM
usage.

5.0 Conclusion

Cost overruns in Indian real estate projects stem from regulatory challenges, scope
changes, and market fluctuations. BIM offers a promising solution for cost control through
improved planning, real-time tracking, and error reduction. However, successful adoption
requires overcoming financial and technical barriers.

The findings of this study emphasize the importance of investment in BIM training
programs and government-backed initiatives to facilitate its adoption. BIM can significantly
improve cost management efficiency, but its success depends on industry-wide collaboration.
Policymakers should consider implementing incentives such as tax benefits for companies
integrating BIM into their workflows. Additionally, increased research and development efforts
should be directed toward developing cost-effective BIM solutions tailored to the Indian
construction sector.

Future research should explore case-based BIM implementations to validate their
impact on cost efficiency. A longitudinal study on BIM adoption trends in India could provide
further insights into how technological advancements shape cost optimization in real estate
projects.
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