International Journal of Advanced Multidisciplinary Research and Educational Development ISSN: 3107-6513
Volume 2, Issue 3 | May — June 2026 | www.ijamred.com

Digitalization of Construction Project Life Cycle
Through ERP Software

Mr. Pranav S. Kadam!, Prof. Pranav lende?
IStudent M.Tech.(Construction Engg. & Mgmt.) Dept. of Civil Engineering, G.H.Raisoni University, Amaravati, Maharashtra,
India
2Assistant Professor, Dept. of Civil Engineering, G.H.Raisoni University, Amaravati, Maharashtra, India

IKadampranav10@yhoo.in, *pranav.lende@ghrua.edu.in

Abstract—The construction industry is one of the major contributors to economic development and infrastructure
growth. However, managing construction projects effectively remains a significant challenge due to issues such as
improper resource planning, cost overruns, project delays, inefficient communication, and lack of coordination among
departments. Traditional management methods are often unable to meet the increasing complexity and demands of
modern construction projects. To overcome these challenges, Enterprise Resource Planning (ERP) systems have emerged
as an effective technological solution for integrating and managing various business processes within construction
organizations.

This study focuses on the effective implementation of ERP systems and their applicability in multistoried residential
building projects. The main objective of the study is to evaluate how ERP systems can improve construction project
performance through better planning, resource management, inventory control, financial management, and project
monitoring. The research includes a detailed literature review on ERP applications in the construction industry and
identifies key modules such as estimation planning, bill of quantities (BOQ), inventory management, procurement,
accounting, project scheduling, and resource management.

A case study of Kadam Infracon has been carried out to understand the practical application of ERP in managing
construction activities. Data related to project estimation, quantity calculations, material management, manpower
planning, and project execution were collected and analyzed using ERP modules. The findings indicate that ERP helps in
reducing project delays, improving communication, minimizing material wastage, enhancing decision-making, and
increasing overall productivity. It also provides real-time monitoring, accurate reporting, and better financial control
throughout the project lifecycle.

The study concludes that ERP systems play a crucial role in improving operational efficiency, quality management, and
project control in construction projects. Although challenges such as high implementation cost, lack of training, and
resistance to change exist, effective ERP implementation can significantly enhance project performance and
organizational growth. Therefore, ERP can be considered an essential tool for achieving integrated construction
management and supporting digital transformation in the construction industry.

Keywords: Enterprise Resource Planning (ERP), Construction Management, Multistoried Residential Building, Resource
Planning, Inventory Management, Project Monitoring, Bill of Quantities (BOQ), Construction Productivity.

In the construction industry, effective management of

I.  INTRODUCTION . .
resources such as labor, materials, machinery, finance, and
Enterprise Resource Planning (ERP) is an integrated  time is essential for successful project execution. Construction
software system designed to manage and coordinate the  proiects involve multiple stakeholders, dynamic workflows,
various functions of an organization through a centralized  apd large volumes of data, making information management a

database. It combines multiple departments such as finance,  critical aspect of project success. Traditional construction
procurement, inventory, human resources, project planning, management methods often lead to communication gaps, data
sales, and quality management into a single unified platform.  gyplication, delays, cost overruns, and inefficient resource
ERP helps organizations streamline business processes,  ytilization.

improve operational efficiency, reduce errors, and support
better decision-making.
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ERP systems provide a solution to these issues by enabling
real-time information sharing and process integration across
all project functions. Once data is entered into the ERP
system, it becomes available to all relevant departments,
ensuring transparency, accuracy, and faster decision-making.
The major modules of ERP used in construction include
project planning, estimation, procurement, inventory
management, financial accounting, human resource
management, contract management, asset management, and
customer relationship management.

The construction industry differs significantly from
manufacturing because each project is unique, temporary, and
location-specific. Therefore, ERP implementation in
construction requires a project-centric approach rather than a
product-centric one. Construction ERP helps manage project
scheduling, resource planning, cost control, subcontractor
management, billing, and project progress tracking.

The Indian construction sector is one of the fastest-growing
industries and contributes significantly to the country’s
economic development. However, it faces several challenges
such as poor planning, inefficient material management, lack
of coordination, cost escalation, and project delays. The
adoption of ERP systems can help address these challenges by
improving process automation, resource optimization, and
project monitoring.

Despite the increasing use of ERP in construction, many
organizations still face difficulties in implementation due to
high costs, employee resistance, lack of technical expertise,
inadequate training, and poor system customization.
Moreover, the use of ERP modules specifically for quality
management in construction remains limited.

This study focuses on understanding the effective
implementation of ERP systems in multistoried residential
building projects and evaluating its impact on construction
management. The research aims to analyze the applicability,
benefits, and challenges of ERP in improving project
performance, productivity, cost control, and quality
management in the construction industry.

5SM Principle of ERP

The 5M principle represents the five critical resources that
must be effectively planned, monitored, and controlled in an
Enterprise Resource Planning (ERP) system. These elements
ensure efficient project execution and organizational
performance.

1) M1 — Material

Material refers to all raw materials, components, and
finished goods required for project execution.
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e ERP helps in material requirement planning
(MRP)

e Ensures optimum inventory levels
e Reduces wastage and stock shortages
e Tracks procurement and supply chain activities

Example: Cement, steel, bricks in construction projects
2) M2 — Men (Manpower)

This includes all human resources involved in the
organization such as engineers, laborers, managers, and staff.

e ERP manages workforce allocation and scheduling
e Tracks attendance, productivity, and performance
e Helps in skill management and training planning

e Improves labor efficiency

Example: Site engineers, supervisors, skilled/unskilled
workers
3) M3 — Money

Money represents the financial resources required for
operations and project execution.

e ERP supports budgeting and cost control

e  Tracks expenses, revenues, and cash flow

e Enables financial forecasting and reporting
e Helps in reducing cost overruns

Example: Project budget, salaries, material costs
4) M4 — Machinery

Machinery includes all equipment, tools, and technology
used in operations.

e ERP helps in equipment tracking and utilization
e Schedules maintenance and repairs

e Reduces downtime and breakdown costs

o Improves asset lifecycle management

Example: Cranes, excavators, batching plants
5) M5 — Method

Method refers to the processes, procedures, and workflows
followed in project execution.



International Journal of Advanced Multidisciplinary Research and Educational Development

Volume 2, Issue 3 | May — June 2026 | www.ijamred.com

ISSN: 3107-6513

ERP standardizes business processes
e Improves workflow automation

e  Ensures quality control and compliance

e Enhances project planning and execution
efficiency
Example: Construction methodology, safety procedures,

project scheduling

1.1 Need for Study

The construction industry deals with complex operations
involving planning, procurement, material management,
scheduling, cost control, and quality assurance. Conventional
methods of managing these operations often lead to
inefficiencies and delays. ERP systems offer an integrated
approach to improve coordination and decision-making.
Therefore, it is essential to study the implementation of ERP
in construction projects and evaluate its effectiveness in
enhancing project performance.

1.2 Objectives of Study

1. To study the implementation process of ERP systems
in the construction industry.

2. To identify the major ERP modules used in
multistoried residential building projects.

3. To analyze the benefits of ERP in improving
productivity, resource utilization, and project control.

4. To evaluate the impact of ERP on project cost,
quality, and time management.

5. To identify the challenges faced during ERP
implementation in construction projects.

6. To recommend effective strategies for successful
ERP implementation in construction organizations.

II. LITERATURE REVIEW

Several researchers have highlighted the importance of ERP
systems in the construction industry. Olhager and Selldin
(2003) found that ERP improves organizational efficiency,
communication, and overall business performance by
integrating different departments. Shen et al. (2010) identified
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ERP as an essential tool for integrating project management
functions such as planning, scheduling, and resource
allocation in construction projects. Acar et al. (2017)
emphasized the role of ERP in improving supply chain
management, procurement processes, and inventory control.

Umble et (2003) stated that successful ERP
implementation depends on top management support, proper
planning, and employee training. Muscatello et al. (2003)
highlighted that ERP reduces operational delays, improves
data management, and supports faster decision-making.
Davenport (1998) concluded that ERP transforms traditional
business  processes and organizational
competitiveness.

al.

improves

The literature suggests that ERP has significant potential in
construction for improving project efficiency,
management, and decision-making. However, ERP systems
require proper customization to meet construction-specific
requirements such as project scheduling, BOQ, procurement,
and quality management.

resource

III. METHODOLOGY

The research methodology adopted for this study aims to
analyze the implementation and applicability of Enterprise
Resource Planning (ERP) systems in multistoried residential
building projects. To achieve the objectives of the study, both
primary and secondary data collection methods were used.
This mixed approach provided practical field-level
information as well as theoretical knowledge related to ERP
implementation in the construction industry.

3.1 Primary Data Collection

Primary data was collected directly from construction sites
and company records to understand the practical application of
ERP systems in project management. The following methods
were adopted:

1. Case Study of Kadam Infracon

A detailed case study of Kadam Infracon was carried out to
understand the real-time use of ERP systems in construction
project management. The company’s ERP software was
studied to analyze how different modules are used for project
planning, inventory control, procurement, billing, and
financial management. This case study helped identify the
practical benefits and challenges of ERP implementation.

2. Site Observations

Regular site visits were conducted to observe day-to-day
construction activities, including material handling, workforce
management, project scheduling, and interdepartmental
coordination. These observations helped in understanding how
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ERP supports daily operations and improves communication
among departments.

3. ERP Module Analysis

The ERP modules used in the organization were studied in
detail to evaluate their effectiveness in managing project
activities. Modules such as inventory management,
procurement management, project planning, accounting,
billing, and cost control were analyzed to understand their
role in improving project efficiency.

4. Project Data Collection

Relevant project data such as material requirements, labor
allocation, quantity calculations, billing records,
procurement schedules, and inventory reports were
collected from company records. This data was used to
evaluate the performance of ERP in resource planning and
project control.

3.2 Secondary Data Collection

Secondary data was collected from various published and
organizational sources to support the study and provide a
theoretical understanding of ERP systems. The main sources
included:

e Research papers related to ERP and construction
management

e National and international journals

e Construction and technical

documents

company  reports

e ERP software manuals and system-generated records
e Previous case studies and literature reviews

The study involved the analysis of project estimation,
quantity surveying, material procurement, billing systems,
financial control, and inventory management using ERP
software tools. This methodology helped evaluate the
effectiveness, challenges, advantages, and practical
applications of ERP systems in multistoried residential
building projects. The collected data provided a clear
understanding of how ERP contributes to improving project
planning, resource management, cost control, and overall
construction efficiency.

IV.  ERP MODULUS USED IN CONSTRUCTION

ERP systems in the construction industry consist of multiple
integrated modules that are designed to manage and
coordinate various project activities through a single

72

centralized platform. These modules help construction
organizations streamline operations, improve communication
between departments, optimize resource utilization, reduce
project delays, and maintain cost and quality control. In
multistoried residential building projects, where multiple
activities are performed simultaneously, ERP modules play a
crucial role in ensuring smooth project execution. The major
ERP modules used in construction are explained below:

1. Project Planning

The project planning module is one of the most important
components of ERP in construction. It is used to define project
goals, allocate resources, assign responsibilities, prepare work
schedules, and monitor project progress. This module helps
project managers plan daily, weekly, and monthly construction
activities and ensures that all project tasks are completed
according to schedule.

2. Bill of Quantities (BOQ)

The BOQ module is used for quantity estimation and cost
planning. It provides detailed information about the quantities
of materials, labor, and equipment required for construction.
This module helps in accurate cost estimation, project
budgeting, tender preparation, and financial planning. It
reduces errors in quantity calculations and ensures effective
project cost management.

3. Inventory Management

The inventory management module controls material stock,
issue records, material movement, and warchouse
management. It helps track available stock levels and ensures
that materials are supplied on time for construction activities.
This module reduces material wastage, prevents shortages, and
improves inventory control.

4. Procurement Management

This module manages all purchasing activities such as supplier
selection, purchase requisitions, order placement, delivery
schedules, and payment processing. It ensures that materials
and equipment are procured efficiently and delivered on time.
Procurement management helps reduce delays caused by
material unavailability.

5. Material Requirement Planning (MRP)

The MRP module determines the quantity and timing of
material requirements based on project schedules and
progress. It ensures that the right materials are available at the
right time and place, reducing unnecessary stock and project
interruptions.

6. Human Resource Management

The HR management module helps manage labor allocation,
employee attendance, payroll processing, workforce records,
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and labor productivity. It ensures proper manpower planning
and effective workforce utilization for different project
activities.

7. Accounting and Billing

This module handles financial transactions, invoices, expense
records, payment tracking, and customer billing. It ensures
accurate accounting of project expenses and supports financial
transparency throughout the project lifecycle.

8. Asset Management

The asset management module helps track construction
machinery, tools, and equipment used on-site. It records
equipment usage, maintenance schedules, and
performance data to improve asset utilization and reduce
downtime.

repairs,

9. Cost Monitoring

This module is used to monitor project costs and compare
actual expenses with planned budgets. It helps identify cost
deviations, control unnecessary expenditures, and maintain
financial discipline throughout the project.

10. Project Scheduling

Project scheduling helps manage project timelines, work
sequences, milestones, and task dependencies. It ensures
timely completion of project activities and helps project
managers reduce delays and improve workflow management.

11. Quality Control

The quality control module ensures that construction activities
meet specified standards and project requirements. It supports
inspections, issue reporting, corrective actions, and quality
documentation to maintain construction quality.

12. Financial Reporting

The financial reporting module generates reports related to
project expenditures, profits, losses, budgeting, and cash flow.
These reports help management make informed financial
decisions and improve project performance.

Overall, ERP modules in construction provide a complete
solution for managing project planning, resource allocation,
inventory, procurement, cost control, quality management, and
financial reporting. These modules improve operational
efficiency, reduce project delays, enhance communication, and
support better decision-making, making ERP an essential
system for successful construction project management.

V. RESULT AND DISCUSSION

The findings of the study indicate that ERP implementation
has a significant positive impact on construction project
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management, particularly in multistoried residential building
projects.

The major advantages identified through the study are as
follows:

e Improved coordination between various departments
e Real-time monitoring of project activities

e  Better project estimation and budget management

e Reduction in material wastage

e Efficient labor and manpower management

e Improved procurement planning

e Better communication among project stakeholders

e Faster generation of reports and documentation

e Enhanced quality control and monitoring

e Increased financial transparency

e Reduction in project delays

e  Better resource allocation and planning

e Improved project performance and decision-making

The case study conducted at Kadam Infracon revealed that
ERP significantly improved project efficiency by integrating
different departments such as planning, procurement, billing,
and inventory management. It reduced duplication of work
and improved data accessibility. Real-time project monitoring
allowed management to identify delays and make corrective
decisions quickly. ERP also helped in controlling project costs
and maintaining quality standards.

However, despite its benefits, the study identified certain
challenges in ERP implementation:

e High cost of ERP implementation and maintenance

e Resistance from employees due to change in work
culture

e Lack of technical knowledge and training
e Problems related to data migration from old systems

e Difficulty in software customization for project-
specific needs
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e Lack of management commitment and strategic
planning

e Time required for full implementation

e Dependence on system accuracy and data input
quality

The study shows that although ERP implementation requires
significant investment and organizational changes, its long-
term benefits outweigh the challenges. Proper planning,
employee training, system customization, and strong
management support are essential for successful ERP
implementation in construction projects.

V. CONCLUSION

The construction industry is becoming increasingly
complex due to growing project sizes, higher quality
expectations, tight budgets, and strict deadlines. Traditional
project management methods often fail to provide effective
coordination among various departments such as planning,
procurement, inventory, finance, quality control, and project
execution. This study was carried out to understand the
effective implementation of Enterprise Resource Planning
(ERP) systems and evaluate their applicability in multistoried
residential building projects.

From the study, it is concluded that ERP plays a significant
role in integrating different construction processes into a
single platform, thereby improving communication, data
accuracy, and decision-making across the organization. ERP
systems help manage various project functions such as project
estimation, bill of quantities, inventory control, material
planning, manpower management, cost monitoring,
subcontractor coordination, billing, and financial accounting.
By implementing ERP, construction organizations can achieve
better control over project resources, reduce operational
delays, and improve project transparency.

The analysis of ERP implementation in the case study of
Kadam Infracon indicates that ERP improves the planning and
execution of construction activities by enabling efficient
management of materials, labour, and finances. Modules such
as estimation planning, BOQ generation, inventory
management, and project tracking assist in reducing errors,
avoiding duplication of work, and ensuring timely availability
of construction resources. ERP also supports project managers
by providing real-time updates, analytical dashboards, and
accurate reports for monitoring project progress and
controlling costs.

The study further reveals that ERP implementation contributes
significantly to reducing construction delays, improving
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productivity, minimizing material wastage, and enhancing
resource utilization. It supports better coordination among
stakeholders and ensures that project data is centrally stored
and easily accessible. In multistoried residential projects,
where multiple tasks occur simultaneously, ERP provides
better scheduling, procurement planning, and task
management, leading to improved project efficiency and
quality.

However, the study also identifies certain challenges
associated with ERP implementation in the construction
industry. High initial investment, employee resistance, lack of
training, data migration issues, customization requirements,
and inadequate top management support can affect the
successful implementation of ERP systems. In addition, many
ERP systems are primarily designed for manufacturing
industries and may require modifications to suit construction-
specific  requirements such as BOQ management,
subcontractor control, and project-based costing.

Despite these challenges, the study confirms that ERP is an
effective management tool for the construction industry when
properly planned and implemented. Successful ERP adoption
requires clear objectives, strong leadership support, proper
employee training, effective change management, and system
customization according to project needs.

In conclusion, ERP systems have become an essential
technological solution for improving efficiency, productivity,
cost control, and quality management in construction projects.
The implementation of ERP in multistoried residential
buildings helps achieve better project planning, resource
optimization, and financial control, ultimately contributing to
timely project completion and improved organizational
performance. Therefore, ERP can be considered a valuable
and sustainable solution for the digital transformation of the
construction industry.
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