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ABSTRACT

The construction industry plays a major role in infrastructure
development and economic growth; however, it faces several
challenges such as material wastage, project delays, cost overruns,
inefficient resource utilization, and environmental degradation. Lean
Construction and Green Construction have emerged as effective
approaches to improve productivity, sustainability, and overall
project performance.

This research examines the role of construction managers in
implementing lean and green construction practices in building
projects. The study focuses on lean tools such as Last Planner System
(LPS), Just-In-Time (JIT), 5S, Value Stream Mapping (VSM), and
visual management, along with green construction practices
including sustainable materials,

waste management, energy

efficiency, and resource conservation.

The research methodology includes literature review, comparative

case study analysis, site observations, and questionnaire survey
analysis. Two projects were studied to understand the impact of
proactive construction management in lean-green implementation.
Findings indicate that projects with active construction management

https://doi.org/10.55041/ijcope.v2i5.839

involvement achieved improved workflow continuity, reduced
material wastage, better coordination, enhanced sustainability

performance, and improved productivity.

The study concludes that construction managers play a crucial role in integrating lean and green practices
through effective planning, coordination, monitoring, resource management, and stakeholder communication.
The research also identifies major barriers such as lack of awareness, inadequate training, resistance to change,
and higher initial investment costs.

Keywords: Lean Construction, Green Construction, Sustainable Construction, Construction Management,
Waste Reduction, Resource Optimization.

CHAPTER 1 - INTRODUCTION

The construction industry is one of the largest sectors contributing to infrastructure development and economic
expansion. Despite its importance, the industry continues to face major issues including project delays, material
wastage, poor coordination, inefficient workflow, and environmental degradation.

Traditional construction practices often lead to excessive consumption of natural resources and generation of
construction waste. To overcome these challenges, modern construction projects are increasingly adopting Lean
Construction and Green Construction principles.
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Lean construction focuses on eliminating waste, improving workflow efficiency, increasing productivity, and
enhancing project coordination. Green construction emphasizes environmental sustainability through energy-
efficient systems, sustainable materials, waste reduction, and resource conservation.

Construction managers play a significant role in implementing these practices because they are directly
responsible for planning, coordination, scheduling, monitoring, quality control, and communication among
stakeholders.

1.1 Aim

To study the role of construction managers in planning, coordinating, and implementing lean and green
construction practices for improving project efficiency and sustainability.

1.2 Objectives

. To study the principles and techniques of lean and green construction.

. To identify the responsibilities of construction managers in lean-green implementation.
. To analyse lean tools such as LPS, JIT, 5S, and VSM.

. To study challenges faced during implementation.

. To suggest strategies for effective implementation in the Indian construction industry.
1.3 Scope

The study focuses on building construction projects and examines how construction managers contribute to
waste reduction, workflow improvement, sustainable practices, and efficient resource management.

1.4 Limitations

. Limited availability of project data.

. Limited survey responses.

. Restricted access to live construction sites.

. Dependence on respondent opinions and secondary data.

2. RESEARCH METHODOLOGY

The study follows a mixed-method research approach combining qualitative and quantitative methods.

2.1 Research Methods

Qualitative Methods

. Literature review

. Case study analysis

. Site observations

. Comparative analysis

Quantitative Methods

. Questionnaire survey

. Statistical interpretation
o Percentage analysis

. Graphical representation
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2.2 Research Process

The research was conducted in the following stages:

. Problem identification and objective formulation.

. Literature review on lean and green construction.

. Selection of case studies.

. Site observations and data collection.

. Questionnaire survey among construction professionals.
. Comparative analysis and interpretation.

. Conclusions and recommendations.

2.3 Case Studies Selected

Case Study 1- Godrej Platinum, Vikhroli, Mumbai

. High-rise residential project
. IGBC Platinum certification
. Lean + Green integration

Case Study 2 - Henkel Sustainable Manufacturing Facility, Pune

. Industrial facility

. LEED Gold certification

. Resource-efficient construction practices
2.4 Survey Methodology

A structured questionnaire survey was conducted among construction managers, architects, engineers, and
project professionals. The questionnaire covered:

[ Lean construction awareness

. Green construction implementation
. Lean tools and techniques

. Role of construction managers

. Barriers to implementation

[ Improvement strategies

3. LITERATURE REVIEW

3.1 Lean Construction

Lean construction originated from the Toyota Production System (TPS) developed in Japan. The concept was
later adapted for construction projects to improve workflow, minimize waste, and enhance productivity.

According to Koskela (1992), lean construction focuses on value generation, waste reduction, workflow
management, and continuous improvement.

Researchers like Gregory Howell and Glenn Ballard created useful lean technologies for construction

management, especially the Last Planner System (LPS), which enhanced workflow management and planning
reliability.
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Principles of Lean Construction

Lean Principle Purpose

Waste Minimization Reduce non-value-added activities
Continuous Improvement Improve processes continuously

Pull Planning Schedule activities based on workflow needs
Value Generation Enhance client satisfaction

Workflow Reliability Maintain uninterrupted workflow
Transparency Improve communication and coordination

3.2 Lean Construction Tools

1. Last Planner System (LPS)

A planning and control system that improves scheduling reliability and workflow continuity.

2. Pull Planning

A collaborative planning technique where activities are planned backward from project milestones.
3. Just-In-Time (JIT)

Materials are delivered only when required to reduce inventory and wastage.

4. 58S System

A workplace organization technique consisting of:

. Sort

. Set in Order
. Shine

. Standardize
U] Sustain

5. Value Stream Mapping (VSM)

Used to identify non-value-adding activities and workflow inefficiencies.

6. Visual Management

Uses charts, labels, signs, and progress boards for communication and monitoring.

3.3 Green Construction

Green construction focuses on reducing environmental impacts throughout the building lifecycle.

Ofori (1998), presented a framework for environmentally friendly building techniques and discussed about the
idea of sustainable construction.
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Principles of Green Construction

Principle

Purpose

Energy Efficiency

Reduce energy consumption

Water Conservation

Minimize water usage

Resource Efficiency

Optimize material usage

Sustainable Materials

Use eco-friendly materials

Waste Reduction

Minimize construction waste

Indoor Environmental Quality Improve occupant health

Site Sustainability

Protect surrounding environment

3.4 Green Construction Techniques

. Passive design strategies

. Sustainable material usage

. Energy-efficient systems

. Rainwater harvesting

. Waste segregation and recycling
. Renewable energy systems

3.5 Integration of Lean and Green Construction

o B,
(am)

B
*‘ - ’*

Lean and green construction share common objectives such as waste reduction, resource optimization,
sustainability, and continuous improvement.

Mollasalehi et al. studied the integration of lean and green construction practices and explained that both

approaches share common objectives such as waste reduction, continuous improvement, resource efficiency,

and value generation.

Lean Construction

Green Construction

Process waste reduction

Environmental waste reduction

Workflow efficiency

Resource efficiency

Productivity improvement

Sustainability improvement

Time and cost optimization

Energy conservation

Integrated lean-green implementation improves both operational efficiency and environmental sustainability.

3.6 Role of Construction Managers

In modern construction projects, construction managers are crucial to the application of lean and green

construction techniques. Throughout the course of the project, they are in charge of planning, coordinating,
managing resources, maintaining a check on workflow, and implementing sustainability.
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Construction managers are responsible for:

. Planning and scheduling

. Workflow coordination

o Resource management

. Waste reduction

. Sustainability monitoring

. Stakeholder communication
. Safety and quality control

Effective managerial involvement improves productivity, coordination, and sustainability performance.

4. CASE STUDY ANALYSIS

4.1 Case Study 1 — Godrej Platinum, Mumbai

Godrej Platinum is a high-rise residential project located in Vikhroli, Mumbai. The project successfully
integrated lean and green construction practices.

Lean Practices Observed
1. Last Planner System (LPS)

Weekly planning meetings were conducted involving site engineers, supervisors, and subcontractors. The
system improved workflow continuity and reduced delays.

2. 5S System

The site maintained organized storage zones, proper housekeeping, labelled materials, and clear pathways.
3. Visual Management

Progress charts, safety signage, and workflow boards improved communication and monitoring.
Green Practices Observed

1. Sustainable Materials

Use of fly ash concrete, recycled steel, and low VOC materials.

2. Waste Management

Separate collection areas were maintained for steel scrap, concrete waste, and recyclable materials.
3. Resource Efficiency

Water usage, electricity consumption, and equipment operation were continuously monitored.
Role of Construction Manager

The construction manager supervised planning, workflow coordination, housekeeping, material management,
sustainability compliance, and waste segregation.
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Outcome

Implementation of lean and green practices improved:

. Workflow reliability

. Labour productivity

. Site organization

. Resource efficiency

. Environmental performance

4.2 Case Study 2- Henkel Sustainable Manufacturing Facility, Pune

Henkel’s manufacturing facility in Pune was developed with a strong focus on sustainability, operational
efficiency, and environmentally responsible construction methods.

Lean practices improved:

. Workflow continuity

. Coordination efficiency
o Resource management
° Productivity

. Site organization

Green construction practices improved:

. Energy efficiency

L Water conservation

. Waste reduction

. Environmental sustainability
. Resource optimization

The case study confirmed that proactive involvement of construction managers significantly improves project
efficiency, sustainability performance, and successful implementation of lean-green construction practices.

5. DIGITAL TOOLS USED IN LEAN-GREEN CONSTRUCTION

Digital technologies play a major role in improving construction planning, coordination, monitoring,
sustainability management, and workflow optimization in lean-green construction projects. Modern construction
managers increasingly depend on digital tools for efficient project execution, communication, and decision-
making.

The integration of Building Information Modelling (BIM), scheduling software, project monitoring systems,
and resource management tools supports lean construction principles by reducing delays, improving
coordination, and minimizing waste generation. Simultaneously, these tools assist green construction practices
through energy analysis, clash detection, sustainable material management, and resource optimization.

5.1 Primavera P6

Primavera P6 is one of the most widely used project management and scheduling software applications in the
construction industry. It helps construction managers prepare detailed schedules, allocate resources, monitor
progress, and control project timelines.
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Applications in Lean-Green Construction

. Master scheduling and activity sequencing
. Resource planning and optimization

. Delay monitoring and recovery planning

. Progress tracking and reporting

. Coordination of multiple subcontractors
Benefits

e Improved workflow planning
e Better schedule reliability

e Reduced project delays

o Efficient resource utilization

5.2 Microsoft Project

Microsoft Project is used for activity scheduling, resource allocation, progress monitoring, and project
coordination. It supports small and medium-scale projects by simplifying planning and communication.

Applications

e  Gantt chart preparation

e Activity tracking

e Labour and equipment scheduling
e Budget monitoring

Benefits

e Easy project monitoring
e Better coordination among stakeholders
e Improved communication and reporting

5.3 Autodesk Revit

Autodesk Revit is a BIM-based software used for architectural, structural, and MEP modelling. It enables better
visualization and coordination during project planning and execution.

Applications

¢ Building Information Modelling (BIM)

¢ Clash detection

e Quantity estimation

¢ Sustainable building analysis

¢ Coordination between architectural and engineering systems

Benefits

e Reduced rework and conflicts

e Better design coordination

e Improved material estimation

e Enhanced sustainability planning
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5.4 Autodesk Navisworks
Autodesk Navisworks is mainly used for project coordination, clash detection, and construction simulation.

Applications

e 4D construction simulation
e (lash detection between services

Coordination of construction activities
Visual project monitoring

Benefits

e Reduced site conflicts

e Improved planning accuracy
e Better workflow sequencing
e Reduced construction errors

5.5 Outbuild and Touch plan

Outbuild and Touch plan are digital lean construction platforms that support Last Planner System (LPS)
implementation.

Applications

e Pull planning

e  Weekly work planning

e Constraint tracking

e PPC (Percent Plan Complete) monitoring

Benefits

e Improved planning reliability

e Better workflow continuity

¢ Enhanced team collaboration

e Reduced workflow interruptions

5.6 Importance of Digital Technologies in Lean-Green Construction

Digital technologies significantly improve the implementation of lean and green construction practices by
enhancing coordination, reducing waste, improving communication, and supporting sustainable decision-
making.

The integration of digital tools with construction management practices results in:

e Improved productivity

e Better workflow management

e Reduced material wastage

e Efficient resource utilization

¢ Enhanced sustainability performance

e Improved monitoring and reporting systems

Therefore, digital transformation has become an essential component of modern lean-green construction
management.
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6. SURVEY ANALYSIS

A questionnaire survey was conducted among architects, construction managers, engineers, contractors, and
project professionals to understand industry perception regarding lean and green construction implementation.

The questionnaire focused on:

e Awareness of lean construction

e Awareness of green construction

e Use of lean tools

o Sustainability practices

¢ Role of construction managers

e Barriers in implementation

e Recommendations for improvement

6.1 Key Findings from Survey
Awareness of Lean Construction

Most respondents were aware of lean construction concepts and agreed that lean techniques improve workflow
efficiency, reduce delays, and increase productivity.

Awareness of Green Construction

The majority of professionals believed that green construction practices are essential for sustainable
development and environmental protection.

Importance of Construction Managers
Respondents strongly agreed that construction managers play a vital role in:

e Planning and scheduling
e Resource management

e  Workflow coordination

¢ Sustainability monitoring
e Team communication

e Waste management

Effectiveness of Lean Tools
The survey indicated that:

e Last Planner System improves workflow reliability.
e Just-In-Time delivery reduces excess inventory.

e 58S improves site organization and safety.

e Visual management improves communication.

Benefits of Green Construction
Respondents identified the following major benefits:

e Reduced environmental impact
e Energy conservation

e Resource efficiency

¢ Better waste management

¢ Improved building performance
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Major Barriers Identified
The following barriers were identified:

e Lack of awareness and training

e Resistance to change

o Higher initial implementation cost

e Lack of skilled professionals

e Poor coordination among stakeholders

7. RESULTS AND DISCUSSION

The study analysed findings obtained from literature review, case studies, site observations, and questionnaire
survey.

7.1 Findings from Literature Review

The literature review established that lean construction improves workflow efficiency, reduces non-value-
adding activities, and enhances productivity. Green construction supports environmental sustainability through
efficient resource management and reduced environmental impacts.

Researchers emphasized that integrating lean and green principles creates a balanced approach toward
productivity improvement and sustainability enhancement.

7.2 Findings from Case Studies

The organized lean-green project demonstrated:

e Better workflow coordination
e Improved planning reliability
e Reduced material wastage

e Better sustainability practices
¢ Enhanced site organization

Lean tools such as LPS, JIT, 5S, and visual management improved project coordination and execution
efficiency.

Green construction practices such as waste segregation, sustainable materials, and resource-efficient systems
improved environmental performance.

7.3 Findings from Survey Analysis

The survey findings revealed that industry professionals strongly support lean and green implementation.
However, successful implementation depends on effective managerial involvement, stakeholder coordination,
and proper training.

Most respondents agreed that construction managers significantly influence:

e  Productivity improvement
e Waste reduction

e Sustainability performance
e  Workflow management

e Project coordination
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7.4 Overall Discussion

The study confirms that lean construction and green construction are complementary approaches. Lean
construction focuses on operational efficiency and workflow optimization, while green construction focuses on
environmental sustainability and resource conservation.

Construction managers act as the connecting link between project planning, execution, sustainability practices,
and stakeholder coordination. Their involvement directly affects project efficiency, quality, safety, and
environmental performance.

8. CONCLUSION

The construction industry is gradually shifting toward sustainable and efficient project delivery methods due to
increasing environmental concerns, resource limitations, and project management challenges.

This study examined the role of construction managers in implementing lean and green construction practices.
The research established that lean construction techniques such as Last Planner System, Just-In-Time delivery,
58S, Value Stream Mapping, and visual management improve workflow continuity, productivity, coordination,
and waste reduction.

Green construction practices such as sustainable material usage, energy-efficient systems, waste segregation,
water conservation, and recycling improve environmental sustainability and resource efficiency.

The study concludes that construction managers play a major role in:

) Planning and scheduling

. Workflow coordination

) Sustainability monitoring

. Resource management

) Stakeholder communication
o Waste reduction

o Continuous improvement

Projects with active managerial involvement demonstrated better project performance, reduced delays, improved
productivity, and enhanced sustainability outcomes.

Therefore, the integration of lean and green construction under effective construction management can
significantly improve the future of the Indian construction industry.
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9. RECOMMENDATIONS

Based on the findings of the study, the following recommendations are proposed:

Conduct training programs on lean and green construction practices.
Increase awareness regarding sustainable construction methods.

Encourage adoption of digital construction management tools.

Improve coordination between project stakeholders.

Promote use of sustainable and recyclable materials.

Implement standardized lean construction practices.

Encourage regular monitoring and performance evaluation.

Strengthen the role of construction managers during all project phases.
Promote green certification systems such as IGBC and GRIHA.

Encourage research and innovation in sustainable construction technologies.

00Nk W=

._.
e

References

1. Koskela, L. (1992). Application of the New Production Philosophy to Construction. Stanford University,
CIFE Technical Report No. 72.

2. Howell, G. (1999). What is Lean Construction. Proc. 7th Annual Conference of the International Group for
Lean Construction (IGLC-7), Berkeley, California.

3. Ballard, G. (2000). The Last Planner System of Production Control. Ph.D. Dissertation, University of
Birmingham, UK.

4. Womack, J.P. & Jones, D.T. (1996). Lean Thinking: Banish Waste and Create Wealth in Your Corporation.
Simon & Schuster.

5. Ofori, G. (1998). Sustainable Construction: Principles and a Framework for Attainment. Construction
Management and Economics, 16(3), 201-208.

6. Kibert, C.J. (2008). Sustainable Construction: Green Building Design and Delivery. 2nd Edition, John Wiley
& Sons.

7. Salem, O., Solomon, J., Genaidy, A. & Luegring, M. (2006). Site Implementation and Assessment of Lean
Construction Techniques. Lean Construction Journal, 2(2), 55-81.

8. Wu, P. & Low, S.P. (2012). Lean and Green Construction: A Synergistic Approach. Journal of Green
Building, 7(4), 105-126.

9. Ahuja, V., Yang, J. & Shankar, R. (2017). Lean and Green Construction: A Integrated Approach.
International Journal of Construction Management, 17(2), 122-136.

10.Mollasalehi, N., Yiu, T.W. & Chan, P.C. (2021). Integration of Lean and Green Construction: A Systematic
Review. Journal of Cleaner Production, 315, 128-145.

11.Hwang, B.G. & Tan, J.S. (2012). Green Building Project Management: Obstacles and Solutions for
Sustainable Development. Sustainable Development, 20(5), 335-349.

12.Smith, R.M. (2015). Green Building in India: A Comparative Analysis of LEED-India and GRIHA Rating
Systems. Journal of Green Building, 10(3), 15-32.

13.IGBC (2023). IGBC Green New Buildings Rating System. Indian Green Building Council.

14.GRIHA (2023). GRIHA Volumes and Manuals. The Energy and Resources Institute.

15.Alarcon, L.F. (1997). Lean Construction. A.A. Balkema Publishers, Rotterdam

16.Sacks, R., Koskela, L., Dave, B.A. & Owen, R. (2010). Interaction of Lean and Building Information
Modeling in Construction. Journal of Construction Engineering and Management, 136(9), 968-980.

17.Abdelhamid, T.S. (2007). Lean Construction Principles. Lean Construction Institute, Michigan State
University.

18.Gao, S. & Low, S.P. (2014). The Toyota Way Model: An Alternative Framework for Lean Construction.
Total Quality Management & Business Excellence, 25(5-6), 664-682.

© 2026 The . Published by . Website: https://ijcope.org/ 13


https://ijcope.org/

International Journal of Creative and Open Research in Engineering and Management
ISSN: 3108-1754 (Online)
Volume 02 Issue 05 May-2026 | Impact Factor: 3.5

19.Love, P.E.D., Edwards, D.J. & Irani, Z. (2012). Moving Beyond Optimism Bias and Strategic
Misrepresentation: An Explanation for Social Infrastructure Project Cost Overruns. IEEE Transactions on
Engineering Management, 59(4), 560-571.

20.Tam, V.W.Y., Tam, C.M. & Zeng, S.X. (2007). Towards Adoption of Prefabrication in Construction.
Building and Environment, 42(10), 3642-3654.

21.Shurrab, M., Hussain, M. & Khan, M. (2019). Green and Lean Construction Practices in the Construction
Industry. Journal of Cleaner Production, 231, 1182-1195.

© 2026 The Author(s). Published by IJCOPE Journal. Website: https://ijcope.org/ 14


https://ijcope.org/

