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ABSTRACT: This research examines inventory management strategies for sustainability in building projects. It
examines how to include environmentally friendly methods into the acquisition, storage, and use of resources in
building projects. It conducts a thorough literature study to investigate historical patterns, current issues, and future
potential in sustainable inventory management. The use of lean construction ideas, green procurement tactics, and
circular economy principles are among the key focal areas. Challenges such as supply chain complexity and reluctance
to change are addressed, as are chances for cost reductions, waste reduction, and improved brand perception. The
findings of this study lead to the development of effective solutions for increasing sustainability in construction
inventory management. The aim of the research is to evaluate current inventory management methods in construction
and assess their sustainability alignment. Additionally, it seeks to identify challenges and barriers impeding the
integration of sustainable practices into construction inventory management.

KEYWORDS: inventory Management, Sustainability, Construction Works, Resource Utilization, Waste Reduction.
I. INTRODUCTION

The sustainability and general performance of building projects are significantly influenced by the efficient
management of inventories in the industry. The necessity for sustainable practices that go beyond building a facility is
becoming more apparent as the construction sector develops. This has led to an increased emphasis on inventory
management as a vital component of guaranteeing environmentally friendly building projects. The way in which
resources, materials, and equipment are managed in construction projects affects not just the project's financial
performance but also its social and environmental responsibilities. In order to further the objectives of environmental
stewardship and long-term project profitability, this research will explore the complexities of inventory management in
the context of sustainability in construction projects. It will do this by looking at various approaches, obstacles, and
innovative ideas. This study aims to provide insights that help improve industry standards, guide best practices, and
promote a more resilient and environmentally aware approach to construction project management by examining the
relationship between inventory management and sustainability in the construction sector. By doing this, it fills in a
significant void in the literature and advances the continuing discussion on sustainable building techniques.

1.2 Inventory Management

Managing the procurement, storing, and use of supplies, products, and assets within a company is a crucial component
of inventory management. In the context of construction works, effective inventory management is particularly
essential as it directly influences project timelines, costs, and sustainability. The comprehensive nature of inventory
management encompasses various key components.

Procurement

Efficient inventory management starts with strategic procurement practices. This involves sourcing and acquiring
materials and resources necessary for construction projects. Procurement decisions impact not only cost but also the
quality and sustainability of materials.

Storage and Warehousing

The proper storage of materials is crucial to prevent damage, deterioration, or loss. Warehousing strategies involve
organizing and maintaining inventory in a way that allows for easy retrieval and minimizes the risk of obsolescence.
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Tracking and Monitoring:

Real-time tracking and monitoring of inventory levels are essential for staying informed about the availability of
materials. This involves streamlining tracking procedures via the use of technology like barcoding, RFID (Radio-
Frequency Identification), or inventory control applications.

Demand Forecasting:

Anticipating the demand for materials is vital to ensure that construction projects have the necessary resources at the
right time. Accurate demand forecasting minimizes delays, reduces excess inventory, and enhances overall project
efficiency.

Cost Control:

Inventory management directly influences project costs. By optimizing the procurement process, minimizing waste,
and efficiently utilizing resources, construction projects can achieve cost savings and improved financial performance.

1.3 Sustainability in Construction Works
In order to fulfil the current demands of buildings while safeguarding the capacity of subsequent generations to satisfy
their own demands, methods and tactics that promote sustainability must be used in building projects. It covers a wide
range of factors, from civic duty and economic viability to material management and the impact on the environment.
This is a thorough rundown of the main elements of sustainable building:

e Environmental Considerations:
Materials Selection: Selecting materials for sustainable building entails going for longer-lasting and less
environmentally damaging resources, which include recycled or locally produced materials.

e Resource Conservation:
Waste Reduction: reducing the amount of trash generated during development by disposing of, reusing, and
implementing effective waste management techniques.

¢ Social Responsibility:
Community Engagement: involving & including the neighborhood in the building process, attending to their issues, and
promoting neighborhood building.

e Economic Viability:
Life-Cycle Costing: taking into account the whole cost of constructing, operating, maintaining, and demolishing a
building or other infrastructures over the course of its whole existence.

1.4 Challenges and opportunities in integrating sustainability into inventory management practices

Integrating sustainability into inventory management practices presents both challenges and opportunities for
organizations. One major challenge is the complexity of modern supply chains, which often involve multiple
stakeholders, locations, and processes. Ensuring sustainability across such intricate networks can be difficult, requiring
comprehensive strategies and collaboration with suppliers and partners. Another challenge is the availability and
quality of data on environmental impacts throughout the supply chain. Obtaining accurate and reliable data is crucial
for making informed decisions but can be challenging due to data collection and measurement limitations. However,
integrating sustainability into inventory management practices also offers significant opportunities. One key
opportunity is the potential for improved efficiency. Sustainable practices can lead to more efficient use of resources,
reducing waste and costs in the long run. Additionally, embracing sustainability can enhance the reputation of a
company, leading to increased customer loyalty and market share. It can also drive innovation, as companies develop
new products and processes to meet sustainability goals. Furthermore, sustainability practices can help mitigate risks
related to environmental issues, regulatory changes, and supply chain disruptions, making businesses more resilient in
the face of challenges.

1.5 Scope of the Study

The purpose of the study was to thoroughly investigate the planning elements of sewage treatment plants (STPs) and
sewer networks, with a particular emphasis on operations, maintenance, and service issues. It looked at existing
methods and issues in the planning, design, and management of STPs and sewage networks. The study also examined
innovative technologies and techniques for increasing the efficiency and sustainability of these systems. Furthermore,
the study explored the role of public-private partnerships and community engagement in tackling operational and
maintenance challenges with STPs and sewer networks. The findings of the study helped to establish effective
strategies for planning and managing STPs and sewer networks, ensuring long-term and efficient wastewater treatment
and sanitation services.
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II. LITERATURE REVIEW

Steven Kelly Marshall et.al (2012) introduced a methodology aimed at estimating emissions inventories for
commercial building projects. Commercial building construction, a significant contributor to environmental impact, is
responsible for 7% of greenhouse gas emissions in the United States, with 76% attributed to motor vehicles. The lack of
recognized approaches for assessing emissions at the project level has impeded a clear understanding of when and
where construction-related emissions occur. This research addresses this gap by presenting a technique that utilizes a
case study of a commercial building to elucidate the relationship between building construction activities and
emissions. The methodology provides a valuable tool for determining fuel usage and emissions at various phases of the
building process, allowing for quantified emission estimates at different levels of detail, including construction activity
and the total project. The study emphasizes the episodic nature of emissions during construction, with equipment and
site work activities playing a significant role in contributing to the overall emissions of the project. This technique helps
to improve our understanding of the environmental effect of developing businesses by bridging the knowledge vacuum
on carbon assessment at the project level. It also offers suggestions for environmentally friendly methods in
construction.

Sandeep Kumar Gupta et.al (2020) evaluated the stock procedures at the Dessie Housing & Construction Agency
branch location using a questionnaire with a descriptive technique. The research utilized a combined quantitative and
qualitative methodology, surveying 18 participants purposively selected from a target group of 54. Interviews with the
Branch Manager and Logistic Manager were conducted, featuring seven generalized interview questions, document
analysis, and a Likert Scale questionnaire comprising 49 items across seven categories for data collection. The key
findings of the study indicate that supplies are issued in compliance with requisitions verified by technical personnel as
part of the inventory management processes. Inventory issues are addressed using techniques such as First in First Out,
Weighted Average Cost, and Standard Price. Primary challenges identified include significant building material losses
and storage problems. The company maintains up-to-date perpetual inventory records and routinely reviews inventory
record reports. To enhance understanding of the inventory management control system in the specific research field, the
study recommends further research efforts.

Wesley Douglas Oliveira Silva et.al (2020) This study's main goal was to develop a novel method for evaluating
Critical Success Factors (CSF) in reversed flow inventory control, with an emphasis on the iron and steel and
metalworking sectors. The study employed a problem structuring method (PSM) and a strategic map analysis approach,
engaging stakeholders in a participatory process to identify and analyze CSFs. Through a case study on returnable
packaging within the metallurgy and steel industry, the proposed procedure was validated. The results of the study
revealed minimized conflicts, improved discussions regarding surveyed CSFs, and confirmation from decision-makers
that their perspectives were accurately reflected in the strategic map. While the procedure was tailored to the presented
case study, the research suggests its replicability for other organizations seeking to identify their unique CSFs. The
study emphasizes the significance of effectively surveying CSFs, highlighting their direct influence on profits, process
performance, and competitive environments. The originality of the research lies in proposing a methodology
specifically designed for messy, complex, and unstructured situations, fostering cyclic analysis and comprehension of
multiple perspectives crucial in group decision-making environments.

Wesley Douglas Oliveira Silva et.al (2020), aimed to propose a novel procedure for surveying Critical Success
Factors (CSF) in reverse flow inventory management, focusing on the metallurgy and steel industry. leva CATALDO
“Sustainable Supply Chain Management In Construction: An Exploratory Review For Future Research” (2022): This
research explores the difficulties in implementing supply chain management in the construction industry, with a focus
on long-term sustainability issues. Through the use of bibliometric and content analysis techniques, the study examines
over 95 articles from 2017 to 2021 and identifies a number of problems with sustainable supply chain management
(SSCM) in the construction industry. These include social, economic, and environmental patterns often referred to as
the "triple bottom line"—with significant contributions from artificial intelligence developments. The challenges that
have been found include inefficiencies in logistics, insufficient money, environmental issues during the demolition
process, and challenges in applying sustainability measures because of needs related to time, data, and competence.

Sergey Tinkov's et.al (2023) aims to identify critical aspects impacting supply chain sustainability and explore
practical approaches for enhancing sustainability in the construction sector. The construction industry historically lags
in adopting integrated Enterprise Resource and Relationship Processing Systems (ERP) for supply chain integration.
The study's significance is underscored by the imperative to establish robust partnerships and enhance the resilience of
building supply chains, particularly in the context of the pandemic. Employing a descriptive-based methodology, the
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research systematically examines and classifies variables influencing supply chain stability, with the ultimate goal of
identifying ways to improve stability. The research utilizes the analytic hierarchy process, employing hierarchy analysis
as a technique for scenario selection to choose a model for enhancing supply chain stability. The findings contribute
valuable insights to the construction industry's efforts in fortifying supply chains and fostering sustainability amid
evolving challenges.

Jimmie Hinze et.al (2013) explores the integration of construction worker safety and health within the assessment of
sustainable construction. The concept of sustainability, particularly in the context of green building practices, is
multifaceted, encompassing academic, social, political, and ecological dimensions. Sustainable development, as
defined the United Nations Committee on Environment and Development, is the process of advancing socially,
economically, and diplomatically while satisfying current demands without endangering the capacity of future
generations to satisfy their own. According to the Office of the Federal Economic Executive, green construction is the
process of improving a building's energy, water, & material utilisation while also lowering its long-term effects on the
environment and public health. Hinze's study explores the complex interrelationship between worker well-being &
environmentally friendly development, highlighting the imperative of balancing these factors for an all-encompassing
and ethical approach to architecture methods.

Rui-dong Chang's essay et.al (2017) addresses the escalating demand for sustainability within the construction
sector. The essay highlights the challenges faced by practitioners and policymakers in achieving sustainability, given its
multifaceted nature and the constraints on resources within construction companies. The research proposes Transition
Pathways toward Sustainability (TPS) for construction enterprises, aiming to optimize values related to the economy,
society, and the environment. Through cluster analysis, construction firms are initially categorized based on their
sustainability performance. Subsequently, an importance-performance analysis identifies essential sustainability
characteristics. The findings reveal unanimous agreement on the critical importance of economic sustainability.
However, notable variations exist among different company clusters regarding their perceptions and implementations
of social and environmental sustainability. This divergence underscores that distinct groupings of construction
businesses, aspiring for enhanced sustainability, adopt unique transition strategies.

Fatima Afzal et.al (2016) emphasizes how the top 50 building firms, as determined by Engineering News Record
(ENR), have integrated environmental sustainability, social fairness, and economic efficiency. The report emphasizes
how construction companies are coming under more and more pressure to embrace sustainability and openly share their
total sustainability performance. The study employs a survey approach, utilizing content analysis and examining
publicly accessible organizational documents, including annual and sustainability reports. Specific objectives include
evaluating disclosure strategies and comparing sustainability performance against Global Reporting Initiatives (GRI)
requirements. Findings reveal that, despite the emphasis on sustainability, the majority of firms still prioritize financial
success. The research highlights a notable dedication to sustainability activities among European contractors, while
contractors in Australasia are perceived to lag in disclosing their sustainability endeavors. The study emphasizes the
necessity for a more comprehensive and well-rounded strategy aligned with the triple bottom line, shedding light on the
current state of sustainability practices in the construction sector.

Mohamed Ibrahim et.al (2016) with a primary focus on resource and waste management to integrate the construction
sector into the framework of sustainable building. The research highlights the extensive use of non-renewable resources
in global building projects, coupled with the significant generation of waste during demolition and construction phases.
Recognizing the economic and environmental implications of these practices, the study advocates a shift from
conventional waste management methods to sustainable solutions prioritizing waste recovery over disposal. mherst, the
research employs case studies and a meticulous examination of waste management data, particularly in projects
aligning with U.S. Green Building Council criteria. The research aims to calculate the potential financial and
environmental benefits associated with recycling building debris from these specific projects. Utilizing field-based
values derived from the analysis, the study establishes a statistical paradigm for typical building projects. It offers
insights into potential reductions in landfill volume and associated costs through the adoption of recycling practices.
The ultimate objective of this research is to optimize the advantages derived from efficient waste recovery techniques,
thereby contributing to the enhancement of sustainable construction waste management practices.

T. B. Odubiyi et.al (2023) This study underscores the significance of technology in the construction sector, with a

specific focus on material management. The research centers on the South African construction industry, recognizing
the substantial impact of technology adoption on various facets of the economy. Employing a quantitative
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methodology, the study utilizes descriptive statistical methods for data analysis and administers questionnaires to
experts in the field. The findings highlight that the integration of It is essential to use technical tools for effective
material management in the South African construction industry. These tools encompass comprehensive
communication of material scope and usage to all stakeholders, explicit articulation of monitoring mechanisms from
project initiation, and continuous progress monitoring. The research identifies that the use of technical instruments
positively influences profit maximization, on-site material monitoring, and pre-project planning and material
clarification.

Zahra Mohammadnazari et.al (2020), aims to establish an inventory management supply chain network
incorporating a material supplementary warehouse alongside the project site storage facility. Employing multi-criteria
decision-making approaches, the research determines the optimal location for the warehouse. Acknowledging the
environmental impact of the transportation industry, particularly in contributing to global warming, the study focuses
on minimizing the external cost of material delivery. To address the challenge of delivering the required supplies to the
project site in the presence of an auxiliary warehouse, the research proposes a mathematical formulation. The findings,
demonstrated through a numerical example, highlight how accounting for uncertainty enhances decision-making
processes, thereby increasing the confidence level in supply chain management. This method not only contributes to
reducing the environmental footprint of material transportation in construction projects but also optimizes inventory
logistics.

Laddu Bhagya Jayasinghe et.al (2020) 'Development of a BIM-Based Web Application as a Resource and
Component Bank for a Green Building Market' is the study title presented. The study discusses the environmental
challenges that the building services sector faces because of its expensive operations and high waste production.
Recognizing the urgent need for sustainable development in the management of construction and demolition (C&D)
waste, the author proposes a system based on Building Information Modelling (BIM). The suggested system aims to
promote a circular economy by enhancing the efficient recycling of materials and components. Leveraging a web
browser, the system extracts material and component information from BIM models. Implementation is achieved
through a Material and Component (M&C) bank tool, developed using PHP and MYSQL. This tool facilitates the
measurement of C&D waste, evaluates design for deconstruction, and provides crucial data on the reusable state of
components. The proposed BIM-based approach represents a significant advancement in waste management within the
construction industry.

Dr. Anil N. Ghadge et.al (2019) explores the transformative impact of Building Information Modelling (BIM) on
traditional construction practices. The study delves into the growing imperative for sustainable structures within the
construction sector and investigates how BIM can revolutionize conventional building methods. By utilizing BIM to
consider various factors such as sun-path, location, orientation, thermal characteristics of materials, ventilation, and
daylighting, the research focuses on conducting a sustainability analysis for a hotel structure. Autodesk Insight and
Autodesk Green Building Studio are employed for a comprehensive assessment of the hotel building's social,
environmental, and economic impacts. The research demonstrates how BIM simplifies assessments related to sun-path,
wind, heating and cooling loads, shading, and lighting. Additionally, BIM provides valuable insights into energy
consumption and cost projections throughout the structure's lifecycle. The findings underscore BIM's capacity to reduce
resource utilization, facilitate predictive analysis, and enhance overall building efficiency.

Fuat Kosanoglu's et.al (2021) The report highlights the growing interest in using sustainable methods to deal with
these problems. This paper proposes an environmentally conscious supply chain management approach specifically for
the construction industry, with a focus on the Turkish setting. The study's sustainable supply chain management
approach takes sustainability into account on an environmental, social, and economic level. With a focus on all stages
of development, it is based on the life cycle assessment of structures. The model has a triple bottom line method, taking
into account how the economic, social, and environmental factors are interrelated. The study uses the analytic network
processes technique to assess the sustainability level of Turkey's construction supply chain management, drawing on
the concepts of the LEED green building performance rating system. This method advances a thorough comprehension
of the sustainability situation in the Turkish building sector. By highlighting the significance of sustainable supply
chain management components in the construction industry, the study significantly contributes. It also provides a
framework to improve the implementation of environmentally friendly methods in building supply chain leadership and
pinpoints the underlying reasons of insufficient sustainable development procedures.
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Ashika M et.al (2020) The research emphasizes the significance of material management in the construction sector,
elucidating its impact on project efficiency and cost optimization. Efficient material management aims to ensure the
timely availability of construction materials at their designated locations, fostering improved workface planning,
heightened labor productivity, and streamlined scheduling. Key tasks within material management encompass take-off,
vendor assessment, procurement, expenditure, shipping, material receipt, warehousing, inventory control, and material
distribution. Implementing a thorough material management strategy specifically for building projects is the project's
main goal. Using data from industry surveys, the study finds several methods for managing construction materials. The
use of a system for managing inventories to cut down on material waste, save expenses, and boost production is
essential to the the study's objectives. The study emphasizes the value of a rigorous approach to material management,
stressing the need of maximizing project timelines, material costs, and utilization via systematic review and
optimization. The research concludes by recommending a structured and planned framework for material management
in order to maximize the results of building projects.

Laura Florez et.al (2010) investigated the "Impact of Sustainability Perceptions on the Purchas ability of Materials in
Construction Projects.” In response to the evolving construction sector, suppliers are increasingly focused on
understanding and meeting owners' needs, with a noticeable shift towards environmentally friendly products. The study
specifically addresses material selection, recognized as a pivotal factor influencing the environmental performance of
buildings. The research introduces a method for gauging user-based product sustainability assessments, aiming to
create a tool that validates consumers' opinions on a product's sustainability and assesses how sustainable attributes
impact the affordability of building supplies. To achieve this, the study surveys practitioners and students in design and
construction, gathering relevant data. Through the collected data, the research demonstrates how qualitative aspects
influence purchasing intentions, shedding light on the significance of these factors in the procurement process within
the dynamic construction market. The study employs factor analysis to validate user perceptions of sustainability,
emphasizing the importance of understanding the user perspective in making sustainable material choices. The findings
contribute to a nuanced understanding of the evolving construction landscape and the role of sustainability perceptions
in material selection processes.

2.1 Research gap

The existing literature focuses on numerous critical components of building sustainability, such as material
management, emissions inventories, and supply chain management. However, a significant study vacuum exists in the
full investigation of inventory management strategies designed particularly to improve sustainability in building
projects. While studies have looked at the influence of sustainability views on material selection and the viability of
inventory management systems in construction, there has been little in-depth research on how to incorporate
sustainable practices into inventory management procedures. This study seeks to close this gap by conducting a
thorough assessment of how inventory management techniques might be modified to enhance sustainability in building
projects. By identifying and solving this research gap, the study hopes to give useful insights and practical suggestions
for increasing sustainability in the construction sector via efficient inventory management systems.

ITII. CONCLUSION

The research of inventory management strategies for sustainability in building projects identifies both difficulties and
potential. Despite the difficulties of current supply chains and data availability constraints, including sustainability into
inventory management provides substantial advantages. Sustainable methods increase efficiency, decrease waste, and
lower costs, while also enhancing a company's reputation and stimulating innovation. Furthermore, sustainability
measures reduce risks connected with environmental challenges and legislative changes, promoting corporate
resilience. By tackling these difficulties and seizing opportunities, construction businesses may encourage
environmental stewardship while also increasing long-term profits. Moving ahead, stakeholder engagement and the use
of novel technology will be critical for promoting sustainable inventory management practices in the construction
sector.

IV. FUTURE SCOPE

The future scope of studying inventory management for sustainability in building projects seems promising. As the
construction sector adopts more sustainable practices, there is a greater need to improve inventory management systems
in order to decrease waste, reduce environmental effect, and increase overall efficiency. Leveraging sophisticated
technologies like as IoT sensors, Al-driven analytics, and blockchain may transform inventory monitoring,
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procurement, and usage, resulting in greater resource allocation and cost efficiency. Furthermore, including
sustainability criteria into inventory management techniques may help to harmonize legal requirements and stakeholder
expectations, promoting a more responsible and ethical approach to building projects.
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