e-ISSN: 2319-8753 | p-ISSN: 2347-6710

International Journal of Innovative Research in
SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL Jl)llRNAJ.
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

Volume 13, Issue 4, April 2024

INTERNATIONAL
‘ ‘STANDARD
.\ \Sfm Impact Factor: 8.423

NUMBER
INDIA

O 9940572 462 (O 6381907 438 = jirset@agmail.com . WWW.ijirset.com



International Journal of Innovative Research in Science, Engineering and Technology IJIRSET)

ﬂ ! |e-ISSN: 2319-8753, p-ISSN: 2347-6710] www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |

IJIRS E || Volume 13, Issue 4, April 2024 ||

| DOI:10.15680/1JIRSET.2024.1304180 |

To Analyzing Inventory Management of
Sustainability in Construction Works

Shubham Sontakke', Prof.K.H.Ghorpade?, Dr.S.S.Deshmukh’
P.G. Student, M.E Construction Management, Department of Civil Engineering, Trinity Academy of Engineering,
Pune, India '
Assistant Professor, Department of Civil Engineering, Trinity Academy of Engineering, Pune, India’

Professor, Department of Civil Engineering, Trinity Academy of Engineering, Pune, India

ABSTRACT: Effective inventory management plays a crucial role in ensuring sustainability within the construction
industry, where materials and resources are often utilized extensively. This study focuses on analyzing inventory
management practices in the context of sustainability within construction works. The research employs a questionnaire
survey-based approach, collecting data from 80 respondents actively engaged in construction projects. The survey
instrument is designed to capture insights into various aspects of inventory management, including procurement, storage,
utilization, and disposal of materials, with a specific emphasis on sustainability considerations. Questions address factors
such as material waste reduction, energy efficiency, eco-friendly sourcing, and recycling practices. Data collected through
the survey are analyzed utilizing the Statistical Package for the Social Sciences (SPSS) software, allowing for
comprehensive statistical examination and interpretation of the findings. Descriptive statistics, such as mean, standard
deviation, and frequency distributions, are employed to summarize the responses and identify trends. The results of the
analysis provide valuable insights into current inventory management practices within the construction industry and their
alignment with sustainability objectives. Additionally, the study identifies areas for improvement and potential strategies
for enhancing sustainability in construction material management processes. This research contributes to the existing body
of knowledge by offering empirical evidence and practical implications for enhancing sustainability in construction projects
through effective inventory management practices. The findings serve as a foundation for future research endeavors and
offer guidance to practitioners and policymakers seeking to promote sustainable development within the construction
sector.

KEYWORDS: Inventory Management, Sustainability, Construction Projects, Questionnaire Survey, Primary Data
Analysis.

I. INTRODUCTION

Resource management is critical to the construction industry's capacity to execute projects successfully and to shape the
built environment's sustainability. Among these resources, inventory management is particularly important as it affects
project budgets and schedules as well as social and environmental obligations. Construction projects provide a complex
problem at the nexus of inventory management and sustainability that calls for careful consideration and creative solutions.
Construction projects are well known for using large amounts of labour, energy, and raw materials. In addition to ensuring
project success, effective use of these resources is necessary to reduce the negative environmental consequences related to
construction operations. In building projects, sustainable inventory management refers to the planned distribution,
acquisition, application, and disposal of materials in a way that minimises waste, lessens environmental impact, and fosters
long-term profitability. The idea of circular economy principles, which emphasise resource efficiency, waste reduction, and
material reuse or recycling whenever feasible, is the foundation of sustainable inventory management. This translates into
methods used in building, such as modular construction, prefabrication, lean construction processes, and the use of
sustainable materials. By using these strategies, building enterprises may lessen construction waste, cut carbon emissions
related to material manufacturing and transportation, and lessen their need on virgin resources.
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Additionally, social and economic factors are taken into account in addition to environmental ones when it comes to
environmentally friendly inventory management in the building industry. Throughout the course of the project, it entails
maintaining fair labour standards, encouraging worker safety and well-being, and cultivating community participation. The
interdependence of social responsibility, environmental stewardship, and financial sustainability in building projects is
acknowledged by this holistic approach. A significant obstacle in the analysis of sustainability inventory management in
building projects is the intricate nature of supply chains and the wide range of parties who are engaged. Every party
involved in a construction project, from manufacturers and suppliers to contractors and subcontractors, influences the
sustainability of the project's results. For this reason, smooth implementation of sustainable practices and the identification
of areas for improvement need efficient cooperation and communication across the supply chain. Furthermore, inventory
management is made more difficult by the dynamic nature of building projects, which are characterised by shifting needs,
unanticipated difficulties, and changing rules. Innovative solutions and flexible tactics that can meet both short-term project
needs and long-term sustainability objectives are needed to strike a balance between the sustainability goals and the
requirement for flexibility and responsiveness.

Technological developments in the last several years have opened up new ways to improve sustainability results and
inventory management in building projects. Building information modelling (BIM), Internet of Things (IoT) sensors, and
cloud-based software are examples of tools that facilitate data-driven decision-making, efficient supply chain management,
and real-time resource monitoring. By incorporating these advances into building workflows, it is possible to improve
resource efficiency, expedite inventory management procedures, and ease the shift to more environmentally friendly
building methods. In conclusion, improving the objectives regarding ecological stewardship, social responsibility, and
economic viability in the real estate sector requires an analysis of inventory management of sustainability in building
works. Construction companies can optimise resource utilisation, minimise waste, and deliver buildings and infrastructure
that are not simply aesthetically pleasing and functional but also sustainable and resilient for future generations by taking a
holistic approach that takes into account the interplay between environmental, social, and economic factors.

1.1 Importance of sustainable inventory management

In the construction industry, sustainable inventory management is critical because it may reduce environmental effects,
improve resource efficiency, and support long-term economic sustainability. An explanation of its importance is provided
below: Environmental Conservation: The construction industry is well-known for leaving a substantial environmental
imprint, which includes pollution, habitat damage, and resource depletion. Eco-friendly substitutes, material reuse, and
waste minimization are given top priority in sustainable inventory management techniques. This helps to save the
environment by reducing the amount of raw materials extracted, energy used, and greenhouse gas emissions. Resource
Efficiency: The best possible use of resources, including raw materials, machinery, and energy, is ensured by effective
inventory management. Construction projects may minimize resource consumption without sacrificing efficiency by
adopting recycling and recovery programmers, minimizing surplus inventory, and properly estimating demand. This
effectiveness lowers expenses related to acquisition, storage, and disposal in addition to conserving limited resources. Cost
reductions: Long-term cost reductions are often achieved via sustainable inventory management techniques. Construction
businesses may enhance their profitability by decreasing operational expenditures and using recycled materials, as well as
by minimizing the need for disposal. Furthermore, using lifetime cost analysis techniques and making lasting, high-quality
material investments may save maintenance and replacement expenses throughout the course of a project.

Compliance with Rules and Reputation: Adherence towards ecological inventory management methods is crucial for
regulatory compliance and preserving a favourable reputation, particularly in light of the growing focus on environmental
rules and corporate social responsibility. Building companies that show a dedication to sustainability are more likely to
draw in eco-aware customers, investors, and staff, strengthening their position as market leaders. Adaptability and Prospect-
Spotting: Construction projects may become more resilient to the effects of climate change and regulatory changes by
incorporating sustainability concepts into their inventory management systems. In addition to future-proofing projects,
investing in energy-efficient technology, robust infrastructure, and renewable materials also secures their long-term
sustainability in a world that is changing quickly. Essentially, encouraging environmental stewardship, maximising
resource utilisation, cutting expenses, and preserving the durability and credibility of building projects all depend on
sustainable inventory management. For the construction sector to prosper in a sustainable future, adopting sustainable
methods in inventory administration is not only a matter of choice but also a need.
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1.2 Construction sector challenges and opportunities

In the realm of construction, inventory management plays a crucial role in ensuring the efficiency and sustainability of
projects. However, this sector faces numerous challenges alongside promising opportunities.

Challenges

1. Resource Scarcity: Concrete, steel, and wood are just a few of the limited materials used extensively in the
building sector. They are becoming scarce, which makes sustainable methods for inventory administration
necessary to reduce waste and increase the efficiency of resources.

2. Supply Chain Disruptions: The supply chain for construction is susceptible to interruptions from events such as
natural catastrophes, geopolitical unrest, and worldwide pandemics. These interruptions may cause delays, higher
expenses, and ineffective inventory management.

3. Waste Management: Waste from construction operations, including extra materials and packaging, is produced in
significant quantities. Ineffective methods for managing inventory make this problem worse by causing adverse
environmental effects and raising disposal expenses.

4. Regulatory Compliance: Construction businesses have challenges in adhering to changing environmental
legislation and sustainability requirements. There are penalties, reputational harm, and legal ramifications for
breaking these standards, which emphasises the need of having strong systems for inventory administration that
support compliance.

Opportunities

1. Technological Advancements: New technologies that may help building initiatives reduce waste, maximise
resource utilisation, and improve the administration of inventory include RFID monitoring, Building Information
Modelling (BIM), and management of inventory software.

2. Circular Economy Practices: In the construction industry, adopting circular economy concepts like material
recycling, reusing, and reuse offers prospects for sustainable control of inventory. Closed-loop supply chains help
businesses lessen their reliance on virgin resources and lessen their negative environmental effects.

3. Green Building Trends: Prioritising environmentally friendly inventory management techniques can help
construction organisations stand out in their field as consumer interest in green building certificates and
environmentally friendly building techniques grows.

4. Collaborative Partnerships: The development and implementation of sustainable inventory management systems
in the construction industry may be facilitated by collaboration among stakeholders, including vendors,
subcontractors, and governing organisations. Creating alliances centred on innovation and information exchange
may promote industry-wide sustainability initiatives and ongoing development.

While inventory management is a major concern for the construction industry, adopting sustainable techniques offers
chances for creativity, cost savings, and preservation of the environment. Construction businesses may improve their
competitiveness as well as contribute to an increasingly more environmentally friendly built environment by tackling these
obstacles and using possibilities.

1.3 Environmental impacts of construction inventory

establishing inventory management has significant and varied environmental effects on sustainability-focused building
projects. While ineffective management may worsen environmental damage, effective inventory management techniques
can greatly reduce these effects. First off, there is a direct environmental effect from the procurement stage of building
inventory management. Deforestation, habitat degradation, and resource depletion are all impacted by the extraction and
manufacture of raw materials used in building. These effects may be lessened by using sustainable procurement techniques,
such as selecting materials with lower embodied carbon or procuring locally. Second, there are major environmental
consequences associated with inventory item movement. Air pollution and carbon emissions rise with long-distance travel.
These emissions may be minimised and the environmental impact of building projects can be decreased by using just-in-
time inventory systems and using other modes of transportation, like as rail or channels. Thirdly, contamination to the
environment may result from the management and storage of construction inventory. Hazardous materials stored
improperly have the potential to contaminate water or soil. These dangers may be reduced and environmental deterioration
can be avoided by putting in place appropriate storage practices and adopting eco-friendly packaging.

One important component of inventory management's environmental effect is construction waste management. Ineffective
inventory control often results in excessive waste production and over ordering. Reusing and recycling materials are two
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waste reduction measures that may help reduce the environmental impact of building waste. In summary, construction
inventory management has a large and diverse range of environmental effects. To lessen these effects and encourage
environmental stewardship in building projects, sustainable practices are crucial for the inventory management process,
from waste management to procurement.

II. RELATED WORK

Steven Kelly Marshall et.al (2012) presented a technique for calculating emissions inventories for projects involving
commercial buildings. One major source of emission of greenhouse gases in the US is the construction of commercial
buildings, accounting for 7% of total emissions; motor vehicles account for 76% of these emissions. It has been difficult to
pinpoint the exact times and locations of construction-related emissions due to the absence of accepted methodologies for
project-level emissions assessment. This paper closes this gap by outlining a method for clarifying the connection between
emissions and building construction activities via the use of a case study of a commercial structure. The approach is a
useful tool for figuring out fuel consumption and emissions at different stages of the construction process. It permits
quantitative estimations of emissions at various degrees of specificity, such as project-wide and construction activity. A
descriptive survey technique was used by Sandeep Kumar Gupta et al. (2020) to assess the inventory management practices
at the Dessie Housing and Development Agency branch office. Using a mixed quantitative and qualitative technique, the
study polled 18 individuals who were specifically chosen from a target population of 54. In order to gather data, seven
generalised interview questions, document analysis, and a Likert Scale questionnaire with 49 items divided into seven
categories were used during interviews with the Branch Manager and the Logistic Manager. Silva, Wesley Douglas, et al.
(2020) This study's main goal was to develop a novel method for evaluating Critical Success Factors (CSF) in reverse flow
inventory management, with an emphasis on the steel and metallurgy sectors. In order to identify and analyse CSFs, the
research used a strategic map analysis technique and the problem structuring method (PSM), which included stakeholders
in a collaborative process. The suggested process was verified using a case study on returnable packaging in the steel and
metallurgy sectors. The study's findings included reduced conflict, enhanced communication about the CSFs that were
examined, and decision-makers' affirmation that the strategic map appropriately represented their viewpoints. With an
emphasis on the metallurgical and steel industries, Wesley Douglas Oliveira Silva et al. (2020) sought to develop a unique
process for assessing Critical Success Factors (CSF) in reversed flow inventory management. CATALDO, Ieva "An
Investigative Assessment for Upcoming Studies on Sustainable Supply Chain Administration in the Construction Industry"
(2022): This study examines supply chain management implementation challenges in the construction sector, emphasising
long-term sustainability concerns. The research looks at over 95 papers from 2017 to 2021 using bibliometric and content
analysis methodologies, and it finds many issues with responsible supply chain management (SSCM) in the build sector.

Sergey Tinkov's et.al (2023) seeks to identify important factors influencing the sustainability of supply chains and
investigate workable methods for improving sustainability in the building industry. When it comes to supply chain
integration, the construction sector has typically lagged behind in implementing integrated enterprise resource and
relationship processing systems (ERP). The importance of the research is highlighted by the need to create strong alliances
and improve the construction supply chains' resilience, especially in light of the pandemic. With the ultimate objective of
determining strategies to increase stability, the study methodically analyses and categorises factors impacting supply chain
stability using a descriptive-based approach. The evaluation of sustainable building incorporates the safety and health of
construction workers, as investigated by Jimmie Hinze et al. (2013). Sustainability is a broad notion including intellectual,
social, political, and ecological components, especially when it comes to green construction approaches. Sustainable
development, as defined by the World Commission on Environment and Development, is the process of advancing socially,
economically, and politically while satisfying current demands without endangering the capacity of future generations to
satisfy their own. The article by Rui-dong Chang and colleagues (2017) discusses the growing need for sustainability in the
building industry. The article draws attention to the difficulties that practitioners and policymakers have in attaining
sustainability, considering its complex character and the limited resources available to construction firms. The study
suggests Transition Pathways towards Sustainability (TPS) for construction companies with the goal of maximising values
associated with the environment, society, and economics. Construction companies are first grouped according to how well
they perform in terms of sustainability using cluster analysis. An importance-performance analysis then pinpoints the key
elements of sustainability. The results show that everyone agrees that economic sustainability is very important. The study
conducted by Fatima Afzal et al. (2016) centres on how the top 50 building contractors, as determined by Engineering
News Record (ENR), integrate environmental performance, social justice, and economic efficiency. The report emphasises
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the growing demand on the construction industry to make sustainability commitments and openly share their overall
sustainability performance. The research uses a survey methodology, content analysis, and an examination of organisational
documents that are available to the public, such as annual and sustainability reports. Evaluating disclosure techniques and
comparing sustainability performance with Global Reporting Initiatives (GRI) standards are two specific goals. Results
show that although sustainability is emphasised, most businesses still place a higher priority on financial success.

Mohamed Ibrahim et.al (2016) with an emphasis on waste and resource management in order to include the building
industry within the framework of sustainable building. The study emphasises how non-renewable resources are used
extensively in construction projects throughout the world and how much garbage is produced during the development and
demolition stages. Taking into account the effects these practices have on the environment and the economy, the research
recommends switching from traditional waste management techniques to sustainable ones that put an emphasis on trash
recovery rather than disposal. mherst, the study makes use of case studies and a careful analysis of waste management data,
especially in projects that meet the standards of the US Green Building Council. Odubiyi, T. B. et al. (2023) This research
emphasises how important technology is to the construction industry, emphasising material management in particular. The
study focuses on the construction sector in South Africa, acknowledging the significant influence that technology adoption
has on several aspects of the economy. Using a quantitative approach, the research analyses data using descriptive statistical
techniques and surveys subject-matter experts. The results show how important it is to integrate technology solutions for
effective material management in the South African construction industry. The goal of Zahra Mohammadnazari et al.
(2020) is to create a supply chain network for inventory management that includes a material supplemental warehouse next
to the project site storage facility. The best site for the warehouse is found by the study using multi-criteria decision-making
techniques. Recognising how the transportation sector affects the environment, especially in terms of contributing to global
warming, the research focuses on reducing the external cost of material delivery. The study suggests a mathematical
framework to handle the problem of getting the necessary supplies to the project site when there is an auxiliary warehouse.
The study "Development of a BIM-Based Web Tool as a Material and Component Bank for a Sustainable Construction
Industry” is presented by Laddu Bhagya Jayasinghe et al. in 2020. The study discusses the environmental issues that the
construction industry faces because of its resource-intensive operations and high waste production. Understanding how
critical it is to manage construction and demolition (C&D) waste sustainably, the author suggests a system built on building
information modelling (BIM). The proposed approach seeks to advance the circular economy by optimising the effective
recycling of components and materials. The system uses a web browser to get material and component data from BIM
models.

III. METHODOLOGY

This study develops a complete framework for controlling inventory sustainability in building projects using a method of
quantitative research. The purpose of the study is to use statistical analysis using SPSS software. The cross-sectional study
approach that has been used enables the simultaneous analysis of data from many building projects.

3.2 Data Collection

3.2.1 Sampling

To guarantee an equitable representation of building projects across various geographic locations, the study will use a
stratified random sampling approach. A total of 80 samples were gathered for this survey. This method makes it possible to
include a variety of projects, each of which adds unique insight into methods for handling inventories. Project staff,
including engineers, project managers, and construction workers, will make up the sample. They will be chosen based on
their availability and engagement in the selected projects.

3.2.2 Survey Questionnaire

To gather primary data, a well-designed poll questionnaire will be created. This survey will use a mix of Likert-scale and
closed-ended questions to evaluate several facets of inventory management procedures, with an emphasis on sustainability
considerations in building projects.
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3.2.3 Data Collection Procedure

The survey questionnaires will be given to the chosen respondents within the building projects by knowledgeable research
assistants. The research assistants will be equipped with the know-how to guarantee precise data collection while abiding
by moral standards. An online version the the survey form will also be made accessible in order to improve response rates
and accessibility. Because the survey may be completed at any time using this online platform, more people will participate
overall and a wider range of viewpoints will be represented.

3.2.4 Data analysis
Trends in material consumption, waste production, and procurement procedures are shown by an inventory management
study of sustainability in the construction industry using SPSS. Examined are important variables such inventory costs,
material turnover rates, including environmental effect measurements. Strategies to simplify the handling of inventory
procedures, cut waste, and advance environmentally friendly methods for the building trade may be informed by the
analysis's findings.

IV. RESULT AND DISCUSSION

Demographic Profile of the responses
Age — No. of respondent 80

m18-25
H26-35
" 36-45

46 Above

The graph displays the distribution of respondents across different age groups. Among those surveyed, the highest
representation comes from the 26-35 age bracket with 34 respondents, followed by the 18-25 group with 22 respondents.
The 36-45 age group comprises 18 respondents, while the smallest representation is from individuals aged 46 and above,
with only 6 respondents. This suggests a majority of respondents fall within the mid-range age groups.

Gender
Gender

B Gender
u Male

® Female
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The graph shows gender distribution with 48 males and 32 females, implying a higher representation of males. It suggests a
potential gender imbalance or skew within the surveyed population.

Educational Qualification

Educational Qualification

25
20
15
10
s -3
0

Associate's Bachelor's Master's Degree
SchoolIGED Degree Degree

The graph illustrates the distribution of educational qualifications among respondents. High School/GED holders comprise
the largest proportion at 32, followed by Bachelor's Degree holders at 23. Associate's Degree holders represent 19
respondents, while those with a Master's Degree are the smallest group with 6 individuals. The data indicates a varied
educational background among participants, suggesting a diverse pool of qualifications within the surveyed population.

Years of experience

Years of Experiance

0-2 years 3-5 years 6-10 years More than 10

The distribution of years of experience among individuals is as follows: 38 respondents have 0-2 years of experience, while
23 have 3-5 years. Only 8 respondents fall within the 6-10 years’ bracket, with 11 having more than 10 years of experience.
This breakdown suggests a concentration of professionals with relatively fewer years of experience, potentially indicating a
younger or less seasoned workforce in the sample population.
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Current Role of employment

Current role of employeement
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Project Procurement Inventory Construction Other
Manager Officer Manager Worker

In the current employment landscape, there are 68 construction workers tasked with executing physical labor and on-site
tasks. Guiding these efforts are 2 project managers, overseeing project execution and timelines. Supported by 1
procurement officer handling material acquisitions and 1 inventory manager ensuring efficient resource utilization.
Additionally, 8 other roles contribute to various facets of operations. This composition reflects a structured hierarchy aimed
at effective project delivery and resource management.

Type of construction projects

Type of construction projects are they primarily
mvolved

28
30
25
20
15
3 9
10
3
) -9
0

Residential ~ Commercial Industrial — Infrastructure Other

The data suggests a predominant focus on residential construction projects, comprising 32 out of 80 total respondents.
Commercial endeavors follow closely behind with 28 respondents. However, industrial and infrastructure projects are less
prominent, with only 8 and 3 respondents respectively. The remaining 9 respondents fall under "Other" categories. This
distribution highlights a heavier involvement in residential and commercial sectors, indicating a potential emphasis on
urban development and housing initiatives.
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Size of construction company

Size of construction company

35
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0

Small (1-50  Medium (51-250 Large (251-1000 Very Large
employees) employees) employees) (1000+
employees)

The distribution of construction companies based on size reveals a prevalence of small and medium-sized enterprises, with
42 falling into the small category (1-50 employees) and 31 classified as medium (51-250 employees). Meanwhile, larger
entities are less common, with only 7 categorized as large (251-1000 employees) and none fitting the "very large" (1000+
employees) bracket. This suggests a landscape dominated by smaller to mid-sized players in the construction industry.

Reliability test

A reliability test is an assessment used to gauge the consistency and stability of a measurement or data collection method. It
helps ensure that the results are dependable and reproducible over time and across different conditions, making it a crucial
component of research and quality control processes.

Reliability Statistics
Cronbach's Alpha N of Items

960 17

The table presents Reliability Statistics for a set of 17 items, with a Cronbach's Alpha coefficient of 0.960. Cronbach's
Alpha is a measure of internal consistency, indicating the extent to which the items in the test are related and reliable. In
this case, the coefficient suggests moderate reliability, with values closer to 1.0 indicating higher internal consistency.

Hypothesis Testing

Null Hypothesis (HO): There is no significant difference in the effectiveness of inventory management practices across
different construction projects.

Alternative Hypothesis (H1): There is a significant difference in the effectiveness of inventory management practices across
different construction projects.

ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 121.394 6 20.232 55.398 .000°
Residual 33.966 93 .365
Total 155.360 99

a. Dependent Variable: How satisfied are you with the current inventory management practices implemented in your
construction projects?

The table presents the results of an ANOVA test examining the effectiveness of inventory management practices across
various construction projects. The regression model indicates a significant relationship between the independent variable
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(different construction projects) and the dependent variable (satisfaction with inventory management practices) with a high
F-value of 55.398 and a p-value of .000, indicating that the relationship is statistically significant. Therefore, we reject the
null hypothesis (HO) that there is no significant difference in effectiveness. Instead, we accept the alternative hypothesis
(H1) that there is a significant difference in the effectiveness of inventory management practices across different
construction projects.

Hypothesis Testing

Null Hypothesis (HO): The implementation of sustainable procurement strategies has no significant impact on the
environmental friendliness of construction projects.

Alternative Hypothesis (H1): The implementation of sustainable procurement strategies has a significant impact on the
environmental friendliness of construction projects.

ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 83.764 3 27.921 37.439 .000°
Residual 71.596 96 746
Total 155.360 99

a. Dependent Variable: How successful do you perceive the implementation of environmentally friendly procurement
strategies in your construction projects?

The ANOVA table indicates that there is a significant effect of sustainable procurement strategies on the environmental
friendliness of construction projects (F (3, 96) = 37.439, p < .001). The regression model accounts for a significant amount
of variance in the dependent variable, as indicated by the high F-value and the low p-value. Thus, we reject the null
hypothesis, suggesting that the implementation of sustainable procurement strategies does indeed have a significant impact
on the environmental friendliness of construction projects. Therefore, the alternative hypothesis, stating that there is a
significant impact, is accepted based on the results of the analysis.

V. CONCLUSION

In conclusion, the findings from the analysis of inventory management practices and sustainable procurement strategies in
construction projects underscore the critical role these factors play in enhancing project outcomes and environmental
sustainability. The results of the hypothesis testing reveal compelling evidence supporting the rejection of the null
hypotheses in both cases, thereby affirming the significance of these management practices. Regarding inventory
management practices, the ANOVA test yielded a substantial F-value of 55.398 with a p-value of .000, indicating a
statistically significant relationship between different construction projects and satisfaction with inventory management
practices. This robust statistical evidence suggests that there exists a noteworthy discrepancy in the effectiveness of
inventory management across diverse construction projects. Consequently, it becomes imperative for stakeholders to tailor
inventory management strategies to suit the specific requirements of individual projects, thereby optimizing resource
utilization and project efficiency. Similarly, the analysis of sustainable procurement strategies demonstrated a significant
impact on the environmental friendliness of construction projects, as evidenced by the F-value of 37.439 with a p-value <
.001. This highlights the pivotal role of sustainable procurement practices in mitigating environmental impacts associated
with construction activities. By prioritizing environmentally friendly procurement approaches, such as sourcing materials
from renewable sources and reducing carbon emissions throughout the supply chain, construction projects can achieve
higher levels of environmental sustainability. In essence, the results underscore the importance of adopting tailored
inventory management practices and sustainable procurement strategies to optimize project performance and promote
environmental stewardship in the construction industry. Moving forward, it is imperative for stakeholders to integrate these
findings into their project management frameworks to drive positive outcomes and contribute to the broader goal of
sustainable development.

Future Scope of the Study

e Integration of Technology: Investigate the potential of integrating advanced technologies such as Internet of Things
(I0T), artificial intelligence (AI), and block chain in inventory management systems for construction projects. Explore
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how these technologies can enhance sustainability efforts by providing real-time data analytics, optimizing inventory
usage, and reducing waste.

o Lifecycle Analysis: Extend the scope to include a comprehensive lifecycle analysis of construction materials and
inventory management practices. This analysis should encompass the entire lifecycle of materials from extraction and
production to transportation, construction, and end-of-life disposal or recycling. Assessing the environmental impact at
each stage can provide insights into areas for improvement.

e Supply Chain Sustainability: Investigate the sustainability practices of suppliers and subcontractors within the
construction supply chain. Analyze how the inventory management strategies of these stakeholders impact overall
sustainability performance. This could involve conducting surveys, interviews, or case studies to understand supplier
practices and their alignment with sustainability goals.

e  Circular Economy Principles: Explore how principles of the circular economy can be applied to inventory management
in construction projects. This includes strategies such as reuse, remanufacturing, and recycling of materials to minimize
waste and resource consumption. Evaluate the feasibility and effectiveness of implementing circular economy practices
within construction inventory management processes.

e Carbon Footprint Reduction: Focus on reducing the carbon footprint associated with construction inventory
management. This could involve developing carbon accounting frameworks to measure and track emissions throughout
the supply chain. Identify opportunities for carbon reduction through optimization of transportation routes, selection of
low-carbon materials, and implementation of energy-efficient inventory storage practices.

e Policy and Regulation Analysis: Examine existing policies and regulations related to sustainable inventory
management in the construction industry. Evaluate their effectiveness and identify gaps or areas for improvement.
Propose recommendations for policy reforms or new regulations to incentivize sustainable inventory management
practices and address barriers to implementation.
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