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INTRODUCTION

The significance of adopting green project management principles in
various industries is a multifaceted topic that has gained increasing attention in
recent years. This comprehensive discussion, based on insights from key
research papers, will explore various aspects of green project management,
including its definition, importance, implementation challenges, and impacts on
various industries.

Green project management integrates environmental considerations into
project management practices. It involves sustainable and environmentally
conscious decision-making in all stages of project management (Adair, 2022).
This concept has evolved from traditional project management practices,
incorporating sustainability as a crucial factor in project success. With growing
environmental concerns and increasing awareness of sustainability, green
project management has become essential for businesses. It not only helps in
reducing the ecological footprint of projects but also aligns with the global
trend towards environmental responsibility (Shah & Ganji, 2019). Adopting
green practices can enhance a company's image and reputation, leading to
increased competitiveness and market opportunities.

While the adoption of green principles is beneficial, there are significant
challenges. These include resistance to change, the need for specialized
knowledge, and potential increases in project costs (Monahan et al., 2014).
Overcoming these barriers requires effective management strategies and a
commitment to green initiatives. The implementation of green project
management varies across different industries. In construction, for example, it
involves using sustainable materials and energy-efficient designs (Maltzman &
Shirley, 2010). In IT and other technology-driven sectors, it focuses on reducing
electronic waste and energy consumption (Yunus et al., 2013).

The adoption of green project management principles offers substantial
environmental benefits, such as reduced waste and lower carbon emissions.
Economically, it can lead to cost savings in the long term, despite potential
initial investments (Dai & Xu, 2011). The trend towards green project
management is growing globally. As awareness increases and regulatory
pressures mount, more industries are likely to adopt these practices (Bakar,
2020). This shift is essential for sustainable development and for meeting global
environmental targets.

Real-world examples of successful green project management
implementations provide insights into best practices and strategies. Case
studies from various industries can offer valuable lessons for organizations
looking to adopt green principles (Ishak & Saad, 2016). The effective
implementation of green project management requires the involvement of all
stakeholders, including project managers, team members, clients, and
policymakers. Policies promoting sustainable practices can facilitate the broader
adoption of green principles in project management (Bose & Luo, 2012).

In conclusion, the adoption of green project management principles is
crucial for achieving sustainable development goals across industries. While
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challenges exist, the benefits far outweigh the costs, making it a vital strategy
for future-proofing businesses and contributing to a healthier planet.

LITERATURE REVIEW

The literature review on "A Comprehensive Survey on the Adoption of
Green Project Management Principles in Various Industries" encompasses a
range of scholarly works that collectively illustrate the evolution, challenges,
and impacts of green project management across various sectors. These studies
provide valuable insights into how green project management has been
implemented and perceived in different industries, highlighting both the
progress and obstacles in this field.

1.

"The Green Projects as a Source of Proecological Transformation"
(Adair, 2022): This study emphasizes the role of green projects in driving
ecological transformations. It suggests that green projects can be
instrumental in shaping a more sustainable future, especially by
influencing environmental policies and practices in various industries.
The research provides a foundational understanding of the potential of
green projects in fostering a proecological shift.

"Barriers and Project Management Practices in Green Buildings" (Eeda,
2022): Focusing on the construction industry, this work identifies the
barriers to implementing green project management practices in green
building projects. It offers insights into how these challenges can be
overcome and the importance of integrating sustainable practices in
project management to achieve better environmental outcomes.

"Integrated Project Management Framework for Green Buildings"
(Sharma, 2022): Sharma's research proposes an integrated project
management framework tailored for green building projects. This
framework aims to enhance the efficiency and effectiveness of project
management in achieving sustainability goals in the construction sector.

"Green Project Management Practices, Green Knowledge Acquisition
and Sustainable Competitive Advantage" (Malik et al., 2023): This
paper explores the relationship between green project management
practices, knowledge acquisition, and sustainable competitive
advantage. It highlights how acquiring green knowledge can lead to
better implementation of green project management practices, thus
providing a competitive edge to businesses.

"Project Management Affecting the Productivity and Sustainability of
a Green Building" (Dong, 2020): Dong's research delves into how project
management influences the productivity and sustainability of green
buildings. It underscores the critical role of effective project management
in ensuring the successful delivery of green building projects.

"A Framework for Green Project Management Processes in
Construction Projects" (Al Rumaithi & Beheiry, 2016): This study
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presents a framework for implementing green project management in
construction projects. It aims to guide project managers in integrating
sustainability into their project management processes, thereby
contributing to the construction of more sustainable buildings.

7. "The Green Project of Data Management for Industrial Integration"
(Tian et al.,, 2015): This paper examines the role of green project
management in the context of industrial data management. It
emphasizes the importance of sustainable practices in managing data
projects, particularly in the era of big data and industrial integration.

8. "Managing Project Success Using Project Risk and Green Supply
Chain Management" (Fernando et al., 2018): This research investigates
the intersection of project risk management, green project management,
and supply chain management in the automotive industry. It offers
insights into how managing project risks and green supply chain
practices can contribute to the success of environmentally sustainable
projects.

9. "Are Green Project Management Practices Applicable to Traditional
Projects" (Hand et al., 2015): This study addresses the applicability of
green project management practices to traditional projects. It explores
whether the principles of green project management can be effectively
integrated into conventional project management methodologies.

10. "Barriers and Project Management Practices in Green Buildings" (Eeda
et al., 2021): This research, a parallel study to Eeda's 2022 work, further
investigates the barriers to adopting green project management practices
in the construction of green buildings. It provides additional insights
into the challenges and potential strategies for successful implementation
in this sector.

These studies collectively demonstrate the growing importance of green
project management across various industries. However, the literature review
reveals a significant gap in the comprehensive understanding and comparative
analysis of the adoption of green project management principles across diverse
industries. While existing studies have explored green project management in
specific sectors, such as construction and IT, there is a lack of research that
systematically compares and contrasts the adoption and efficacy of these
principles across a broad range of industries. This study aims to fill this gap by
conducting a survey-based analysis that evaluates how different industries
embrace and implement green project management practices. Addressing this
gap is crucial as it will provide a holistic view of the adoption patterns,
challenges, and benefits of green project management across various sectors.
This understanding is vital for developing industry-specific strategies and
policies to enhance the adoption of sustainable practices in project
management, ultimately contributing to broader environmental and economic
sustainability goals.
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METHODOLOGY

The methodology for this study is structured in a tabular format. The
focus is on collecting data through surveys and questionnaires from
professionals and managers involved in project management across various
industrie, to understand the adoption of green project management principles
in various industries.

3.1. Data Collection Source:

Element Description
Sample Size 1200 participants
Source of Data Online Surveys and In-Person Questionnaires

Geographical Major industrial regions of India including Delhi, Mumbai,

Area Bangalore, Chennai, and Kolkata
Sampling
Technique Stratified Random Sampling

Data Collection
Time January 2023 - March 2023

Approximately 85%, with 1020 responses received out of 1200
Response Rate distributed questionnaires

Data Collection
Tool Structured Questionnaire (See Appendix: Questionnaire)

Conducted on a group of 50 participants from a similar
demographic to pretest the questionnaire for clarity, reliability, and
Pilot Study relevance. Adjustments were made based on feedback.

3.2. Data Analysis Tools:
For analyzing the collected data, the following tools and techniques were used:

o Descriptive Statistics: Utilized to summarize and describe the basic
features of the data, providing simple summaries about the sample and
the measures. This included the use of frequency counts, means, and
standard deviation.

o Cross-Tabulation Analysis: Applied to examine the relationships
between different survey responses, especially focusing on the
correlation between the adoption of green project management
principles and specific industry sectors.

189




Kumar

e ANOVA (Analysis of Variance): Conducted to assess whether there are
any statistically significant differences between the means of three or
more independent groups (e.g., different industries).

o Chi-Square Test: Used to determine if there is a significant association
between two categorical variables (e.g., industry type and level of green

project management adoption).

« SPSS Software (Statistical Package for the Social Sciences): Employed
for all statistical analyses, facilitating a comprehensive and sophisticated

examination of the survey data.

The methodology outlined above is designed to provide a robust and

detailed analysis of the adoption of green project management principles across

various industries in India, ensuring the reliability and validity of the research

findings.

RESEARCH RESULT

The results of the study are presented in a series of tables, focusing on the
demographic profile of the respondents, the reliability of the questionnaire, and
the findings from the analysis of the survey data.

Table 4.1: Demographic Profile of Respondents

Demographic Variable
Age Group

Under 25

25-34

35-44

45-54

55 and above

Gender

Male

Female

Industry Sector
Construction

IT

Healthcare
Manufacturing

Energy

Agriculture

Others

Experience in Project Management

Less than 1 year

Frequency Count

200
320
280
150
70

580
440

220
250
180
150
100
70

50

150

Percentage (%)

20%
31.4%
27.5%
14.7%
6.9%

56.9%
43.1%

21.6%
24.5%
17.6%
14.7%
9.8%
6.9%
4.9%

14.7%
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Demographic Variable Frequency Count Percentage (%)
1-3 years 300 29.4%
4-7 years 270 26.5%
8-10 years 160 15.7%
More than 10 years 140 13.7%
Table 4.2: Results of Pilot Testing and Reliability Analysis
Cronbach's Number of
Variable Alpha Items
Awareness of Green Project Management 0.72 5
Adoption of Green Principles in Projects 0.76 6
Perceived  Benefits of Green  Project
Management 0.78
Challenges in Implementing Green Practices ~ 0.74 5
Impact on Project Success 0.71 4

Matrix Tables: Findings and Analysis
Table 4.3: Industry Sector vs. Awareness of Green Project Management

Low Awareness Moderate Awareness High Awareness
Industry Sector (%) (%) (%)
Construction ~ 30% 50% 20%
IT 10% 40% 50%
Healthcare 25% 55% 20%
Manufacturing 35% 45% 20%
Energy 20% 30% 50%
Agriculture 40% 50% 10%
Others 50% 30% 20%
Table 4.4: Experience in Project Management vs. Adoption of Green Principles
Years of Low Adoption Moderate Adoption High Adoption
Experience (%) (%) (%)
Less than 1 year 60% 30% 10%
1-3 years 40% 40% 20%
4-7 years 20% 50% 30%
8-10 years 10% 40% 50%
More than 10 years 5% 35% 60%
Table 4.5: Perceived Benefits of Green Project Management by Industry
Cost
Industry Reduction = Enhanced Regulatory Environmental
Sector (%) Reputation (%) Compliance (%) Impact (%)
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Industry Ic{zfltuction Enhanced Regulatory Environmental
Sector (%) Reputation (%) Compliance (%) Impact (%)
Construction  25% 35% 20% 20%

IT 15% 45% 25% 15%

Healthcare 30% 30% 25% 15%
Manufacturing 40% 20% 20% 20%

Energy 10% 30% 30% 30%
Agriculture 35% 25% 15% 25%

Others 20% 40% 20% 20%

Table 4.6: Challenges in Implementing Green Practices by Experience Level

Budget
Years of Lack of Constraints Resistance to Technological
Experience = Knowledge (%) (%) Change (%) Challenges (%)
Less than 1
year 50% 30% 10% 10%
1-3 years 40% 35% 15% 10%
4-7 years 30% 30% 20% 20%
8-10 years 20% 25% 30% 25%
More than 10
years 10% 20% 40% 30%

Table 4.7: Impact of Green Project Management on Project Success

Industry Sector Positive Impact (%) Neutral Impact (%) Negative Impact (%)

Construction 40% 50% 10%
IT 60% 30% 10%
Healthcare 30% 60% 10%
Manufacturing 35% 55% 10%
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Industry Sector Positive Impact (%) Neutral Impact (%) Negative Impact (%)

Energy 50% 40% 10%
Agriculture 25% 65% 10%
Others 20% 70% 10%

These tables represent a comprehensive analysis of the survey data, revealing
patterns and trends in the adoption and impact of green project management
practices across different industries and demographic groups. The results
indicate varying levels of awareness, adoption, and perceived benefits of green
project management, as well as diverse challenges faced by professionals in
implementing these practices. This analysis provides valuable insights for
policymakers, industry leaders, and project managers in strategizing the
effective integration of green principles in project management practices.

The results of the ANOVA (Analysis of Variance) and Chi-Square Test are
presented in the following tables. These statistical tests assess the significance of
differences and associations within the collected data.

Table 4.8: ANOVA Results for Differences in Green Project Management
Adoption Across Industries

Source of Sum of df (Degrees of Mean F Significance
Variation Squares Freedom) Square Value (p-value)

Between Groups

(Industries) 145.6 6 24.27 553  0.0002
Within Groups

(Error) 982.4 993 0.99

Total 1128.0 999

Note: The F value and p-value indicate whether the differences in green project
management adoption across different industries are statistically significant. A p-value
less than 0.05 typically indicates a statistically significant difference.

Table 4.9: Chi-Square Test Results for Association between Industry Type and
Level of Green Project Management Adoption

Industry vs. Level of Chi-Square Degrees of Significance (p-
Adoption Statistic Freedom value)
Construction 12.56 2 0.0018
IT 15.34 2 0.0004
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Industry vs. Level of Chi-Square Degrees of Significance (p-
Adoption Statistic Freedom value)
Healthcare 9.88 2 0.0072
Manufacturing 11.04 2 0.0039
Energy 14.22 2 0.0008
Agriculture 10.76 2 0.0046
Others 8.33 2 0.0154

Note: The Chi-Square statistic and p-value help determine if there is a significant
association between the type of industry and the level of green project management
adoption. A p-value less than 0.05 typically indicates a significant association.

These tables suggest that there are statistically significant differences in
the adoption of green project management principles across different industries
(as shown by the ANOVA results) and significant associations between
industry types and levels of adoption (as indicated by the Chi-Square test
results). These findings are essential for understanding how green project
management practices are perceived and implemented in various industrial
sectors.

DISCUSSION

The analysis and interpretation of results from Tables 4.1 to 4.9 provide a
comprehensive understanding of the adoption and implications of green project
management (GPM) principles across various industries in India. These
findings significantly contribute to achieving the objectives set out in Section 1
of the Introduction, which aimed to evaluate the extent of GPM adoption and
its impact across different sectors.

Analysis of Demographic Data (Table 4.1)

The demographic data revealed a diverse range of participants, with a notable
prevalence of younger professionals (25-34 age group) and a slightly higher
representation of males. The varied industry participation, led by IT and
construction, indicates a broad interest in GPM across sectors. This diversity is
essential for understanding the widespread applicability and relevance of GPM
principles.

Reliability of the Questionnaire (Table 4.2)

The Cronbach's alpha values, all above 0.70, attest to the reliability and internal
consistency of the survey instrument. This high level of reliability is crucial for
ensuring that the survey accurately captured participants' perceptions and
experiences with GPM.
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Industry Sector and Awareness (Table 4.3)

The awareness levels of GPM varied significantly across industries, with IT and
energy sectors showing higher awareness. This variation could be attributed to
the differing environmental impacts of these industries and their exposure to
GPM practices and sustainability initiatives.

Experience and Adoption (Table 4.4)

There was a clear trend showing higher GPM adoption rates among
professionals with more experience in project management. This suggests that
experience in project management might correlate with a greater understanding
and implementation of GPM practices.

Perceived Benefits by Industry (Table 4.5)

The benefits perceived from GPM adoption varied across industries, with cost
reduction and enhanced reputation being the most recognized benefits. This
indicates that while environmental considerations are central to GPM, the
economic and reputational benefits are also significant motivators for its
adoption.

Challenges in Implementation (Table 4.6)

The challenges in implementing GPM practices, such as lack of knowledge and
budget constraints, were more pronounced among less experienced
professionals. This highlights the need for more targeted education and training
in GPM, especially for early-career professionals.

Impact on Project Success (Table 4.7)

The impact of GPM on project success varied, with the IT and energy sectors
reporting a more positive impact. This could be due to the advanced
technologies and innovative practices prevalent in these industries, which may
align well with GPM principles.

Variance in Adoption Across Industries (ANOVA Results, Table 4.8)

The ANOVA results confirmed significant differences in GPM adoption across
industries. This underscores the need for industry-specific approaches in
promoting and implementing GPM practices.

Association Between Industry Type and Level of Adoption (Chi-Square Results,
Table 4.9)

The significant associations found between industry types and levels of GPM
adoption suggest that industry-specific factors heavily influence how GPM is
perceived and implemented. This necessitates a tailored approach to GPM
adoption, considering the unique challenges and opportunities in each
industry.

Implications and Significance
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The findings from this study have critical implications for policymakers,
industry leaders, and project managers. They highlight the need for increased
awareness and training in GPM, especially in industries and demographic
groups where awareness and adoption are lower. Tailoring GPM strategies to
address industry-specific challenges and leveraging the identified benefits can
significantly enhance the adoption and impact of GPM. Furthermore, these
results contribute to the broader discourse on sustainable development,
emphasizing the role of green project management as a catalyst for
environmental and economic sustainability across various sectors.

In conclusion, this study's results offer a deeper understanding of the
current state of green project management in India, highlighting both the
progress made and the areas requiring further attention and action. The insights
gained are instrumental in advancing the adoption and efficacy of green project
management principles, aligning with the global objectives of sustainable
development.

CONCLUSIONS AND RECOMMENDATIONS

The study conducted on the adoption of green project management
(GPM) principles across various industries in India culminates with several key
tindings that both align with and extend the insights of earlier research in this
area. Predominantly, the study reveals that awareness and adoption of GPM
principles vary considerably across industries, with sectors like IT and energy
demonstrating higher awareness and implementation levels. This aligns with
previous research indicating the progressive adoption of sustainability practices
in technologically advanced industries. However, it extends these insights by
providing a more detailed and comparative analysis across a range of sectors,
including construction, healthcare, and agriculture.

A significant finding of this study is the correlation between experience
in project management and the adoption of GPM practices. Experienced
professionals tend to adopt GPM practices more, suggesting that exposure and
familiarity with project management increase the likelihood of integrating
sustainable practices. This is a critical extension of existing literature,
highlighting the role of experience and professional development in fostering
sustainable practices.

The study also uncovers the perceived benefits and challenges of
implementing GPM. While earlier studies have often focused on the
environmental benefits of GPM, this research provides a more nuanced view,
revealing economic and reputational benefits as key motivators for GPM
adoption. Simultaneously, it identifies specific challenges such as lack of
knowledge and budget constraints, particularly among less experienced
professionals, thus emphasizing the need for targeted educational initiatives
and resource allocation.

The broader implications of this research are manifold. Firstly, it
underscores the need for industry-specific strategies in promoting GPM, as the
level of awareness and adoption varies significantly across different sectors.
Tailoring strategies to address unique industry challenges can enhance the
effectiveness and appeal of GPM principles. Secondly, the study highlights the
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importance of education and training in GPM, especially for early-career
professionals. This could be instrumental in building a future workforce that is
well-versed in sustainable project management practices.

Furthermore, the research contributes to the ongoing discourse on
sustainable development. By providing empirical evidence of the benefits and
challenges associated with GPM, the study aids in crafting more effective
policies and practices that align with global sustainability goals. It also serves as
a call to action for industry leaders and policymakers to prioritize sustainability
in project management, not only as an environmental imperative but also as a
means to achieve economic and reputational advantages.

In summary, this study provides valuable insights into the adoption of
green project management practices across various industries in India. By
comparing these findings with earlier studies, it not only corroborates existing
knowledge but also adds new dimensions to the understanding of GPM
adoption. The implications of this research extend beyond academia, offering
practical guidance for industry professionals and policymakers in their pursuit
of sustainable development.
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APPENDIX: QUESTIONNAIRE

Dear Respondant,

Thank you for participating in our survey. This research aims to understand the current state of
adoption of Green Project Management principles across various industries. Your valuable
insights will contribute to a better understanding of this important topic.

Demographic Information:

1. Age:

e Under18

o 1824

o 2534

o 3544

o 4554

e 55-64

e 65 orolder
2. Gender:

e Male

e Female

3. Industry Sector:
e Construction
e Information Technology
e Healthcare
e Manufacturing
e Energy
e Agriculture
o Other (please specify)
4. Job Title:
e Project Manager
e Program Manager
e Project Coordinator
5. Years of Experience in Project Management:
e Lessthan1 year

e 1-3years
e 4-7years
e 8-10 years

e More than 10 years
Green Project Management Principles: Please answer the following questions
related to Green Project Management Principles in your industry.
6. Are you familiar with the concept of Green Project Management?
e Yes
e No
7. Has your organization adopted Green Project Management Principles in its
projects or operations?
e Yes
e No
8. If your organization has adopted Green Project Management Principles, to
what extent do they influence project decision-making?
o Notatall
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e Somewhat
e Moderately
e Significantly
e Completely
9. What are the primary motivators for your organization to adopt Green Project
Management Principles? (Select all that apply)
e Environmental regulations and compliance
e Cost savings
e Improved corporate image and reputation
e Customer demand for sustainability
o Ethical considerations
o Other (please specify)
10. What are the main challenges your organization faces when implementing
Green Project Management Principles? (Select all that apply)
e Lack of awareness and knowledge
e Resistance to change within the organization
e Budget constraints
e Lack of appropriate technology/tools
» Difficulty in measuring environmental impact
o Other (please specify)
11. How do you think the adoption of Green Project Management Principles has
impacted the success of projects in your organization?
o DPositively
e Negatively
e No significant impact
12. Does your organization have specific sustainability goals or targets related to its

projects?
e Yes
e No

13. If your organization has sustainability goals, how are they integrated into
project management processes?
o Fully integrated
o Partially integrated
e Not integrated
14. How do you see the future of Green Project Management in your industry? Do
you anticipate increased adoption?
e Yes, significantly
e Yes, moderately
e No, it will remain the same
e No, it may decrease
15. Please share any additional comments or insights regarding Green Project
Management Principles in your industry:
Thank you for taking the time to complete our survey. Your input is invaluable to our research.
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