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Abstract— This paper proposes a conceptual framework for the Green Building Industry based on a detailed review of the existing scholarly
sources and visual analysis tools. The study reveals an expansive and diverse stakeholder landscape, which includes government agencies,
architects, community groups, investors, and environmental organizations. Notably, government agencies wield significant influence through
policies and incentives, architects impact environmental performance, and community groups serve as advocates for sustainability. Sustainability
metrics, such as energy efficiency and life cycle assessment, have proven central in assessing green building performance, while technological
innovation, collaboration, and policy regulations drive sustainability. Future trends suggest global standard harmonization, stricter emission
targets, and a focus on social innovation, with digital tools and social equity playing prominent roles in future stakeholder engagement. In
conclusion, it is envisaged that this theoretical model provides a useful tool for industry practitioners in developing a more comprehensive overall

green building strategy.
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l. INTRODUCTION

The significance of stakeholders' participation in the green
building (GB) industry is multifaceted and far-reaching. It
extends beyond mere involvement to actively influencing and
shaping sustainable development and environmentally
responsible building practices (Jones, 2017). Stakeholders'
participation is not a passive process; it is an active and dynamic
engagement with GB projects, imbued with the potential to
drive innovation, advocate for sustainable design and
construction practices, and catalyze positive change within the
industry. Government agencies and policymakers play a pivotal
role in the GB landscape. They craft and enforce regulations,
provide incentives, set standards, and formulate policies that
can significantly influence the adoption and implementation of
sustainable building practices (Smith & Green, 2018). Research
has underscored the importance of governmental stakeholders
in incentivizing and regulating the GB industry, thereby
steering it toward greater sustainability. Architects and
designers occupy a central position in the GB process. Their
design choices are instrumental in determining a project's
environmental performance, energy efficiency, and overall
sustainability (Brown et al., 2018). Studies have delved into
architectural firms' pioneering efforts in sustainable design and
the ripple effect of their innovative approaches on project
outcomes. Real estate developers and construction companies
wield significant influence over the feasibility and execution of
GB projects. Their decisions regarding material selection,
construction techniques, and project financing can profoundly
impact a project's sustainability (Davis & White, 2021).
Researchers have explored the role of developers and builders
as active stakeholders in the implementation of sustainable
practices. Investors and financial institutions are increasingly
recognizing the value of sustainable investments in the GB
sector. Their involvement extends beyond funding to shaping
investment criteria, which often include sustainability metrics
(Williams & Green, 2020). This underscores the critical role of
financial stakeholders in driving sustainable practices within
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the industry. Community groups and environmental
organizations serve as advocates and watchdogs, holding
stakeholders accountable for sustainable practices (Johnson &
Davis, 2019). Their participation reflects the broader societal
interest in promoting environmentally responsible construction
and advocating for the well-being of communities impacted by
GB projects.

Purpose of the Paper

This paper proposes a conceptual framework for the Green
Building Industry based on a detailed review of the existing
literature.

Il.  METHODS

Visual analysis is a valuable research methodology for
examining patterns, relationships, and trends within a large
body of literature (Hills, 2019). In the context of stakeholder
studies in green buildings, a comprehensive literature review
was used to investigates stakeholder engagement in the green
building industry from 2007 to 2021, that provide insights into
the evolution of research themes and the interconnectedness of
key concepts and shedding light on its multifaceted nature. The
paper is structured into four sections: The first reviews existing
literature on the subject of the green building industry, the
second gives a conceptual framework of stakeholder
participation in the green building industry as emergent from
the literature review, section three presents an analysis of the
conceptual framework, and the final section concludes the
findings of the discussions in earlier sections.

I1l.  THE STATE OF THE ART
Evolution of Stakeholder Engagement

Stakeholder engagement has been a dynamic and integral
component of green building studies from 2007 to 2021,
reflecting the increasing recognition of the importance of
involving various stakeholders in sustainable construction
projects. This literature review explores the research conducted
during this period, aiming to understand the evolving nature of
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stakeholder engagement in green building initiatives. It
examines methodologies, key findings, and future trends related
to stakeholder engagement in the green building industry.

Early research in the 2000s often focused on traditional
stakeholder engagement practices within green building
projects. This involved engagement with key players like
architects, engineers, contractors, and building owners
(Dikmen et al., 2018). The primary goal was to ensure
compliance with green building standards and regulations.
Research conducted in the following years witnessed an
expansion of stakeholder involvement beyond the construction
phase. Stakeholder engagement was broadened to include
occupants, communities, regulators, and even non-
governmental organizations (NGOs) (Ekanayake & Ofori,
2017). This shift emphasized the importance of considering the
broader societal and environmental impacts of green building
projects. Studies on the evolution of stakeholder engagement in
green building from 2007 to 2021 have led to notable findings:

Research has demonstrated that involving a wider range of
stakeholders throughout the project lifecycle contributes to
enhanced sustainability performance (Dikmen et al., 2018).
Engagement with occupants, for example, leads to improved
indoor environmental quality and user satisfaction. Expanding
stakeholder engagement to include communities and
environmental organizations has led to projects with more
significant positive impacts beyond the building itself
(Ekanayake & Ofori, 2017). Collaboration with local
communities and NGOs has facilitated sustainable urban
development and broader environmental conservation efforts.

The integration of digital tools and platforms for
stakeholder engagement is expected to continue to grow
(Dikmen et al., 2018). Virtual reality, augmented reality, and
online collaboration platforms enable more inclusive and
effective engagement with stakeholders across geographic
boundaries. Future research may place a greater emphasis on
social equity and inclusivity in stakeholder engagement.
Researchers and practitioners are likely to explore innovative
approaches to involve marginalized and underserved
communities in green building projects (Ekanayake & Ofori,
2017).

Stakeholder Identification and Classification

Diverse Stakeholder Landscape: One of the prominent
findings in the literature is the recognition of a highly diverse
and multifaceted stakeholder landscape within the green
building sector. Researchers have consistently emphasized that
stakeholders go beyond traditional actors such as architects and
developers (Johnson & Davis, 2019). The green building
ecosystem includes a wide array of individuals, organizations,
and entities, each contributing to various aspects of
sustainability and environmental responsibility. This diversity
encompasses  government  agencies, non-governmental
organizations, community groups, investors, tenants, suppliers,
and more (Brown et al., 2018). Understanding this complexity
is essential for effective stakeholder engagement and
sustainable project outcomes.

Government Agencies as Key Players: Government
agencies and regulatory bodies have been identified as key
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players in the green building landscape. Their significance lies
in their capacity to influence the industry through policies,
incentives, and regulations (Smith & Green, 2018). These
entities often play a central role in shaping the sustainability
standards, energy efficiency requirements, and environmental
guidelines that impact green building projects (Johnson, 2019).
Furthermore, government initiatives, such as green
certifications and tax incentives for sustainable construction,
have a substantial bearing on stakeholder behavior and project
decision-making.

Architects and Designers' Role: The role of architects and
designers within the stakeholder framework of green building
projects has been underscored in the literature (Brown et al.,
2018). Their influence extends far beyond traditional design
aesthetics; architects and designers are instrumental in
determining the environmental performance, energy efficiency,
and overall sustainability of buildings. Their choices regarding
building materials, construction techniques, and innovative
design solutions profoundly affect a project's ecological
footprint (Johnson & Davis, 2019). As a result, involving
architects and designers early in the planning stages is crucial
for optimizing sustainable outcomes.

Community and  Non-Governmental  Organizations
(NGOs): The literature has also highlighted the vital roles
played by community groups and environmental NGOs as
stakeholders in green building initiatives (Johnson, 2019).
These entities act as advocates and watchdogs, holding
stakeholders accountable for sustainable practices. They often
serve as conduits for local concerns, representing the interests
of communities affected by green building projects (Davis &
White, 2021). Additionally, these organizations promote
awareness and provide valuable insights into the social and
environmental implications of such projects, influencing
decision-making processes.

Emerging Stakeholder Categories: Over the years, the
literature has identified emerging stakeholder categories that
have gained prominence in green building studies. These
include residents and tenants, who, as end-users of green
buildings, have a vested interest in factors such as indoor air
quality, energy efficiency, and overall comfort (Brown et al.,
2018). Investors and financial institutions have also emerged as
significant stakeholders, recognizing the potential for
sustainable investments in the green building sector. Their
involvement extends beyond financing to shaping investment
criteria, often emphasizing sustainability metrics (Davis &
White, 2021).

Sustainability Metrics and Performance

Within the realm of green building, sustainability metrics
and performance indicators have become fundamental for
assessing the environmental and societal impacts of sustainable
construction practices (Brown et al., 2018; Davis & White,
2021). This literature review delves into the research conducted
on sustainability metrics and performance within green building
studies from 2007 to 2021. It aims to elucidate the
methodologies employed, pivotal findings, and evolving trends
concerning the measurement and enhancement of sustainability
outcomes within the context of green building projects. Energy
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Efficiency as a Dominant Metric: Energy efficiency has
consistently stood out as a dominant sustainability metric in
green building research. Researchers have emphasized the
importance of reducing energy consumption and improving the
energy performance of buildings through measures such as
energy-efficient HVAC systems, insulation, and renewable
energy integration (Brown et al., 2018). The widespread
adoption of energy-efficient technologies has been a
cornerstone of sustainable construction (Smith, 2019).

Life Cycle Assessment for Comprehensive Sustainability
Evaluation: Life Cycle Assessment (LCA) has gained
prominence as a comprehensive approach for evaluating the
environmental impacts of green buildings throughout their life
cycle. LCA extends beyond the confines of construction and
operational phases, encompassing material selection,
construction processes, operational energy use, and end-of-life
considerations (Davis & White, 2021). It offers a holistic
perspective on sustainability (Johnson & Lee, 2020).
Researchers have applied LCA to quantify the environmental
impacts associated with various stages of a building's life cycle,
from production to demolition (Johnson & Davis, 2019).

Indoor Environmental Quality (IEQ): Researchers have
increasingly  recognized the significance of Indoor
Environmental Quality (IEQ) metrics in green building studies.
IEQ encompasses factors such as indoor air quality, thermal
comfort, and lighting quality (Johnson & Davis, 2019).
Recognizing the profound impact of IEQ on occupant health,
productivity, and overall well-being, studies have underscored
the importance of incorporating IEQ considerations into green
building design and operation (Smith, 2019).

Incorporating Social Sustainability: Future research
directions may see a greater emphasis on integrating social
sustainability metrics, addressing issues such as equity,
accessibility, and community well-being in green building
projects (Smith, 2019). Researchers have begun to explore
ways to measure and enhance social sustainability alongside
environmental considerations.

Performance-Based Design: The adoption of performance-
based design approaches is expected to increase. Advanced
simulation tools and modeling enable real-time monitoring and
optimization of sustainability performance. These approaches
allow for data-driven decision-making and continuous
improvement throughout the project lifecycle (Johnson & Lee,
2020). Simulation tools like Computational Fluid Dynamics
(CFD) have been employed to assess IEQ factors and optimize
building designs for improved performance (Davis & White,
2021).

Circular Economy Principles: Incorporating principles of
the circular economy, such as recycling, reusing, and
minimizing waste, is anticipated to become more prevalent in
green building projects (Davis & White, 2021). Researchers
have explored the concept of "circular buildings" that are
designed for disassembly and reuse of materials, aligning with
circular economy principles (Johnson & Davis, 2019).

Innovation and Collaboration

Innovation and collaboration have emerged as crucial
drivers in the green building sector, shaping its growth and
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transformation from 2007 to 2021. This literature review
explores the research conducted during this period to shed light
on the role of innovation and collaboration in advancing
sustainable construction practices. It delves into methodologies,
key findings, and future trends related to innovation and
collaboration in the green building industry.

Technological Innovation in Green Building: Research
within this timeframe has focused on technological innovations
that enhance the sustainability of buildings. Building
Information Modeling (BIM), for instance, has gained
prominence for its role in improving design, construction, and
operational efficiency (Lee et al., 2017). Additionally, the
integration of smart technologies, such as 10T (Internet of
Things) devices and sensors, has enabled real-time monitoring
and optimization of building performance (Poon et al., 2018).
Collaborative Approaches to Sustainable Design and
Construction: Collaboration has been a central theme in green
building studies. Researchers have examined collaborative
approaches among architects, engineers, contractors, and
stakeholders to integrate sustainability considerations early in
the design and construction process (Yudelson, 2019).
Integrated Project Delivery (IPD) and Lean Construction
principles have been explored as methodologies to foster
collaboration and innovation (Kivits et al., 2020).

Technological Innovation Enhances  Sustainability:
Technological innovations, such as BIM and smart building
technologies, have significantly improved the sustainability and
efficiency of green building projects (Lee et al., 2017). BIM, in
particular, has facilitated better coordination among project
stakeholders, leading to reduced resource wastage and
enhanced building performance.

Collaboration Leads to Better Sustainable Outcomes:
Collaborative approaches in the design and construction phases
have been found to result in improved sustainable outcomes
(Kivits et al., 2020). Early engagement of various stakeholders
has led to better-informed decisions regarding sustainability
measures, materials, and energy-efficient systems. Advanced
Building Technologies: Researchers anticipate increased
adoption of advanced building technologies, including Al
(Artificial Intelligence) and machine learning, for predictive
maintenance, energy optimization, and occupant comfort (Poon
etal., 2018).

Circular Economy and Material Innovation: Future research
is likely to focus on circular economy principles and material
innovation, exploring ways to reduce waste, reuse materials,
and create sustainable building components (Yudelson, 2019).

Social Innovation: There is growing recognition of the
importance of social innovation alongside technological
advancements. Studies may increasingly explore how
innovative social practices and community engagement can
contribute to sustainability in green building (Kivits et al.,
2020).

Policy and Regulation

Policy and regulation have played a pivotal role in shaping
the landscape of green building practices from 2007 to 2021.
This literature review aims to delve into the research conducted
within this period to understand the evolving policies and
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regulations that have influenced green building initiatives. It
explores the methodologies employed, significant findings, and
future trends concerning the impact of policies and regulations
on green building practices. Research within this period has
documented the development and implementation of green
building standards and certification systems. These include
well-known frameworks like LEED (Leadership in Energy and
Environmental Design) and BREEAM (Building Research
Establishment Environmental Assessment Method) (Gupta et
al., 2018; Hassan et al., 2019). These standards have provided
a structured approach to assessing and certifying the
sustainability of buildings. Researchers have evaluated their
effectiveness in driving sustainable construction practices (Lee
& Kim, 2018). Governments and regulatory bodies across the
globe have introduced various initiatives and incentive
programs to encourage green building adoption. These include
tax incentives, rebates, and grants for sustainable building
practices (Rao et al., 2019; Sassi et al., 2020). Researchers have
analyzed the impact of such programs on the adoption of green
building practices, emphasizing their role in promoting
sustainability in the construction industry.

Studies conducted on policy and regulation in green
building studies from 2007 to 2021 have yielded significant
findings: Research has indicated that the adoption of green
building standards, such as LEED and BREEAM, has led to
improved environmental performance in buildings (Gupta et al.,
2018). Buildings certified under these standards tend to have
lower energy consumption, reduced water usage, and lower
greenhouse gas emissions. This underscores the effectiveness
of standardized frameworks in promoting sustainable
construction. Government incentive programs have played a
crucial role in accelerating the adoption of green building
practices (Rao et al., 2019). These programs have incentivized
developers and building owners to invest in sustainability
measures. Researchers have found that tax incentives and
rebates, in particular, have encouraged the incorporation of
energy-efficient technologies and materials into building
designs (Sassi et al., 2020). Researchers anticipate increased
efforts to harmonize green building standards on a global scale
(Hassan et al., 2019). This harmonization aims to create a
unified framework for assessing sustainability, allowing for
easier cross-border comparisons and adoption of best practices.
The future is likely to witness more stringent carbon emission
reduction targets enforced through building codes and
regulations. Governments are expected to play a more assertive
role in mandating sustainable construction practices to combat
climate change (Lee & Kim, 2018).

Based on these issues, a theoretical model of GB industry
on the major issues arising from the literature review is
presented below.

1. Evolution of Stakeholder Engagement

2. Stakeholder Identification & Class
3. Suitability Metrics & Performance
4. Innovation

5. Policy & Regulation
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IV. CONCEPTUAL MODEL OF STAKEHOLDERS
ENGAGEMENT IN THE GREEN BUILDING INDUSTRY AND
ANALYSIS

Based on the relevant literature review, a theoretical model
of stakeholders engagement in the green building industry
consisting of various issues or performance factors, is derived
as shown in Figure 1.
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Figure 1: A Conceptual Model of Stakeholdér Participation in the Green
Building Industry

Evolution of Stakeholder Engagement

The literature review reveals a significant evolution in
stakeholder participation within the green building sector over
the period from 2007 to 2021. Traditionally, the focus of
stakeholder engagement was primarily on key industry players,
such as architects, engineers, contractors, and building owners,
with the primary objective of ensuring compliance with green
building standards and regulations. However, the literature
highlights a notable shift towards more inclusive practices,
acknowledging the extensive societal and environmental
ramifications of green building projects. This transformation
has led to a broader spectrum of stakeholders being actively
involved, including occupants, communities, regulators, and
non-governmental organizations (NGOs). This expanded
engagement has translated into improved sustainability
outcomes, including enhanced indoor environmental quality
and user satisfaction. Moreover, the integration of innovative
digital tools and platforms has made stakeholder participation
more effective and inclusive, facilitating communication across
geographic boundaries. Looking forward, there is a growing
emphasis on social equity and inclusivity, with a recognition of
the importance of involving marginalized and underserved
communities in green building projects. In essence, this
evolution underscores the dynamic nature of stakeholder
engagement, essential for advancing sustainable practices in the
green building industry.

Stakeholder Identification & Classification

The literature highlights the importance of recognizing the
diverse and multifaceted nature of stakeholders in the green
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building sector. It emphasizes that stakeholders go beyond
traditional actors like architects and developers.

Government agencies and regulatory bodies are critical
players, as they have the authority to influence the industry
through policies, incentives, and regulations. They not only
shape sustainability standards but also provide guidance on
energy efficiency requirements and environmental guidelines.
Government initiatives, such as green certifications and tax
incentives for sustainable construction, significantly impact
stakeholder behavior and project decision-making (Brown et
al., 2018; Smith & Green, 2018; Johnson, 2019).

Architects and designers, whose influence extends beyond
aesthetics, are central to determining a building's environmental
performance. Their choices regarding building materials,
construction techniques, and innovative design solutions
significantly affect a project's ecological footprint. Early
involvement of architects and designers is crucial for
optimizing sustainable outcomes (Brown et al., 2018; Johnson
& Davis, 2019).

Community groups and environmental NGOs act as
advocates and watchdogs, ensuring stakeholders adhere to
sustainable practices. They often represent the concerns of local
communities affected by green building projects and provide
valuable insights into the social and environmental implications
of such projects. This influence impacts decision-making
processes (Johnson, 2019; Davis & White, 2021).

Emerging stakeholder categories include residents and
tenants, who are end-users of green buildings and have a vested
interest in factors such as indoor air quality, energy efficiency,
and overall comfort. Investors and financial institutions have
also emerged as significant stakeholders, beyond financing,
they shape investment criteria, often emphasizing sustainability
metrics (Brown et al., 2018; Davis & White, 2021).

Sustainability Metrics & Performance

The measurement and enhancement of sustainability
outcomes are fundamental in green building projects. Several
key metrics have been identified as central to assessing
sustainability performance.

Energy efficiency is consistently emphasized in the
literature as a dominant sustainability metric. Researchers
highlight the importance of reducing energy consumption and
enhancing the energy performance of buildings. This involves
the implementation of measures such as energy-efficient
HVAC systems, effective insulation, and the integration of
renewable energy sources. Energy-efficient technologies are
considered a cornerstone of sustainable construction (Brown et
al., 2018; Smith, 2019).

Life Cycle Assessment (LCA) is another critical approach
for evaluating the environmental impacts of green buildings.
LCA provides a holistic perspective on sustainability by
extending its scope beyond the construction and operational
phases. It considers aspects like material selection, construction
processes, operational energy use, and even end-of-life
considerations. By quantifying the environmental impacts
associated with various stages of a building's life cycle, LCA
allows for a comprehensive assessment of sustainability (Davis
& White, 2021; Johnson & Lee, 2020).
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Indoor Environmental Quality (IEQ) metrics are
increasingly recognized as essential in green building studies.
IEQ encompasses factors such as indoor air quality, thermal
comfort, and lighting quality. Researchers acknowledge the
profound influence of IEQ on occupant health, productivity,
and overall well-being. Therefore, it is essential to incorporate
IEQ considerations into green building design and operation
(Johnson & Davis, 2019; Smith, 2019).

Moreover, future research directions may see a greater
emphasis on integrating social sustainability metrics. This
includes addressing issues related to equity, accessibility, and
community well-being within green building projects (Smith,
2019).

Performance-Based Design is expected to become more
prominent in the green building sector. Advanced simulation
tools and modeling techniques allow for real-time monitoring
and optimization of sustainability performance. These
approaches enable data-driven decision-making and continuous
improvement throughout the project lifecycle. Simulation tools
like Computational Fluid Dynamics (CFD) have been
employed to assess IEQ factors and optimize building designs
for improved performance (Johnson & Lee, 2020; Davis &
White, 2021).

Incorporating principles of the circular economy, such as
recycling, reusing, and minimizing waste, is anticipated to
become more prevalent in green building projects. Researchers
have explored the concept of “circular buildings" designed for
disassembly and reuse of materials, aligning with circular
economy principles (Johnson & Davis, 2019; Davis & White,
2021).

Innovation

Innovation in the green building sector has been driven by
advancements in technology, particularly through the adoption
of Building Information Modeling (BIM). BIM has
revolutionized the design and construction phases by enabling
the creation of 3D models with detailed information about
building components. It allows stakeholders, including
architects, engineers, and contractors, to collaborate more
effectively, make informed decisions, and identify potential
issues before they arise, thus reducing resource wastage (Lee et
al., 2017).

Furthermore, the integration of smart technologies, such as
Internet of Things (IoT) devices and sensors, has introduced
real-time monitoring and optimization of building performance.
These technologies provide data on energy consumption,
indoor environmental quality, and building systems' efficiency.
Such data-driven insights empower stakeholders to adjust and
optimize building systems in real-time, thereby improving
sustainability performance (Poon et al., 2018).

Policy & Regulation

Policies and regulations have played a vital role in shaping
green building practices and have undergone significant
developments from 2007 to 2021.

The development and implementation of green building
standards and certification systems have provided structured
frameworks for assessing and certifying the sustainability of
buildings. Well-known standards such as LEED and BREEAM
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have played a central role in promoting sustainable construction
practices by providing clear guidelines for achieving
sustainability goals (Gupta et al., 2018; Hassan et al., 2019).

Government initiatives, including tax incentives, rebates,
and grants, have played a crucial role in accelerating the
adoption of green building practices. These programs have
incentivized developers and building owners to invest in
sustainability measures. Tax incentives and rebates, in
particular, have encouraged the incorporation of energy-
efficient technologies and materials into building designs,
making sustainability practices more economically viable (Rao
et al., 2019; Sassi et al., 2020).

V. CONCLUSION

This paper constructs a conceptual framework for
stakeholder engagement in the Green Building (GB) Industry,
providing and discussing the relevance of five essential issues
or performance factors (i.e. Evolution of Stakeholder
Engagement, Stakeholder Identification & Class, Suitability
Metrics & Performance, Innovation, Policy & Regulation).
These issues are derived from a detailed review of the existing
literature on the GB. It is envisaged that the conceptual
framework will form the underlying basis towards the
development of a more comprehensive model in the future. In
promoting

In consideration of the significant role which stakeholders
play in promoting overall engagement value, research in this
area is clearly warranted. The present study takes the approach
of proposing a theoretical framework which can be applied to
practical situations in the GB industry by reviewing available
literature. Such research approach is common particularly when
existing knowledge in the particular area is still somewhat
narrow. The present study, hence contributes to the
advancement of the literature on GB by focusing on the
stakeholders unique experience. It is also hoped that this paper
will highlight the importance of the stakeholders engagement in
the GB industry practitioners.

It should be noted that, the present study represents the
starting point for more future research. Worthwhile theoretical
analysis and empirical research lie in proposing a broad and
thorough framework for the stakeholders GB decision-making.
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