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ABSTRACT The construction industry has recognized the urgent need to adopt sustainable design and constructability
to mitigate the environmental impact of building projects. Sustainable design and green building aim to reduce resource
consumption, minimize waste generation, and promote energy efficiency. The construction and building environment
can play a pivotal role in reducing climate change by embracing and implementing sustainability principles and how to
use contemporary technologies in the building sector. This paper addresses the key elements of green building,
including energy monitoring, occupant engagement, intelligent building automation, predictive maintenance, renewable
energy integration, and data analytics for energy efficiency enhancements, and highlights the benefits of adopting such
practices in the building and construction industry.
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L. INTRODUCTION

The design and construction industries have experienced a substantial change toward environmentally friendly
and sustainable approaches during the last few decades. This transition is embodied by the notion of green buildings,
which aims to minimize environmental effects throughout a building's existence, from feasibility analysis,
programming, schematic design, design development, construction documents, procurement, construction, and
operation to final decommissioning. We must embrace a holistic approach to sustainability to close the environmental,
social, and economic gaps and protect our planet, people, and economies.

In doing so, we should progress towards systemic changes that provide robust solutions to climate change,
improve human health and equity, and regenerate the global economy. Therefore, it is necessary to investigate every
possibility of reducing buildings' economic, social, and environmental impacts over their life cycle. Green building is
one such concept that has been introduced to reduce the ecological burdens of buildings due to the perceived low
carbon emissions, energy savings, and maximizing economic benefits

According to the World Commission on Environment and Development, sustainable development is defined
as the capacity for development that meets the needs of the present without compromising the ability of future
generations to meet their own needs (Oxford University Press, 1987). In 2000, for example, the U.S. Green Building
Council (USGBC) in Washington, D.C., launched its rigorous Leadership in Energy and Environmental Design (LEED)
rating program. The Council evaluates LEED buildings and classifies awards points as Certified, Silver, Gold, and
Platinum, among others, namely the UK's BREEAM (Building Research Establishment's Environmental Assessment
Method) and Australia's Green Star. Certification assures prospective buyers and tenants that a building rated LEED is
sustainable.

According to William Browning, a senior fellow at Rocky Mountain Institute in Colorado, integrating green
principles into a building's planning and design process can generate 40% more savings and 40% better performance
than simply adding green technologies to a traditionally planned and designed facility.

II. LITERATURE SURVEY

Research on how air pollution affects health falls into two perspectives, which elaborate on the impact and
outcomes of air pollution on people's health and the cost of defending against air pollution. Air pollution is caused
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when harmful substances are released into the atmosphere due to both natural and human-made sources. While the
natural sources include dust, pollen, volcanoes, and wildlife, human sources come from vehicle emissions, power plants,
factories, and construction sites.

Over time, exposure to air pollution creates more severe health problems such as respiratory diseases, stroke,
heart disease, cancer, and particularly lung cancer. Even though it's impossible to avoid polluted air altogether,

occupants can take steps to protect themselves from its harmful effects through the following:

. Stayed informed - regularly checking the local air quality index (AQI).

. Reduce outdoor exposure - Limit outdoor activities when air pollution levels are high.
. Avoid polluted areas - Avoid busy roads and highways, especially during rush hours.
. Improve indoor air quality - ventilate the home, use air purifiers, and choose low-emission cleaning products.
. Don't smoke - smoking contributes to air pollution and increases the overall risk of health problems.
III. METHODOLOGY

Our methodology is based on evaluating the benefits of environmental inputs from a new perspective compared
to the traditional building system. The Edge- Deloitte Headquarters in Amsterdam, Netherlands: This innovative
building showcases sustainable design features such as energy-efficient systems, bright lighting, and solar panels,
making it one of the most sustainable office buildings in the world. At the individual levels, occupant comfort, air
quality, and water quality improvement are mainly reflected in reduced healthcare costs. Medical professionals
analysed it according to the morbidity of the two central air pollution-related diseases, respiratory and circulatory
diseases.

IV.ISSUES ON ENVIRONMENTAL IMPACT

The life cycle of a building and its performance must be considered to reduce the negative impact on the
environment. Materials that are sustainable and free from harmful substances should be used when selecting materials
for building projects. Sustainable approaches and practical considerations such as passive solar orientation can boost
and improve heating and cooling performance, reduce energy costs, and increase the comfort of the occupants.
Research and book data show that sustainable design and green building have everlasting benefits in operational and
maintenance costs.

Investors and homeowners often assume that applying green-sensitive design and construction practices will
increase the cost of projects. According to Michael Montoya, the author of “Green Building Fundamentals, 2nd
edition", there are high-cost benefits associated with sustainable design and green building. Still, investors tend to focus
on short-term capital costs because of a lack of quantifiable data on economic benefits and life-cycle cost implications
of sustainability. The long-term costs of owning and operating a building should be the focus, even though some
building and site systems may have higher initial costs but decreased life-cycle costs. On the contrary, building owners
and developers are now realizing the cost benefits, such as

. Savings in capital cost investment.

. Reduction in operation costs.

. Increased investment returns.

. Increased occupants' productivity.

. More efficient resource usage.

. Marketing and revenue generation benefits

ii. Social Benefits:

In addition to the economic benefits, higher perceptions of beauty tend to be static and accommodate a fixed
object to view. Several investors and occupants consider a sustainable design as visually beautiful, and it can open
people up to its other green benefits. Green buildings with a whole appearance and greenery accents like walls or
elevations made of plants hanging over the edges provide a fresher, beautiful appeal to the users. These buildings often
feature unique architectural elements like green roofs and living walls, enhancing their aesthetic appeal and positively
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contributing to the natural environment. Green roofs, for example, aid in managing stormwater and reducing the
environmental impact on the building site and surrounding areas.

Another social benefit of incorporating sustainable design and green building is to enhance the occupant's
comfort and health. The best way to promote the health and well-being of the users or occupants is to focus on indoor
and air quality, thermal comfort, acoustic comfort, and lighting quality. Lack of indoor and acoustic comfort causes
various health problems, such as allergies, asthma, headaches, fatigue, and sometimes cognitive impairment. Thermal
comfort, which refers to the temperature and humidity of the indoor environment, is the key influencer of the
performance of the occupants and the carbon footprint.

According to Montoya, in "Green Building and Fundamentals," Americans spend 90% of their time indoors,
making indoor air quality critical to our health, comfort, and performance. Sustainable designers and green builders
should incorporate air quality, ventilation standards, and guidelines to improve indoor air quality for building occupants
and users. This should include conducting site analysis and building programs to identify sources of pollutants,
ventilation needs, and the occupants' or users' expectations. An effective indoor design and program improve the
overall quality of life and productivity.

Sustainable design and green building begin with site selection. Still, innovative growth strategies, such as building
compactly and putting a mix of uses close together, can reduce the development impacts and enhance a community's
health and economy. This can be implemented by using more efficient resources than the traditional (non-renewable
resources, which raises the emissions footprint within a region. A project's location is so informed by its social context
that a location-efficient site should be close to dense amenities such as shops, restaurants, schools, and primary services
that connect the building to the community.

For more information about reducing strain on local infrastructure, the EPA's Tribal Green Building Toolkit
(Revise: December 2023) is designed to help Tribal officials, community members, planners, developers, and architects
develop and adopt building codes to support green building practices. Without building codes and with existing
building codes, you can use this Toolkit as code references on:

. Land Use

. Materials and Resources Conservation

. Human Health: Radon, Mole, and other Hazardous Pollutants
. Energy Efficiency and Renewable Energy

. Water Access, Management, and Sanitation

. Resilience and Adaptability

. Code Implementation and Compliance

. Updating, Adapting, or Adopting Codes or Developing New Codes.
iii. Environmental Benefits:

With the increasing emphasis on environmental conservation and the urgent need to address climate change,
sustainable and green building practices cannot be underestimated in the modern world. Sustainable design and green
building focus on conserving natural resources by using durable, recycled, and recovered materials, including reducing
waste generated during the construction stages and demolition process. Furthermore, materials such as insulation from
natural fibers, energy-efficient windows, and solar panels also reduced building energy consumption, leading to lower
costs for the occupants.

By introducing water-efficient and integrating eco-friendly materials, techniques, processes, and practices,
occupants can significantly reduce the carbon footprint of buildings and create a more sustainable future. Air quality
improvement and management refers to the activities of regulations and codes undertaken to help protect human health
and the environment from the harmful effects of air pollution. Introducing sustainable design focusing on air quality
reduces the burden on medical insurance funds and patients.
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Introducing green spaces into sustainable design helps maintain the local environment's ecological balance and
supports the local ecosystems. When native plants and sustainable materials are used in green projects, they tend to
minimize disruptions to natural resources and contribute to the overall health of the natural environment. It is essential
to avoid introducing invasive species that could threaten the viability of native plants and weaken the local ecosystems
by practicing xeriscaping.

According to Michael Montoya's "Green Building Fundamentals, 2nd edition", to mitigate this ecological
damage, sites should be designed to:

. Preserve the natural site elements as much as possible.

. Incorporate native plant landscaping.

. Minimize site grading to limit disturbance.

. Minimize the building and landscape (such as the parking lot) areas.

. Provide open spaces that serve as habitat and promote natural biodiversity.

This study evaluated the benefits of environmental inputs from a new perspective compared to the traditional
building system. The Edge- Deloitte Headquarters in Amsterdam, Netherlands: This innovative building showcases
sustainable design features such as energy-efficient systems, bright lighting, and solar panels, making it one of the most
sustainable office buildings in the world. At the individual levels, occupant comfort, air quality, and water quality
improvement are mainly reflected in reduced healthcare costs. Medical professionals analysed it according to the
morbidity of the two central air pollution-related diseases, respiratory and circulatory diseases.

V. CONCLUSION

Sustainability and green building practices play a vital role in addressing environmental challenges, social
challenges, and long-term cost benefits for construction investors or developers. We can create environmentally viable
and socially equitable buildings by implementing design strategies, considering the benefits, and addressing social
implications. Innovations in energy-efficient systems, renewable energy generation, and sustainable materials will
continue to drive the construction and building industry forward.
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