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Abstract

This paper investigates the importance of  planning in order to appropriately adapt to an

ever-evolving coexistence between humanity, the Earth and its ecosystems, and the resources it

provides. Specifically, the study aims to summarize the ways in which sustainable architectural

design practices can create a mutualistic coexistence between the planet, current and future

generations. By analyzing failures and successes within sustainable architecture and applying the

respective data, we can further learn and enhance current ideas to better protect, preserve, and

provide for the Earth and all that live on it. As fossil fuels are burned they release carbon dioxide

into the atmosphere, carbon dioxide is known as a greenhouse gas, which traps heat in the

Earth’s atmosphere. As greenhouse gasses are continuously released into the atmosphere with no

regulation, temperatures continue to rise. Increased temperatures from burning fossil fuels have

negatively affected  all living things on Earth including sea level rise threatening islands and

peninsulas, increased risk of extreme weather, which leads to biodiversity loss and species

extinction; leading to food scarcity, loss of health and increased poverty across the globe.

Provident solutions must be made to measure, observe and implement new ideas and technology

in order to prevent such catastrophe from being the fate of the future. While features such as

LEED certifications and individual resource consumption cannot fully address climate change,

these are small steps individuals and corporations can take within their homes/businesses to

begin to make a difference.
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Sustainability in Architecture

One way to measure the effectiveness of sustainable design strategies is observing a

building's energy consumption and production. Energy can be harnessed from renewable

resources or nonrenewable resources such as fossil fuels. LEED is the Leadership in Energy and

Environmental Design and they are a green building certification program used worldwide. One

of the tools used by LEED to put a number towards the value of energy consumption and

buildings “green rating” is energy rating or green building rating systems. This includes but is

not limited to renewable energy use, smart technology, efficient building envelope and material

use, and considerations such as climate region and building orientation. While there are many

options for these systems, such as ENERGY STAR or HERS, the priority of this report is to

focus on the effect of sustainable architecture through the lens of  USGBC’s LEED rating

system. The climate zone that will be used as reference for this report is classified as 5 by the

Department of Energy, and includes U.S. states such as Kansas, Nevada, Ohio, and

Massachusetts (DOE, 2021). This climate is characterized by temperate weather with hot and

humid summers and snowy, cold winters.

Figure 1
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Justification

It is important to note that there are many other procedures and steps that must be taken

to properly address climate change and the negative impacts it has on the environment, yet the

aim of this paper is to understand how sustainable built environments can contribute to a more

resourceful, safe and clean environment. While the one strategy at measuring and rewarding

efforts in sustainable architecture is through LEED or ENERGY STAR, there are many more

solutions and schools of thought to troubleshoot and ultimately address climate change. Some

may argue that climate change is not serious, or as serious as it is portrayed to be. Yet, some may

argue that increased technological advances have led to an increased amount of urban sprawl in

cities and suburbs. This necessitates the need for car ownership, which increases the amount of

harmful emissions put into the atmosphere. Not only this, but quick urban sprawl increases the

risk of unused or abandoned land, which is wasted time, money, resources and infrastructure that

the Earth cannot afford. In addition to this, the continuation of using non-renewable energy

sources and materials continues to pollute the Earth and the atmosphere. Plastic consumption and

its inability to break down, as well as materials used in buildings, packaging, and construction

are also inefficient and unsustainable in the ways in which they are broken down, created or

wasted. Each of these issues contributes to recent climate change. This creates a warmer and

more unpredictable climate which contributes to droughts, natural disasters, and ecological

disruptions across the globe. There is only one Earth, our Earth, and as such it should be handled

with the utmost care, respect and reliability for our generation and future generations to come.

Sustainable practices and architecture can help reach goals that may seem impossible. Yet, there

are many questions and concerns regarding the importance and validity of sustainable

architecture. Factors such as initial costs, and maintenance and labor costs and materials are
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common factors to discuss when deciding on an investment. While initial costs for some

practices may be hefty, such as for solar panels or smart technologies, the convenience, reduced

long-term costs, and peace of mind are benefits that must be considered. Not only do these

features contribute to occupant wellbeing, but also enhance the safety and resilience of the

building if electricity were to go out.

Furthermore, renewable energy can be stored and used at any time providing more safety

and a stable backup plan for the building in comparison to grid sourced energy.(Client Earth,

2020).  In addition, the practices used by each of the buildings examined in this report protect

and preserve the environment by either decreasing CO2 emissions, reducing fossil fuel usage,

utilizing renewable resources, or all of these and more. The increased carbon dioxide in our

atmosphere from burning fossil fuels further increases the temperature within the Earth’s

atmosphere, amplifying Earth’s natural greenhouse effect (Lindsey, 2020). This amplifies the

negative effects global warming has on the entire world such as melting polar ice caps, destroyed

habitats and decreased biodiversity that benefit the natural environment and air quality

immensely. With this domino effect of negative side effects, the real question is, why have more

businesses not seen the severity and adapted?

The review and analysis of case studies exemplifies the impact of sustainable design and

architecture helps  to better understand how we can use these tools to our advantage. Analyzing

successful, adequate, and failing projects that have implemented sustainable practices is the most

efficient way  to learn from those successes and failures to improve. The goal is to save money,

time, energy, and resources from the beginning of the design process to post occupancy. By

being proactive and designing resilient buildings, communities, and cities, we can protect and

preserve the Earth and the resources it provides.
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Sustainable design provides an opportunity to preemptively save money and time by

using reliable, resilient, and renewable resources to design our communities. “Green building is

the practice of designing, constructing and operating buildings to use fewer resources, reduce

waste and negative environmental impact, and decrease costs.” LEED projects have shown

consistent data that they deliver significant reductions in emissions in addition to improvement in

occupant experience through techniques such as water efficiency, location and transportation,

energy and atmosphere and materials and resources. (USGBC, 2021). Not only will this benefit

humanity, but also the environment, natural resources and habitats, and all living things that rely

on them to survive. Creating a positive domino effect for resilient architecture, convenience and

maintenance woes, stability and sustainability for all living things, the environment, and the

resources we share.

Literature Review

Since this study analyzes LEED certified projects,  understanding the rating system  is

vital to understanding the goal of this report. LEED is a voluntary standard for green building

design that evaluates the sustainable strategies used within architecture and gives a certification

based on degree of sustainability. Platinum is the  highest awarded certification with a score of

80+ points, Gold is 60-79 points, Silver is awarded at 50-59 points, and Certified is the lowest,

requiring project to earn 40-49 points  LEED credit categories,shown in Figure 3, exemplify

features important to LEED certifications. LEED categories and points breakdown are from

(ESCSI, 2017). When it comes to sustainable architecture,  regular, thorough analysis and

open-mindedness is vital to maintaining a successful and ever-evolving built environment and

society.
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Figure 2: highlights the specific features and details of a building that contributes to a building's

LEED Certification.

The first example of a phenomenal success in sustainable development is the Caldwell

Apartments in Lynn, Massachusetts in Figure 3. This building became certified as LEED

Platinum in 2021 and earned a spot in the LEED Top 10 Of 2021. These modern apartments have

many sustainable features that contributed to its high level of certification. Provided by the U.S

Green Building Council , “Caldwell features 100% carefully sourced wood that is non-tropical,

reclaimed, or certified by the Forest Stewardship Council. With six electric car charging stations,

an energy-saving automatic parking system, smart thermostats in the building interior, solar

power production, optimized fresh air filtration systems, and rooftop vegetable gardens, every

detail of the building was made for something bigger—even the property management team’s

business cards are printed on paper made with wind power,” (USGBC, 2017). This example

represents the adaptive use of a building, to be more energy efficient and resourceful than others,

that is occupied almost 24/7 by the people that live or work there. Not only is it functional but

also efficient, environmentally and financially. Implementing sustainable design strategies such

as the ones in this building can cut costs on time, resources, and labor to save during
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construction and occupancy. This provides an example of monetary and time benefits to the use

of sustainable architecture.

Another building, shown in Figure 4, in this climate region that exudes remarkable

success in energy efficiency and sustainability efforts is the Lawrence Public Library in

Lawrence, Kansas. This building earned LEED Gold Certification in 2017.

Figure 3: Caldwell Apartments

Figure 4: Lawrence Public Library
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Figure 5: UH Seidman Center

While the library is not as grand in size or occupancy as the Caldwell Apartments, it is

similar in its use as an important community space and education gateway making its climate

resilience that much more important. The high-performance envelope, use of renewable energy

resources, and brownfield redevelopment efforts earn this building its certification. Figure 6 lists

the building's performance in detail and its LEED scorecard. According to the USGBC, “The

project meets the 2030 Challenge with a 50 percent reduction in energy use over comparable

building types in this region.” The 2030 Challenge is a goal set in place by Architecture 2030,

another leader in the building performance industry. The 2030 Challenge aims to reduce the use

of fossil fuels in buildings by 2030. to a net-zero approach otherwise known as carbon-neutral

(Architecture 2030, 2019). Both of these buildings represent success in adaptive use of existing

buildings to become carbon-neutral and energy efficient not only for the occupants but also the

environment.

Although there are many buildings within this climate zone that represent successful

sustainable development, there are also some that are not as successful or achieved a lower level

of LEED certification  that we can learn from to improve in the future. For example, the UH

Seidman Cancer Center in Cleveland, Ohio, in Figure 5, is a Cancer Treatment Center that is
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LEED Certified as of  2013. The building has a few features contributing to its LEED

certification such as triple-paned glass windows on all  sides, smart technology throughout the

building and partial solar energy use. Figure 8 below illustrates the LEED scorecard details of

the building to be compared with the scorecard of the Lawrence Public Library in Figure 4.

When looking at the details below within the documents of the LEED certifications from

Figure 6 and Figure 7,  there are many things to point out that positively benefit the environment

that people may be unaware of. Such as the indoor air quality, the systems that heat and cool the

building including floor systems, internal loads such as people and appliances and passive

systems such as paint, wall decor and flooring. Each of these factors can impact the way a

building reacts to its environment thus adjusting how efficient it is in its energy efficiency. The

region priority credits also give points to buildings looking to achieve a LEED certification, as

highlighted in both Figure 6 and Figure 7. Not only is the waste management systems and

processes important during occupancy to maintain minimal harm to the environment, but this is

also a priority during the construction phase of these projects. While the Lawrence Public

Library excels in the Energy & Atmosphere category of the certification form with a 24/35, the

UH Seidman Center only has a 7/35 in that category. Features and systems such as renewable

energy, optimal energy performance and green power are active systems that enhance a buildings

energy efficiency greatly as they are all sources of sustainable energy and directly contribute to

the decreased harm to the environment via less CO2 emissions from the energy they use, such as

solar, geothermal and hydropower. While these certifications offer incentives for the person(s)

who commission them and directly impact that individual buildings energy efficiency and

contribution to the environment, they are not enough to bridge the gap between irreversible

damage to the environment and its ecosystems and a safe, circular and sustainable Earth. This
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paper highlights the ability of sustainable architectural practices to aid in that goal of a circular

economy and sustainable development with minimal harm to the environment and its

ecosystems.

Figure 6: represents the details of the Lawrence Public Library’s LEED Certification
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Figure 7: represents the details of the UH Seidman Cancer Center’s LEED Certification
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Discussion

Each of these buildings represent a level of success and initiative taken to address the

impending issue of climate change brought on by poor environmental caretaking and resource

use. By employing certain strategies exemplified above, these buildings have rightfully been

given a certification which not only benefits those who occupy the building but also everyone

else around the world by decreasing the amount of greenhouse gas emissions created. By

protecting and preserving the environment, utilizing renewable resources and planning with

resiliency and sustainability in mind, all living things on the planet can be protected as well.

Unfortunately, not all regions and people have the same access to resources, money, and

labor to effectively implement sustainable practices such as energy efficient technology and

architecture. This is a rational limitation to this argument that must also be taken into

consideration when developing solutions to the problem of poor resource consumption and lack

of environmentally friendly options, and how sustainable ideology can be the building blocks of

climate change solutions for all regions and people. Recognizing the significance of

sustainability and the practices it entails is the step that needs to be taken by all who are able, so

everyone can work together to create attainable solutions to the problems we all face. While

LEED and ENERGY STAR are recognized globally, it is challenging to fully access and utilize

them across the globe due to regional, economic and social differences. The next step towards

the goal of a more sustainable society is to address these differences to make such sustainable

practices more accessible to more people and regions.

Conclusions and Future Studies

Observing building energy efficiency and energy ratings is only one way of measuring

the impact of sustainable practices. Yet, this paper highlights the positive impact conscious
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energy consumption and resource use has not only on the buildings and its occupants, but also

the atmosphere and the Earth where all living things reside. Green building rating systems such

as LEED are fantastic tools used to measure, incentivize and encourage others to implement

sustainable design strategies  as they can be used commercially or residentially. Ideally, the

importance of sustainability will continue to be advocated for and supported by the people to a

point where more research can be done, more technology can be developed, and a more

conscious and responsible consumer can be made of each human being on the planet. Protecting,

preserving and advocating for the resources, ecosystems, and living organisms on Earth is a

constantly evolving responsibility that needs to be taken seriously and taken proper care of, one

step at a time. It is important to note that there are many other procedures and steps that must be

taken to properly address climate change and the negative impacts it has on the environment, yet

the aim of this paper is to understand how sustainable built environments can contribute to a

more resourceful, safe and clean environment.
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