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ABSTRACT

Finding ways to make building exteriors and interiors more aesthetically pleasing and environmentally friendly is the primary
goal of this study. The strategies that are the subject of this study are those that aim to produce landscapes that are both
aesthetically beautiful and ecologically sustainable. The design community is under increasing pressure to create visually
beautiful environments with a smaller ecological footprint as people become more concerned about environmental issues.
This problem is caused by the design technique, the materials used, and the amount of energy. Important concepts like
biophilic design and cradle-to-cradle principles are discussed, in addition to sustainable materials and energy-efficient
technology. The article goes even further, exploring the challenges of obtaining ecologically beneficial materials as well as
the perceived costs of sustainable design. Looking at successful case studies and current trends, the initiative aims to provide
designers practical advice on how to integrate sustainability with beauty. To be environmentally friendly, a design doesn't
have to be ugly. In fact, sustainable design has the potential to spark fresh ideas for aesthetically pleasing and practically
useful designs. Adding to the ongoing discussion on sustainable design, this study anticipates the future of interior and
exterior design in a more environmentally aware society. A vital component of contemporary architecture and city planning
is sustainable development in both interior and outdoor design, which aims to balance ecological consciousness with a focus
on form. In order to build environments that are both aesthetically pleasing and ecologically sustainable, this research
investigates the use of biophilic design concepts, energy-efficient technology, and environmentally friendly materials.
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1. INTRODUCTION

The interconnected problems of sustainability and beauty have led to notable modifications in both exterior and interior
design in the last few years. This transformation has occurred in a symmetrical fashion. Efforts to design environmentally
friendly but aesthetically pleasing environments are being driven forward by a growing awareness of environmental
challenges. Environmentally conscious design isn't only a fad; it signals a major shift in the way academics approach building
houses and businesses. Growing public concern about the effects of human actions on the environment has coincided with
an upsurge in the demand for environmentally friendly design (Ferreira et al., 2023). This change reflects a larger cultural
and social movement towards sustainability, which is prioritising ways to lessen venues' environmental impact without
compromising their visual appeal. Consequently, a growing number of professionals in the field of design are starting to
recognise the merit of this dual approach, as they see sustainability and aesthetics as supplementary traits that, when fused,
have the potential to create noteworthy and long-lasting settings. This fresh perspective on design places an emphasis on
considering the environmental impact of materials, energy use, and overall decisions over an extended period of time.
Designers are under increasing pressure to discover new solutions that meet the rising demands for ecologically responsible
and aesthetically beautiful venues. The future of design will be determined, without a doubt, by how well it manages to blend
sustainability with beauty. This is becoming more noticeable as support for this approach grows (Dong et al., 2021).
Cholesterol is a primary sterol found in animal tissues. It plays an important role in human health and natural functions like
digesting foods, producing hormones, generating vitamin D, and building healthy cells; however, high cholesterol levels can
raise the risk of getting severe diseases (1). It is transported in the blood by macromolecules called lipoproteins which include

2. BACKGROUND OF THE STUDY

Sustainable design seeks to reduce the environmental effect of built environments via the use of eco-friendly materials,
energy-efficient technology, and design concepts that encourage lifespan and flexibility. Pollution, resource depletion, and
climate change are among the most pressing global concerns today, making this strategy all the more important. Modern
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interior designers have a tall order: create aesthetically pleasing homes that adhere to stringent environmental regulations. In
order to do this, they need to create spaces that are both beautiful and environmentally friendly. Using renewable and recycled
materials, allowing enough of natural light in, and installing energy-efficient appliances and fixtures are some of the tactics
utilised to achieve this balance in interior design. Exterior design takes environmental factors into account by using eco-
friendly construction materials, landscaping in a way that promotes biodiversity, and creating green places that are both
beautiful and practical. It is not simple to come up with a design that is both beautiful and eco-friendly. Regardless of these
obstacles, sustainable design solutions continue to be highly sought for. This demand is being driven in part by the increasing
number of environmentally aware consumers and innovations in sustainable technology. This study intends to address a
knowledge gap by investigating methods for designing environmentally friendly and aesthetically pleasing spaces. Finding
sustainable methodologies, creative ideas, and best practices is the goal of this study, which aims to affect future design
(Hasik et al., 2019).

3. PURPOSE OF THE RESEARCH

This research is motivated by the desire to discover practical methods of combining ecological friendliness with aesthetic
appeal in building design. The primary goal of the study is to provide insight into how designers may build environments
that are both aesthetically pleasing and ecologically sustainable. This study examines the most effective methods, new
materials, and design procedures in order to provide practical guidance and insights for professionals in the design business.
The researchers want to make a tiny but significant contribution to the development of construction methods that are more
sustainable and visually appealing in the future. This study aims to investigate how sustainable development concepts and
aesthetically pleasing outdoor and interior design might work together. Research into the most efficient ways to combine
biophilic design elements, energy-efficient technologies, and environmentally friendly materials is necessary to meet the
rising demand for ecologically conscious interior and architectural design. This study seeks to uncover sustainable design
best practices by examining the ways in which elements like water conservation, green building materials, passive design
strategies, and the integration of renewable energy sources help to lessen the building's environmental effect without
sacrificing its aesthetic or practical value. The study also aims to help architects, designers, and urban planners overcome the
difficulties they have when trying to combine sustainability with aesthetics in a way that doesn't sacrifice comfort,
inventiveness, or durability. This study seeks to provide practical design approaches that may be used in residential,
commercial, and public settings by analysing case studies of eco-friendly designs that have been effective. The research also
looks at how modular design, adaptive reuse, and material recycling are some of the circular economy ideas that may make
landscape and architecture projects more sustainable in the long run. This study aims to show that eco-friendly design doesn't
have to be boring or unimaginative by bridging the gap between the two. Contributing to the worldwide endeavour to create
harmonious, sustainable, and aesthetically beautiful places that promote both human well-being and environmental
preservation, the study offers novel ideas and design techniques.

4. LITERATURE REVIEW

Because of the recent surge of academic interest in the topic of sustainability and aesthetics in architectural design, it is more
important than ever to combine environmental concerns with aesthetic ones. This is valid not just for outside design but also
for interior design. Sustainable design approaches and the aesthetic outcomes they inspire are discussed in this literature
review, which compiles key findings from a variety of influential research and ideas. Sustainable architecture rests on the
larger framework of defined sustainable development. Researchers operating within this paradigm have the dual challenge
of addressing current demands while ensuring that future generations are not jeopardised (Kong et al., 2021). Sustainable
design in the built environment includes techniques to reduce energy usage and employ renewable resources, among others,
to offset environmental consequences. Proponents of the "cradle-to-cradle" concept of sustainable design were academics
such. Designing places and things that can be responsibly disposed or recycled after they've served their purpose is something
it advocates for. The fundamental goal of design has always been aesthetics, not environmental sustainability. Aesthetics and
sustainability need not be at odds with one another, according to recent research. Enhancing environmental sustainability via
the incorporation of natural components and materials into environments is known as "biophilic design," and it also promotes
a sense of belonging. Evidence from studies indicating that organic shapes, natural light, and greenery may enhance the
visual and psychological well-being of residents lend credence to this strategy. In an effort to find a middle ground between
environmental friendliness and aesthetic appeal, many methods have been put up in the literature. Using locally sourced
renewable resources may help cut down on pollution from transportation, boost local economies, and provide a personal
touch to any project. One option is to use recycled materials, which have dual benefits: they lessen the impact on the
environment via reduced waste production and they enrich any room with their unique history and character. Renewable
energy sources, such as solar panels and green roofs, may be artistically incorporated into building designs to enhance both
practicality and aesthetics (Huang et al., 2020).

5. RESEARCH QUESTIONS
e  What is the impact of renewable materials on sustainability in interior and exterior design?
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6. RESEARCH METHODOLOGY:

6.1 Research design:

The analysis of quantitative data was conducted using SPSS version 25. The 95% confidence interval and the odds ratio were
used to ascertain the direction and magnitude of the statistical association. The statistical significance criterion was
established at p < 0.05. A descriptive analysis was used to ascertain the essential properties of the data. Quantitative
approaches are defined by objective measurements and the mathematical, numerical, or statistical evaluation of data obtained
by surveys, polls, and questionnaires, or by modifying existing statistical data using computing tools.

6.2 Sampling:

Rao-soft software was used to estimate the sample size of 440, 650 questionnaires were distributed, 580 questionnaires were
returned, and lastly, 80 questionnaires were rejected owing to incompletion of the questionnaire. In the end, 500
questionnaires were used for the research.

6.3 Data and Measurement:

The study used a questionnaire as its primary data gathering tool. The survey consisted of two sections: (A) General
demographic data and (B) Responses about online and offline channel attributes evaluated using a 5-point Likert scale.
Secondary data was acquired from many sources, mostly via online databases.

6.4 Statistical Software: The statistical analysis was conducted using SPSS 25 and MS-Excel.

6.5 Statistical Tools: To grasp the fundamental character of the data, descriptive analysis was used. The researcher is
required to analyse the data using ANOVA.

7. CONCEPTUAL FRAMEWORK

8. RESULT
e Factor Analysis

One typical use of Factor Analysis (FA) is to verify the existence of latent components in observable data. When there are
not easily observable visual or diagnostic markers, it is common practice to utilise regression coefficients to produce ratings.
In FA, models are essential for success. Finding mistakes, intrusions, and obvious connections are the aims of modelling.
One way to assess datasets produced by multiple regression studies is with the use of the Kaiser-Meyer-Olkin (KMO) Test.
They verify that the model and sample variables are representative. According to the numbers, there is data duplication.
When the proportions are less, the data is easier to understand. For KMO, the output is a number between zero and one. If
the KMO value is between 0.8 and 1, then the sample size should be enough. These are the permissible boundaries, according
to Kaiser: The following are the acceptance criteria set by Kaiser:

A pitiful 0.050 to 0.059, below average 0.60 to 0.69
Middle grades often fall within the range of 0.70-0.79.
With a quality point score ranging from 0.80 to 0.89.
They marvel at the range of 0.90 to 1.00.

Tablel: KMO and Bartlett's Test

Testing for KMO and Bartlett's
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Sampling Adequacy Measured by Kaiser-Meyer-Olkin .970

The results of Bartlett's test of sphericity are as follows: approx. chi-square
df=190

sig.=.000

This establishes the validity of assertions made only for the purpose of sampling. To ensure the relevance of the correlation
matrices, researchers used Bartlett's Test of Sphericity. Kaiser-Meyer-Olkin states that a result of 0.970 indicates that the
sample is adequate. The p-value is 0.00, as per Bartlett's sphericity test. A favourable result from Bartlett's sphericity test
indicates that the correlation matrix is not an identity matrix.

Table: KMO and Bartlett's

EMO and Bartlett's Test

Kaizer-Meyer-Olkin Measure of Sampling Adequacy. | 970

Bartlett's Test of Sphericity Approx. Chi-Square 3252 968

df 190

Sig. 000

Applying Bartlett's Test of Sphericity provided further confirmation of the correlation matrices' overall significance. Kaiser-
Meyer-Olkin sampling adequacy is 0.970. A p-value of 0.00 was discovered by researchers using Bartlett's sphericity test.
The researcher knows the correlation matrix isn't a correlation matrix since Bartlett's sphericity test produced a significant
result.

< INDEPENDENT VARIABLE
e Strategies for Eco-Friendly Appealing Environments:

Various techniques, theories, and ways of thinking about design come together under the umbrella term "strategies for eco-
friendly appealing environments," and they all work towards the same objective: making environmentally friendly and
aesthetically pleasing locations. The foundation of these programs is the use of renewable resources, energy-efficient
technology, and sustainable materials in order to reduce a space's environmental effect without compromising its aesthetic
or functional value (Wijesooriya & Brambilla, 2021). An integral aspect of these types of environments is green architecture,
which comprises designing buildings to maximise the use of natural light, energy-efficient insulation, and renewable energy
sources such as solar panels. Aside from enhancing air quality, increasing biodiversity, and creating a space for people to
relax, building gardens or rooftop farms is a fantastic idea. Adopting native plants that need less water and maintenance is
an example of sustainable landscaping, another effective way to create aesthetically pleasing and ecologically beneficial
landscapes. When constructing, decorating, or creating furniture out of recycled materials, not only does it reduce waste, but
it also offers the place a unique appeal. The use of environmentally friendly paints, varnishes, and materials makes these
spaces healthier for occupants and reduces their impact on the environment. Furthermore, these approaches often adhere to
biophilic design concepts, which seek to re-establish a human connection with nature by the incorporation of elements
reminiscent of it, such as water features, houseplants, and textures found in the natural world. Through careful planning and
intelligent design, these strategies may become a reality, enabling us to construct ecologically conscious and visually
beautiful spaces that foster health and a sense of oneness with nature (Le et al., 2021).

< FACTOR
e Renewable Materials

Sustainable alternatives to non-renewable materials exist in the form of renewable resources, which are natural resources
that can be quickly supplied or regenerated. Natural resources like plants, animals, and minerals provide these materials, and
they may be collected, cultivated, or replenished without harming the ecosystem. Bamboo, cork, wool, cotton, natural rubber,
and bio-based polymers are just a few examples. These materials find widespread use in fields including building, textiles,
packaging, and product design. Renewable materials have a smaller carbon footprint and need less energy to create them
than their synthetic or fossil fuel-based counterparts, which is a major plus for the environment. A circular economy may be
fostered and waste can be reduced since many renewable products are either biodegradable or recyclable. Responsible
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sourcing of renewable materials, such as organic cotton or FSC-certified wood, aids in conservation of resources, efficiency
of use, and sustainable manufacturing processes. As the world moves towards sustainability and environmentally friendly
solutions, renewable materials are playing an increasingly significant role in contemporary design, building, and
manufacturing. While simultaneously protecting the environment and assuring the availability of resources for future
generations, companies may produce high-quality, long-lasting, and aesthetically pleasing goods by using responsibly
managed and fast renewable resources (Mengist et al., 2020).

s DEPENDENT VARIABLE
e Sustainability in Interior and Exterior Design:

By "sustainability" in interior and exterior design, the researchers mean the creation of spaces that are socially equitable,
environmentally responsible, and efficient with resources from the very beginning of their design process all the way through
to their final dismantling. The objective of this strategy is to prioritise the health and well-being of occupants while limiting
the ecological impact of the built environment and its surrounding landscape (Wenzlaff et al., 2020). One important aspect
of sustainable interior design is the use of materials, products, and finishes that are long-lasting, eco-friendly, and obtained
in a sustainable way. Natural light, insulation, and energy-saving appliances are some of the energy efficiency techniques
highlighted, while low-flow fixtures and rainwater collection systems are another example of water conservation efforts.
Ensuring optimal ventilation and air quality is a crucial component of environmentally conscious interior design.
Sustainability in exterior design is emphasised through green roofs, eco-friendly building materials, and landscapes that
reduce the impact of the heat island effect, improve the management of storm water, and encourage biodiversity through the
use of native plants and sustainable landscaping processes. Furthermore, sustainable design methods encourage the
development of outdoor areas and buildings that are both adaptable to current needs and readily transformed to suit those of
the future. In this manner, they may be utilised for a longer time without requiring periodic repair or maintenance.
Additionally, this approach highlights the significance of efficient waste management systems, recycling and reusing
materials, and reducing waste during construction and operation. Whether they're designing the interior or the outside of a
building, sustainability principles help improve environmental health, manage resources responsibly, and create spaces that
are good for people and the planet. Not only do these strategies help make structures less detrimental to the environment, but
they also help construct places that are beautiful, functional, and long-lasting, all while balancing human needs with those
of nature (Mohsen & Matarneh, 2023).

e Relationship between Renewable Materials and Sustainability in Interior and Exterior Design

Because of their capacity to lessen negative effects on the environment, preserve natural resources, and increase energy
efficiency, renewable materials are an important component of sustainable interior and exterior design. Sustainable building
and decoration are made possible with these materials, which are both aesthetically pleasing and useful, thanks to their origins
in quickly renewing or recyclable resources. Sustainable and fashionable interiors may be yours with the use of renewable
resources like bamboo, repurposed wood, cork, recycled glass, and organic fabrics (Wang et al., 2021). By lowering
emissions of synthetic chemicals, these materials not only lessen environmental impacts but also enhance the quality of air
inside buildings. They also help with energy efficiency since they act as natural insulation, lowering the need for HVAC
systems. For instance, one way to bring warmth and style to interiors while reducing deforestation is to use recycled or
recovered wood for furniture and flooring. Green roofing materials, recycled concrete, rammed earth, and wood from
sustainable sources are some examples of sustainable exterior design elements that improve longevity and harmonise with
their natural environments. By increasing insulation, decreasing dependency on artificial temperature control systems, and
maximising recycling and reusing, these materials decrease energy usage. For example, green walls and roofs use live plant
systems to reduce building temperatures, enhance air quality, and control the flow of rainwater, creating environmentally
friendly and aesthetically pleasing outdoor areas. Using renewable materials is in line with sustainable design principles,
which aim to improve the environment in the long run without sacrificing form, function, or durability. Designers may create
both indoor and outdoor areas that are good for the environment and their wallets by using eco-friendly materials. Innovation
in green architecture is driven by the synergy between sustainability and renewable resources, which in turn promotes a more
sustainable built environment (Sahlol et al., 2021).

Because of the above discussion, the researcher formulated the following hypothesis, which was analyse the relationship
between Renewable Materials and Sustainability in Interior and Exterior Design.

“Hoi: There is no significant relationship between Renewable Materials and Sustainability in Interior and Exterior
Design.”

“Hi: There is a significant relationship between Renewable Materials and Sustainability in Interior and Exterior Design.”
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Table 2: H; ANOVA Test

ANOVA
Sum
Sum of Squares df | Mean Square F Sig.
Between Groups 39588.620 | 134 5872417 | 1096418 | .000
Within Groups 492770 | 365 53.356
Total 40081.390 | 499

In this study, the result will significant. The value of F is 1096.418, which reaches significance with a p-value of .000 (which
is less than the .05 alpha level). This means the “H;i: There is a significant relationship between Renewable Materials and
Sustainability in Interior and Exterior Design” is accepted and the null hypothesis is rejected.

9. DISCUSSION

Although it is becoming more challenging to create environmentally responsible and visually lovely environments,
sustainability and aesthetics in interior and outdoor design are seen as supplementary aims. Quantitative methods are essential
for making data-driven judgements that improve sustainability and aesthetics while assessing and improving these design
solutions. Numerous sectors make extensive use of quantitative analysis; energy efficiency is one of them. Energy Use
Intensity (EUI) and similar measures allow designers to evaluate and contrast possible energy-saving solutions. By
comparing energy consumption levels before and after the installation of energy-efficient lighting, enhanced insulation, and
passive solar design, one may assess their performance. Using this data-driven strategy, the researchers can create
environmentally friendly products without sacrificing style or comfort. Quantitative techniques have many important
applications, and material selection is only one of them. Life Cycle Assessment (LCA) allows for a comprehensive
investigation of materials' environmental implications, beginning with extraction and ending with disposal. By providing
quantifiable values for factors like energy consumption, rubbish production, carbon footprint, and sustainability,
environmental impact assessments (LCAs) make it feasible to maintain or improve the design's aesthetic appeal. For instance,
the use of renewable or recycled materials may improve the design's aesthetics and texture without negatively impacting the
environment. Because it affects the well-being of building occupants, indoor environmental quality (IEQ) is a crucial
component of eco-friendly architecture. To make sure sustainable design doesn't have a bad effect on the living space, it's
possible to track quantitative measures like illumination levels, acoustic performance, and air quality. For instance, low-
VOC paints and natural lighting solutions may enhance air quality while reducing energy usage and improving aesthetics.
Water conservation should be a top priority when designing outdoor areas. Strategies like rainwater harvesting and drought-
tolerant plants may be quantitatively evaluated using annual water use measured in liters per square meter. These methods
improve the beauty of the environment while also helping to save water. Quantitative approaches might nevertheless be
useful for evaluating aesthetics, despite the field's reputation for being very subjective. Researchers may find out how people
see various parts of the design by conducting systematic surveys and analysing the results statistically. Design teams may
find eco-friendly and aesthetically pleasing solutions by correlating consumer preferences with sustainability metrics.

10. CONCLUSION

A major leap forward in creating aesthetically pleasing and ecologically friendly settings has been the incorporation of
sustainability concepts into both outdoor and interior architecture. This study demonstrates that sustainability and beauty are
not incompatible; in fact, they may, with proper management, enhance one another. Sustainable and aesthetically pleasing
buildings may be created by architects and interior designers by adhering to techniques that promote the use of eco-friendly
materials, energy-efficient technology, and biophilic design concepts. Getting both right isn't easy, but it's not impossible,
due to factors like how much people are willing to pay and the accessibility of eco-friendly materials. Opportunities for
innovation abound in the rapidly developing field of sustainable technology and materials, which is in response to the
increasing need for environmentally aware design in society. It is worth considering investing in sustainable design since it
delivers less environmental impact, increased occupant well-being, and decreased operating costs, among other long-term
advantages. Integrating sustainability into a design not only makes the area more appealing in the long run, but it also shows
that the designers thought about the space's use in the future. A stronger focus on sustainability in both exterior and interior
design is a direct outcome of the industry's relentless expansion, which is opening up new opportunities for aesthetically
pleasing and environmentally conscious places.
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