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CHAPTER I

INTRODUCTION
There are many reasons to select a hotel, but does the sustainability of the building
influence one‘s decision?

As the environment changes and the need for sustainable

design grows, it is important that the sustainability of buildings is not forgotten.
However, the appearance of buildings can greatly influence their sustainability because if
a building is not attractive, then it is unlikely that it will be preserved in society.

Global Warming
In recent years, green is no longer just a color. In some parts of the world, green has
become a way of life. It has evolved into a movement to live a less carbon-fueled
lifestyle. Its purpose is to seek alternative ways to produce energy in order to decrease
our dependence on, and ultimately replace, the burning of fossil fuels. To be green means
to be more energy efficient in our everyday lives and to consume fewer of earth‘s
depleting resources.

This issue of global warming is hard to ignore. Drastic climate changes are occurring all
around the world. It is hard for anyone to forget the tsunami that hit and decimated Sri
Lanka in December of 2004 (Projections of Future Changes on Climate, 2010), the heat
wave that surged through Europe in the summer of 2003 (European Heat Wave 2003,
2007) and Hurricane Katrina that devastated the Gulf Coast in 2005 (Hurricane Katrina,
2010). These horrific events have not occurred just by chance. Many feel that they have
all been linked the phenomenon of climate change (Projections of Future Changes in
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Climate 2010). Many believe the Industrial Revolution increased the release of
greenhouse gas emissions into the atmosphere (Braungart and McDonough 2002). Gases
such as water vapor, carbon dioxide, methane, ozone, chlorofluorocarbons (CFC‘s) and
nitrous oxide have only recently been recognized as harmful substances (Houghton
2009). The problems which they cause do not have simple, quick-fix solutions. Once
these gases are present in the atmosphere, they act to prevent infrared radiation from the
earth to be released into space, thus acting as a blanket to warm the entire planet
(Houghton 2009). This influx of greenhouse gas concentrations continues to be a major
cause of climate change.

Global warming is just that --- a global issue. The health of our planet and that of future
generations relies on changes that should be made immediately. The solution may be
more difficult because every living organism on this planet contributes to the release of
some form of greenhouse gases. However, it is not hard to identify the main contributors
of unnaturally occurring greenhouse gas emissions --- humans. It is not merely the
presence of humans that is detrimental to the planet but how we choose to live our lives.

Combating Global Warming with Energy Efficient Buildings
Research conducted by the U.S. Green Building Council (USGBC) indicates that U.S.
buildings---commercial, institutional, and residential--- account for 39% of carbon
dioxide emissions and 40% of total energy use (Green Building Research 2010).
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A building is estimated to:
•

consume 72% of electricity

•

use 39% of total energy

•

produce 38% of all carbon dioxide (CO2) emissions

•

use 40% of raw materials

•

output 30% of waste (136 million tons annually)

•

expend 14% of potable water

From Green Building Research, 2010, USGBC
These numbers are significant and thus a majority of the changes needed will involve the
way buildings are designed, built and operated. Recognizing the necessary changes to
how buildings are built is one noteworthy step in achieving a healthier and more ecofriendly way of life. Buildings are gradually becoming more sustainable because of
global warming and its impacts on the environment, but it is important to note that the
appearance of buildings is important to their acceptance by the community.
Unfortunately, many of the early sustainable buildings were not readily accepted because
their appearance was utilitarian. ―We can only hope that the growing awareness of how
buildings contribute to environmental degradation will lead the way to more conspicuous,
even delightful, design solutions rather than push ecologically responsible architecture
toward an understated utilitarian role‖ (Hawthorne 2001).

As building green becomes accepted worldwide, the current generation of buildings
usually includes aesthetics in their design criteria. But will the appearance of these newer
sustainable buildings constitute an improvement over previous sustainable buildings?
Architecture possesses the ability to capture a moment in time. But it also serves many
other purposes such as shelter for our growing population, as well as adding an economic
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boost by providing jobs. Sustainable buildings should serve society as well as bettering
the environment. This additional attribute sets buildings that are built with concern for the
environment apart from buildings that are not but without sacrificing aesthetics.

Building Sustainable Buildings
Sustainability is involved in all stages of construction. From its initial concept to the
materials selected, the construction technique, the completed building and its
maintenance, sustainability is a concept that should be present throughout the lifespan of
a building. All these steps help to contribute to the sustainability of buildings. However,
it is important to ensure that each step is truly effective and not is just ―less bad‖
(Braungart and McDonough 2002). Braungart and McDonough in Cradle to Cradle
(2002), discuss ―Why Being ―Less Bad‖ is No Good.‖ ―The Four R‘s: Reduce, Reuse,
Recycle—and Regulate,‖ inform readers that these practices must be done properly in
order for results to be beneficial to the environment. For ―Reduce,‖ doing something that
sounds good such as ―reducing the amounts of dangerous toxins and emissions released
by industry is an important eco efficient goal,‖ however, ―reducing‖ does nothing to help
improve the environment because ―over time even tiny amounts of dangerous emissions
can have disastrous effects on biological systems‖ (Braungart and McDonough 2002).
―(M)arkets (reusing) wastes can make industries and customers feel that something good
is being done for the environment,‖ but just because they ―go away‖ and one can not see
them does not mean that the toxins and contaminants are gone—they ―are simply being
transferred to another place‖ (Braungart and McDonough 2002). For recycling, the
proper term that is used is ―downcycling (which) reduces the quality of a material over
time‖ (Braungart and McDonough 2002). Downcycling is often harmful since many
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products and material‘s original design did not anticipate for such use. People must
recognize that the transformation of certain products into something completely different
is not always the best way to lead a sustainable lifestyle. ―Downcycling can actually
increase contamination of the biosphere,‖ (Braungart and McDonough 2002) and can be
costly since extra energy and resources are needed to transform such materials into a
newer form (Braungart and McDonough 2002). And finally, ―regulation‖ is another topic
that needs refining. The government controls many policies that deal with environmental
concerns. However, it is also the responsibility of the government to keep the economy
healthy, even if it means an unhealthy environment.

The regulations in place for

industries to limit their pollution are not conductive to a sustainable future. The ―dilution
or distilling of emissions to a more acceptable level…is an outdated and ineffective
response that does not examine the design that caused the pollution in the first place‖
(Braungart and McDonough 2002). With these four aspects in mind, it is obvious that
sustainable buildings must not be ―less bad,‖ but instead, find ways to truly benefit and
reduce its adverse effects on the environment through proper design.

Aesthetic Considerations
It should be acknowledged that early sustainable buildings in the late 1960s were not
well accepted by the public due to their appearance. The green building movement began
with a purpose to find ―an approach to architecture…that stressed environmental
consciousness‖ (Hawthorne 2001). However, it was not accepted due to the
―memorabl(e)… earth berms (see example in Figure 1.1) and sod-covered roofs‖ that
were seen as ugly and not sustainable in the sense of pleasing the eye (Hawthorne 2001).
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The ―Treehouse,‖ (see Figure 1.2) is a more modern interpretation of sustainable building
design, however, its appearance is not common and can be viewed as unattractive.

Figure 1.1: Nine Houses in Dietikon, Switzerland, designed by Peter Vetsch AG,
From http://www.greenroofs.com/projects/pview.php?id=354

Figure 1.2: The ―Treehouse‖
From http://freshome.com/2009/12/10/the-treehouse-unusual-architecture-desguised-bynature/ , designed by Hein-Troy Architects.

It was such a foreign concept that observers of these early sustainable buildings never
saw past the appearance to the good they would do for the environment. Although not all
sustainable buildings of this time were seen as unattractive, this early style of sustainable
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architecture was not widely accepted. It was when the health of our environment began to
fuel political debates that something needed to be done for the built-environment (Weart,
2009). When the United States Green Building Council formed the Leadership in Energy
and Environmental Design (LEED) certification process in 1998, sustainability was
recognized as a goal for the design of buildings (Sands 2008).

Sustainable design is a fundamental component in reducing our carbon-footprint.
However, it is also important that the mere sustainability of a building is not sufficient to
justify its existence in our society; aesthetics in architecture is also important.
―(E)ssential elements and principles of sustainable design go beyond the issues of energy
conservation and material content,…(t)here should be an aesthetic quality that both
endures and heals the heart and ultimately renders a building worthy of preservation‖
(Miller 2005). Further, many architects believe that architecture is sustainable in and of
itself if the building is beautiful regardless of its impact on the planet. (Farmer and Guy
2001) Recently many green buildings have achieved the ultimate balance between
aesthetics and sustainability. Sustainability should not mean that the structure will be
unattractive (Becker 2009). Many current sustainable designs refute the idea that
sustainable architecture is of necessity, ugly (Hawthorne 2001). An example of pleasant
looking, sustainable building can be seen in Figure 1.3, the Heifer International
Headquarters.
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Figure 1.3: Heifer International Headquarters
Located in Little Rock, Arkansas. LEED Platinum, from
http://www.buildinggreen.com/hpb/overview.cfm?projectid=597
Hotels as Part of the Sustainability Movement
Many industries are taking a step toward sustainable design. ―Every sector needs to
contribute to the preservation of the environment,‖ so it should not be a surprise that
hotels have taken an active part in this movement (Kong 1009). There are many ways for
the hospitality industry to appeal to potential customers, and being certified as a
sustainable hotel has become a way to stand out from the crowd. From the types of
material to the indoor air quality after it is finished, ―being green is …a differentiator‖
(Downey 2009).

Potential hotel guests use many criteria for selecting a hotel. Seeing that a hotel is
sustainable may be one deciding factor. As of October 2009, there were ―thirty one
lodging establishments‖ that have been LEED certified in the United States (Hasek
2009). In addition, 869 hotels were registered and are in the process of certification
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(Hasek 2009), an improvement from the 500 just eight months before (Downey 2009). It
is obvious that more companies realize the marketing significance and importance to our
environment of sustainable design (Hasek 2009).

Selection of Hotels
What are the factors that drive decisions to stay at a hotel? This study examines one
factor---sustainability. Subjects were asked to choose between a LEED certified and a
non-sustainable hotel. Proximity Hotel in Greensboro, North Carolina achieved Platinum
LEED certification in 2008. This hotel is an interesting example for the study because,
although it is the most sustainable hotel in this country, it is not distinguished
architecturally. For comparison, the Hazelton Hotel is more architecturally interesting
with its various exterior mediums, a combination of different building shapes, and
setback floors. However, the Hazelton is not a sustainable hotel. The question arises from
comparing these two hotels is whether or not aesthetic considerations took a subservient
role to sustainable considerations for the Proximity Hotel. What do people value more in
a building, the aesthetics or the sustainable qualities?

Consumers have an almost unlimited choice of hotels. Therefore, the hotel industry
targets customers with a variety of amenities. Selecting a hotel usually involves four
factors---the services provided, the types of amenities, the location, and finally, the cost
(The History of Hotels: From Economic to Extravagant, 2010). But as sustainability has
become more mainstream, consumers also have the opportunity to decide whether to stay
at a sustainable hotel or not.
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For some hotel guests, selecting hotels is a careful process to ensure that they have a
satisfying experience. Additionally, most reservations today are made on the internet.
This tool also allows guests to see what a hotel looks like inside and out before they make
reservations. This often means that the appearance of a hotel is as central to the decisionmaking as the four driving factors mentioned above. The initial impression is often most
influential. The appearance of a hotel often suggests to consumers other attributes such
as cleanliness, spaciousness, and comfort. Style and comfort are key factors in hotel
selection for vacationers as well as those on business trips (Becker 2009).

Purpose of the Study
If cost were similar between a sustainable, architecturally simple hotel, and an
aesthetically interesting non-sustainable hotel, which one would be selected? How do
sustainability and attractiveness influence a consumer‘s choice to stay there?

The

purpose of this study is to examine whether knowledge about the sustainability of a hotel
affects participants‘ choices of hotels. A survey was conducted to explore how the
appearance of a hotel compared to its sustainability influences the subjects‘ selection of
hotels.

In the present study, undergraduate and graduate students were shown photographs of
two hotels and asked to select the one they would be more likely to patronize based on
appearance.

Then they were asked questions about how familiar they were with

sustainability in buildings and how important they felt it was to save the environment.
Further in the survey, they learned that one hotel is certified LEED Platinum and the
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other is not. With this knowledge participants had the opportunity to change their initial
selection of a conventional hotel to the sustainable one.

The survey concluded with a

question regarding how sustainability will influence their future hotel selection.

The hypotheses in this study are:
H1: Shown images of both hotels, subjects will initially select their favorite based
solely on the aesthetic qualities.
H2: After the subjects are informed that one hotel is certified LEED Platinum and
the other hotel is not sustainable, they will favor the sustainable hotel, regardless
of their first choice.
H3: Those who find it important to save the environment are more likely to select
a sustainable hotel in the future than those who indicated that it was not
important.
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CHAPTER II

LITERATURE REVIEW

Aesthetic Appearance and Architecture
―Architects offer a multitude of services with regard to the production of buildings;
(however) the dominant service that distinguishes them from all other professions is that
of creative design.‖
- Kim Dovey and Ceridwen Owen

Architecture
Architecture possesses the unique characteristic that combines the qualitative aspect of
art and the quantitative side of science. Its intended purpose is to be a constructive piece
of artwork that serves the society and functions as shelter against outside world
(Sebestyen 2003). Architecture involves ―the process and the product of planning,
designing, and constructing space that reflects functional, social and aesthetic
consideration‖ (Edesign Architect, 2010). It takes the technical aspect and marries them
happily with inventive designs. There is a conscious effort to make sure that the material
chosen, the construction techniques used, and the technology balances harmonically with
the size, color, proportion, and style of the building. Details in architecture should not be
overlooked. When ―planning, designing, and reviewing the construction of a…structure,
(great) consideration (and acute awareness) to (the) mass, space, form, volume,
texture,…light, (and) shadow,‖ of a building are still crucial components to a project
(Sebestyen 2003).
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Writings by Roman architect Marcus Vitruvius date back to the first century. His ten
book document De Architectura explains how buildings should be built (Sebestyen
2003). In his interpretation of architecture, Vitruvius summarized three principles in
which a ―good building should satisfy,‖ see Table 2.1 (Sebestyen 2003).

TABLE 2.1: Three Principles of Architecture in De Architectura by Vitruvius
Three Principles

English Translation

Meaning

1. finitas

Durability

Buildings should be structurally sound shelters,
to remain standing and in good condition.

2. utilitas

Utility

They should accommodate human needs.

3. venistas

Beauty

They should be beautiful like Venus. It should
delight and please people when they see it.

From Sebestyen, Gyula. 2003. New Architecture and Technology. Architectural Press

With these Three Principles of Architecture, buildings built two millennia ago remain
standing today. Their existence proves that these buildings are self sustaining. Also, if
buildings have the ability to adapt and change to meet the demands of its users, this
attribute adds to the sustainability of a building. For example, if a deserted factory
building is renovated into a useable and historical business site, known as adaptive reuse,
it demonstrates that this building has the ability to ―remain standing and in good
condition‖ (Sebestyen 2003).
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Because architecture seeks to achieve balance among many aspects, utility is just as
important as durability.

The use, function and operation of a building are key

components for all buildings. They serve the people who use them and act as safe havens
to protect them against potential dangers. Different needs are met with different designs,
so it is up to architects to design according to the clients‘ needs.

Appearance of Buildings
From a technical standpoint, the beauty of a building may not appear to be as important.
However, because of its presence in the public eye, it should not be overlooked. If a
building does not ―delight people and raise their spirits,‖ (Sebestyen 2003) then is the
building worth building? The aesthetics of the building are often revealed in its style. It
is because of style that built structures can mark a specific time in history. A building‘s
style often changes era by era. Examples include buildings from the 1950s and 1960s that
were strongly influenced by ―horizontal, modular post-and-beam designs,‖ whereas
designs of the 1970s shifted to ―vertical proportioned volumetric composition‖ (Miller
2005). Likewise, buildings from the 1980s to the turn of this century, often termed Post
Modern, were influenced by many styles. This period became known as the ―fashion
dictated form,‖ in parallel with the seasonal changes of the fashion industry (Miller
2005).

A common concept among many people is that first impressions are very influential.
Whether it be meeting new people, or seeing a building for the first time, the initial
impressions can be the deciding factor for someone liking it or not. For buildings, the
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appearance can immediately determine if its architectural design was a success or a
failure. If a building functions optimally but displeases observers, it is likely to be seen,
at least by the public, as a failure. If the appearance of buildings appeals to the general
public, but does not operate optimally, many will still considered it successful. Therefore,
the appearance of a building is a vital element to consider in design.

Architecture possesses the ability to demand attention, make a statement, and make time
stand still with its appearance. It can captivate people from all walks of life. It has the
strength to capture a style and culture. And it can redefine an entire aspect of architecture
as well. In turn, architecture can give people a sense of familiarity through a connection
to time and place. For example, who can see a picture of the modern additions to the
Louvre by I. M. Pei and not be reminded of Paris? Who can see a picture of the Opera
House designed by Jorn Ulzon and not makes the connection to Sydney, Australia
(Sebestyen 2003)? Who can see a photograph of Shah Jahan‘s Taj Mahal and not think of
India? As Christian Norberg-Schulz stated, ―architecture…helped man to identify with
the ‗spirit of the place,‘ and offered him a sense of belonging and security‖ (Miller 2005).

Sustainability and Architecture
―Architecture that heals the heart, our biological systems and the environment is
sustainable.‖
- David E. Miller

Sustainable Architecture
One of the most popular trends in architecture and the construction industry is
sustainability.

Although the term itself is not new, its application to the built
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environment is fairly recent. In terms of ecology, sustainability refers to ―a balancing
point where a living species can be sustained by a given ecosystem‖ (O‘Brien and Smith
2008).

The same concept applies to buildings. It was not until the recognition of

depleting resources and the ―rising concern about the environmental crisis‖ and the first
Earth Day in 1970, that sustainability became well-known (Sauer and Siddiqi 2009).
Sustainable development was highlighted in 1987 by the Brundtland Commission, and
concern for the environment came to international attention. In Our Common Future,
sustainable development was defined as ―development that meets the needs of the present
without compromising the ability of the future generations to meet their own need.‖
(Bacher 1987). Although this concept has been widely accepted by many governments
and institutions worldwide, their acceptance has been ―criticized for prioritizing
development over environmental objectives‖ (Dovey and Owen 2008) by those who
believe that no development is the best solution to protect the environment. Sustainability
in the built environment is often seen as controversial. How can buildings be built
sustainably when not building at all would have more environmental advantages? But
how can human existence on this planet go on without buildings to protect us? That is
why sustainability is such a fundamental aspect of architecture.

It is evident that ―sustainable architecture…is as old as man the builder‖ (Moskow 2008).
When buildings originated and technology was nonexistent, passive designs were
important in maintaining a suitable environment for people to live in.

―Passive

techniques… allowed architects (to use) a combination of mechanical devices to
illuminate and ventilate the interior spaces of high-rise and long-span buildings‖ (Gissen
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2002). Although passive environments were successful at the time, technology soon took
over for building operations. Passive designs, of course, did not require electricity to
heat, cool and illuminate a building (Gissen 2002). When operable windows set deep in
the façade were no longer crucial to keeping the summer sun out and letting the cool
breeze in, passive design became obsolete. Even though introduction of technology in
building design opened many doors, technology is often harmful to the environment. Air
conditioning for example, uses fossil fuels, which greatly impact the environment in a
negative way (Gissen 2002). As concern grows about energy-efficiency, passive designs
are once again being used.

Sustainability is often hard to define therefore making its application to the built
environment difficult. A comprehensive definition of sustainability is proposed by
Hawthorne in his article, The Case for a Green Aesthetics (2001). However, architects
and those in the construction business increasingly use green guidelines of some type
when designing buildings. The idea is to build ―buildings that are as small and energyefficient as possible; minimize consumption of ozone-depleting chemicals, are oriented to
take advantage of winter sun and summer shade; are located near public transportation
and shopping; use recycled materials and even building shells; and are built to be as
adaptable to as many uses as possible‖ (Hawthorne 2001). It is important to design with
these principles in mind. However it is also crucial to recognize that owners and builders
have other concerns as well. In ―Reinterpreting Sustainable Architecture: The Place of
Technology,‖ Simon Guy and Graham Farmer examine the ―conceptual challenges in
defining…a (―green‖) building,‖ and the six ―competing concept(s) of ecological
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(sustainable) design‖ (Farmer and Guy 2001). The article summarizes the
―analysis…based (on) studies of completed buildings…related to sustainable,
environmental, ecological, or green.‖ (Farmer and Guy 2001) Table 2.2 provides a brief
overview of each ―logic.‖
TABLE 2.2: The six competing logics of sustainable architecture.
Logic
Idealized Concept of Place
Summarized Interpretation
Eco-technic

Eco-centric

Eco-aesthetic

Integration of global environmental
concerns into conventional building
design strategies. Urban vision of the
compact and dense city.
Harmony with nature through
decentralized, autonomous buildings
with limited ecological footprints.
Ensuring the stability, integrity, and
―flourishing‖ of local and global
diversity.
Universally reconstructed in the light
of new ecological knowledge and
transforming our consciousness of
nature.

Eco-cultural

Learning to ―dwell‖ through
buildings adapted to local and
bioregional physical and cultural
characteristics.

Eco-medical

A natural and tactile environment
which ensures the health, well-being,
and quality of life for individuals.

Eco-social

Reconciliation of individual and
community in socially cohesive
manner
through
decentralized
―organic,‖
nonhierarchical,
and
participatory communities.
From Farmer, Graham and Simon Guy, 2001.

Using science and technology to solve
environmental problems by maximizing
energy efficiency.
Since buildings are seen as ―an act
against nature,‖ the idea of not building
at all seems ideal. However, using waste
materials such as tires and plastic bottles
along with natural resources to create
self-sufficient homes is acceptable.
Places ―an emphasis on individual
creativity, imagination and a romantic
view of nature…‖ It believes the
―salvation of this human world lies…in
the human heart.‖ ―To look sensuously at
the world (and) learn to care for it.‖
Designing to ―preserve…diversity of
existing cultures.‖ And to keep
―authenticity‖ in relation to ―locality and
place,‖ and the continuity of traditional
building styles.
To design ―healing environments‖ to
―promote health.‖ It is also important to
reduce stress and illness by incorporating
the inside world with the outside world.
Practicing building strategies focused on
environmental impacts and the needs of
the people, not just for the ―social
hierarchy‖ and ―domination‖ of one to
another.
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With all these variations and interpretations of what sustainable architecture entails, it is
not surprising that applying sustainability to the built environment is problematic

Leadership in Energy and Environmental Design--LEED
The discovery of the hole in the ozone layer in 1985 was evident that what was
happening in the atmosphere from greenhouse gas emissions was no longer a problem
that could be ignored (Houghton 2009). Green or environmentally responsible
architecture burst onto the international scene as early as the 1970s in response to the
visible evidence of environmental damage and the rising fuel prices during the 1973 oil
embargo‖ (Gissen 2002). Sustainable architecture evolved in response to detrimental
effects occurring in the atmosphere due to the use of fossil fuels for transportation and the
built environment. Studies show that a large percentage (Green Building Research 2010)
of the carbon emissions released into the atmosphere is from buildings and their
construction (Green Building Research 2010). Therefore improving how buildings are
designed and built will help to reduce environmental degradation. Sustainable
architecture began by focusing ―primarily on single-family homes‖ (Gissen 2002).
However it was recognized in ―ensuing years…(as architects) directed their efforts at
skyscrapers, apartment buildings, convention centers, shopping complexes, and other
large-scale commercial buildings‖ that non-residential buildings were even more
important because of their size (Gissen 2002). It was found that large scale buildings
were the ones that were ―consuming enormous amounts of energy, releasing large
amounts of carbon dioxide, (and) using the most wasteful construction techniques‖
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(Gissen 2002). The United States Green Building Council provides information on
―Green Building Facts‖ that can be found in Appendix C.

Prior to the turn of the twenty-first century, buildings that were, ―eco-friendly,‖ ―green,‖
or ―sustainable‖ were labeled as such without any way specific criteria. Claiming to be
environmentally friendly could have been truthful or it could have been false. This
phenomenon became known as ―green-washing.‖ ―Green washing is the practice of
covering up aspects of a product or a service that are unsustainable, by distracting
consumers with a claim that it has some attribute that is environmentally preferable‖
(Sands 2008). Without a means to confirm the allegations, many buildings built before
the year 2000 had no way to measure the true performance. In order to help reduce green
washing, the United States Green Building Council created a ―rating system for new
(sustainable) buildings—known by its acronym LEED, for Leadership in Energy and
Environmental Design.‖ (Hawthorne and Stang 2005) This rating system was developed
in the United States in response ―to the need for defining what is green building is, … to
determine sustainable design goals, determine strategies for meeting those goals, and to
track (the) progress‖ of a sustainable building. (Sands 2008)

Owners and builders of buildings in the United States seeking verification of their
sustainability often use the LEED rating system. LEED is currently in its third version
since its launch in 2000. Each new version continues to make improvements and adapts
to weaknesses observed in the earlier versions. In addition, LEED is incorporating more
types of projects such as, ―New Commercial, Institutional, … high rise residential
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projects, … Tenant Improvement and Existing Buildings, as well as Interior Design and
Construction)‖ (Sands 2008). A breakdown of the impact areas can be seen below in
Table 2.3.
TABLE 2.3: Distribution of Points in the LEED Rating System.
IMPACT AREAS
Base Points
POINTS POSSIBLE
* Possible points
26
Sustainable Sites
10
Water Efficiency
35
Energy and Atmosphere
14
Materials and Resources
15
Indoor Environmental Quality
1-6
*Innovation and Design
1-4
*Regional Priority
110
Total
From the United States Green Building Council, Retrieved on December 2009.

LEED is not the only rating system.

Other systems that measure a building‘s

sustainability performance and its impact on the environment exist in the United States
and abroad. For example, the United Kingdom and the Netherlands utilize an
implementation tool, called Building Research Establishment Environmental Assessment
Method, BREEAM, which focuses on nine sustainable categories: Management, Energy,
Water, Transport, Materials, Waste, Pollution, Land use and Ecology, and Health and
Wellbeing (Background to the Green Guide to Specification, 2010). In Australia, New
Zealand, and South Africa, the Green Star rating system is used with focus on
Management, Indoor Environmental Quality, Energy, Transport, Water, Materials, Land
use and ecology, Emissions, and Innovation (What is Green Star, 2009). However, the
attribute that separates LEED from BREEAM or Green Star is that it was created in order
to be compatible with the building standards already existent in the U.S. and to be
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applicable across state borders (Sands 2008). Nevertheless all the rating implementation
programs worldwide share a common goal, to acknowledge buildings that are
successfully built as sustainable and to separate them from other conventionally built
structures.

Within LEED are five categories that act as the basis of the rating system: Sustainable
Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources, and Indoor
Environmental Quality. In each of these categories, a designated amount of points can be
earned; the distribution of points per category can be examined in Table 2.3. It should
also be noted that a building must meet eight prerequisites, dispersed amongst each of the
impact areas to be eligible for accreditation. The total number of points earned is added
together and the rating of the building is determined. A building can be LEED accredited
if it scores forty points, the lowest possible score. More prestigious ratings are obtained if
more points are earned; see Table 2.4. These point distributions and ratings are based on
LEED version 3.0.
TABLE 2.4: LEED Accreditation.
Accreditation
Total Points Earned
TM
40-49
LEED Certified
50-59
Silver Standing
60-79
Gold Standing
80 and above
Platinum Standing
From the United States Green Building Council, Retrieved on December 2009.

Each of the five impact areas has very detailed requirements that must be met in order to
achieve points. A general overview of each category in LEED will be examined below.
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Sustainable Sites
When a project strives to be LEED accredited, it must meet criteria within the
Sustainable Sites (SS) category such that minimal impacts are made at the site. The SS
Prerequisite 1 for ―reduction of pollution from construction activities by controlling soil
erosion, waterway sedimentation and airborne dust generation‖ must be met (LEED 2009
for New Construction and Major Renovations). Sustainable Sites has a total of 25 points
that can be obtained. Examples include: ―Credit 4 - Alternative Transportation‖ with the
intent of ―reducing pollution and land development impacts from automobile use‖ (LEED
2009 for New Construction and Major Renovations), and ―Credit 5 – Site Development‖
with the purpose of ―conserving existing natural areas and restore damaged areas to
provide habitat and promote biodiversity‖ (LEED 2009 for New Construction and Major
Renovations). Other credits can be achieved in ―Stormwater Design,‖ ―Heat Island
Effects,‖ ―Site Selection,‖ ―Brownfield Development,‖ and ―Light Pollution Reduction‖
(LEED 2009 for New Construction and Major Renovations).

Water Efficiency
LEED‘s Water Efficiency category strives to ―minimize the use of potable water.‖ In
order for points to be awarded in ―Water Efficient Landscaping,‖ ―Innovative Wastewater
Technologies,‖ and ―Water Use Reduction (Credit 3),‖ the prerequisite ―Water Use
Reduction‖ must first be met.

For ―Water Efficient Landscaping,‖ selection of drought resistant plants or native plants
that can be adaptable to the climate of that region will help in water preservation (Sands
2008). Also, recapturing water with an efficient distribution system will help to relocate
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water on-site for use (Sands 2008). Another strategy is the use of efficient fixtures like
dual flushing toilets and waterless urinals to reduce water use (LEED 2009 for New
Construction and Major Renovations).

Energy and Atmosphere
One focus in sustainable design is to reduce the energy consumption of a building; this
issue is addressed in Energy and Atmosphere (EA). LEED designates 35 points that can
be obtained for ―maximizing energy efficiency‖ of a building (LEED 2009 for New
Construction and Major Renovations). This is the largest category to obtain points.
There are also three prerequisites that must be achieved. These include ―Fundamental
Commissioning of Building Energy Systems,‖ ―Minimum Efficient Landscaping,‖ and
―Fundamental Refrigerant Management‖ (LEED 2009 for New Construction and Major
Renovations). The credits within EA address issues concerning impacts from excessive
energy use, increasing levels of on-site renewable energy, and limit use on restricted
refrigerants. Other issues include ―Measurement and Verification‖ of energy
consumption and ―encouragement of renewable energy technologies on a net zero
pollution basis‖ (LEED 2009 for New Construction and Major Renovations).

Materials and Resources
The goal of Materials and Resources (MR) is to minimize a buildings reliance on virgin
resources (LEED 2009 for New Construction and Major Renovations). This means that
resources used on projects should include materials that originated from natural resources
to a minimum as well as using recycled products.

The prerequisite, ―Storage and

Collection of Recyclables,‖ helps to ―provide an easily accessible area that serves the
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entire building and is dedicated to the collection and storage of non-hazardous materials
for recycling‖ (LEED 2009 for New Construction and Major Renovations). After the
prerequisite is met, established, credits for ―Building Reuse,‖ ―Construction Waste
Management,‖ ―Recycled Content,‖ ―Regional Materials,‖ ―Rapidly Renewable
Materials,‖ and ―Certified Wood‖ can be achieved (LEED 2009 for New Construction
and Major Renovations).

Ultimately Materials and Resources persuade builders to reuse, renew, and recycle
materials that are used in construction. As the categories stated above, the selection of
materials should also be local, energy efficient, non-toxic, and salvageable (Sands 2008).
Finding ways to select sustainable materials that can be reused helps to extend the
lifecycle of the building.

Indoor Environmental Quality
Indoor Environmental Quality helps to improve occupant health and comfort through
selecting non-toxic materials that do not pose risks to someone‘s wellbeing (LEED 2009
for New Construction and Major Renovations). Because occupants reside and work in
buildings, it is important to use materials that are safe for indoor use. LEED accredited
buildings take steps to ensure the indoor atmosphere is safe for occupants.

Two

prerequisites, ―Minimum Indoor Air Quality,‖ and ―Environmental Tobacco Smoke
(ETS) Control‖ must be met (LEED 2009 for New Construction and Major Renovations).
The following credits in this category include ―Increased Ventilation,‖ ―Construction
Indoor Air Quality Management Plan,‖ ―Low-Emitting Materials,‖ ―Indoor Chemical and
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Pollutant Source Control,‖ ―Controllability of Systems,‖ ―Thermal Comfort,‖ and
―Daylight and Views‖ (LEED 2009 for New Construction and Major Renovations). All
these credits help ensure that occupants feel well enough to work in an environment that
is not negatively impacting their health. This is done through proper ventilation,
controlled use of odorous indoor contaminants that are possible irritants, as well as
exposure to potentially hazardous chemical pollutant (LEED 2009 for New Construction
and Major Renovations).

Innovation and Design
This category awards one point for ―exceptional performance above the requirements set
by LEED…and/or innovative performance in green building categories not specifically
addressed by LEED,‖ and a second point for a LEED Accredited Professional (LEED
2009 for New Construction and Major Renovations).

Aesthetics of Buildings
Aesthetics is a branch of philosophy dealing with the nature of beauty and judgments
concerning what are beautiful (WBDG 2009). But ―it has now become elevated to the
rank of an independent scientific discipline,‖ as has been extended to the field of
architecture (Sebestyen 2003). The world around us reveals beauty in all that exists.
Because this idea of beauty is a subjective topic, it is widely debated. It is evident that
this branch of philosophy carries with it controversy because opinions of individuals vary
greatly.
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―Among the many components that make up architectur(e),…(w)hat architects are doing
to attain the objective of designing pleasing buildings makes up the study of architectural
aesthetics‖ (Sebestyen 2003). According to the Roman writer, engineer, and architect,
more than 2000 years ago, Marcus Vitruvius stated that an essential element to The
Principles of Architecture is beauty (Sebestyen 2003). ―(T)he aesthetic dimension is seen
by most architects as the core of the discipline with the technical/rational knowledge base
as subsidiary‖ (Dovey and Owen 2008). ―Architects offer a multitude of services with
regard to the production of buildings; (however) the dominant service that distinguishes
them from all other professions is that of creative design‖ (Dovey and Owen 2008).
―(T)he aesthetic potency of architectur(e)‖ can overshadow ―pragmatic issues such as
cost, structure, function, and thermal performance…as well as constraints of
environmental and social responsibilities‖ of design (Dovey and Owen 2008). However,
they note that environmental and aesthetic design should coexist harmoniously, not
―overshadow‖ one another to achieve a truly sustainable design.

This subject of aesthetics in architecture has been a concern for millennia. We can see
that there is passion about the role aesthetics plays in our society. Aesthetics are very
important and cannot be forgotten. In the midst of current emphasis on sustainable
design, the topic of aesthetics has often been overlooked. ―A generation ago, the popular
imagery of sustainable housing included steeply slanted roofs blanketed by solar panels,
rustic walls peeking out above giant earth berms, and the occasional architectural folly
constructed of a motley collection of found items recycled into vernacular building
materials‖ (Hawthorne and Stang 2005). To say the least, sustainable design was depicted
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as unpleasant and unattractive. ―Just because a building makes only a faint impression on
the land—as all green architecture aims to do—doesn‘t mean it needs to make a faint
impression on the eye‖ (Hawthorne 2001). So why not make sustainable buildings
aesthetically pleasing?

In The Case for a Green Aesthetics, the role of aesthetics in architecture and especially in
sustainable architecture is this,
Buildings that last because they are adaptable and aesthetically pleasing are
arguably more green than a whiz-bang green building that nobody wants to live in
in twenty years…People will never want to have an aesthetically inferior building
around, no matter how well stocked up it is with cutting-edge thermal glass,
photovoltaic cells, and zero-emission carpeting (Hawthorne 2001).

Even though sustainability in building design has ―profound (impacts on improving the)
degradation and diminishment of limited natural resources,‖ (Hawthorne and Stang 2005)
―if you end up creating a building that nobody likes or enjoys, no matter how intelligently
it‘s designed, it‘s not a sustainable building‖ (Hawthorne 2001).

There are many considerations in the LEED rating system that guarantee a building
seeking certification is in fact sustainable. However, one missing component that LEED
does not consider is aesthetics. As mentioned before, aesthetics is vital to architecture of
a building. It is of great importance to people in general who see and use the building.
Aesthetics should definitely be an aspect of sustainable buildings.
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Aesthetics in Hotels
Because hotels are a part of the hospitality industry which caters to both business people
and vacationers, much marketing research (Han, Hsu, and Lee 2009) is devoted to how a
hotel‘s physical impression attracts customers.

The appearance of hotels on their

websites is a way to compete for business. By defining its uniqueness, luxury and
individuality, a hotel can sell itself and in turn, make it successful. There are great
demands placed on hotels to satisfy guests. People who stay in hotels find it important
that their actual experience satisfies their expectations. From its initial impression to the
overall experience, hotel management focuses energy to attract customers, and one of the
recognized methods is the use of photos of the facility in brochures and on websites.

One reason that the hotel industry has become involved in the sustainable movement is
that hotels use lots of natural resources. Sustainable hotels are often thought of as using
―less space when possible, materials and products that are non-toxic, recycled, natural, or
are rapidly renewable, more fluorescent light for energy reductions, and the conservation
of water‖ (Becker 2009). These attributes are often considered contradictory to the idea
of a luxurious hotel experience involving: ―more space, plush or exotic materials,
sophisticated lighting that feels warm and inviting, and bathrooms with large bathtubs
and multiple showerheads‖ (Becker 2009). The mere size of a hotel makes designing a
sustainable facility difficult. Because hotels do not have their own rating system, they
must use the LEED rating system which was developed for other types of commercial
buildings. A major difference between the types of buildings rated under LEED and hotel
buildings is that they do not require toilets, sinks and showers in each room (Becker
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2009).

These challenges and many more were met when the first certified LEED

Platinum hotel was built---the Proximity Hotel (Hotel A) in Greensboro, North Carolina.

Case Study: Proximity Hotel (Hotel A)
The Proximity Hotel (Hotel A) opened fall 2007 in Greensboro, North Carolina is an
exceptional example of a sustainable hotel. This certified LEED Platinum hotel is the
first and only one of its kind currently in the United States. The 102,000 square feet
Proximity Hotel (Hotel A) cost a total of $28 million to build and has 147 guest rooms,
5,000 square feet of conference and event space, as well as a full-service restaurant, Print
Works Bistro, which is the first LEED platinum restaurant in the nation. The much
anticipated hotel opened in late 2007 and is the pinnacle of green luxury (USGBC Project
Profile 2009).

Figure 2.1: The Proximity Hotel in Greensboro, North Carolina
From http://away.com/images/outside/200803/proximity-hotel.jpg
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In achieving sustainability, developer, CEO and CDO (Chief Design Officer) Dennis
Quaintance stated ―I‘ve come to believe it is an urban legend that employing sustainable
practice with new construction is too expensive‖ (USGBC Project Profile 2009). From
the building‘s 39% less energy use, 34% less water use, and 87% recycled construction
waste, an annual estimate of $140,000 are expected saving costs in utilities for this
sustainable hotel (USGBC Project Profile 2009).

It is interesting to note, that ―the hotel‘s high level of environmental performance was not
initially a goal, (the sustainable results) stemmed from making practical decisions with an
eye for long-term value‖ (USGBC Project Profile 2009). Quaintance also goes on to say
that ―(a)lmost every time we made a decision, we saw that there was a sustainable
approach that was also practical.‖

In the end, the Proximity Hotel (Hotel A) far

surpassed anyone‘s expectations in sustainability. By achieving LEED Platinum
certification, the Proximity Hotel (Hotel A) set the bar for hotels to begin weighing the
benefits of sustainable designs over conventional ones.

At that time, the rating system that applied to the Proximity Hotel (Hotel A) was LEED
for New Construction version 2.2. An updated overview of version 3.0 was covered in
the previous section. The Proximity Hotel (Hotel A) prides itself on the 70+ sustainable
practices it achieves on the LEED rating system. As seen in Table 2.5, Proximity Hotel
(Hotel A) achieved 55 credits, which put them over the 52 credits needed for platinum
certification. Version 2.2 credits were out of a total of 69 possible points.
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Table 2.5: LEED Certification for Proximity Hotel, Greensboro, North Carolina,
Certification awarded October 6, 2008
Points awarded to
Possible points in category
Impact Areas
Proximity Hotel
(Version 2.2-LEED for NC)
Sustainable Sites
12
14
Water Efficiency
4
5
Energy and Atmosphere
16
17
Materials and Resources
6
13
Indoor Environmental
12
15
Quality
Innovation and Design
5
5
Total points
55
69
Certification
Platinum (52+)
55>52
From Green Building Research, United States Green Building Council, 2010.

Some of the most outstanding sustainable features in the hotel rest in its 100 solar panels
spanning an area of 4000 square feet sitting atop the roof (Proximity Hotel 2008). The
solar panels help to save energy by producing 60% of the building‘s heat, while also solar
heating water for guest showers (USGBC Project Profile 2009). A significant amount of
water is saved with the low-flow faucets and low-flow toilets installed in every guest
room. The toilets on the premises use only 1.2 gallons of water per flush, and the urinals
are waterless (USGBC Project Profile 2009). Extra-large, operable windows were
installed in all the guestrooms allowing for optimal natural lighting and reducing heating
and cooling needs (Proximity Hotel 2008). Each room also has the option for recycling
(Proximity Hotel 2008). In building the hotel, materials were recycled for reuse, such as
the 90 percent post-consumer reinforcing steel, recycled asphalt and concrete and
salvaged wood (Proximity Hotel 2008). Overall, 46 percent of the building materials
were sourced regionally and most of the furniture was made within an 18 mile radius
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(Proximity Hotel 2008). There is an extensive list of how the Proximity achieved its
Platinum rating, for details, see Appendix B.

Case Study: The Hazelton Hotel (Hotel B)
The Hazelton Hotel (Hotel B) is located in ―prime real estate at the corner of Hazelton
and Yorkville Avenues‖ in Toronto, Canada (Ciara 2007). This hotel is unmistakably
one of the most luxurious hotels in Canada. With a five-star rating, it is not surprising
that this hotel attracts celebrities from far and wide. Developers, Peter Cohen and Bruce
Greenberg, along with interior designers, George Yabu and Glenn Pushelberg, envision
the Hazelton to be a destination for those who seek a place to lavish in a sea of splendor
(Ciara, 2007).

Figure 2.2: The Hazelton Hotel in Toronto Canada.
http://i.telegraph.co.uk/telegraph/multimedia/archive/01127/0000019946_Listing_11279
291.jpg
Opened in August of 2007, this ―mixed-use 164,000 square foot building has 77
rooms…as well as 18 grand private residences‖ (Dennis, 2005). A nine story vision, this
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hotel surprisingly compliments the ―other structures in the neighborhood‖ (Dennis,
2005). One of the most attention drawing features of this hotel is that the ―selected
building materials are supreme and timeless to ensure (the building) will not date‖
(Dennis, 2005). The limestone façade provides a sense of elegance, the extensive use of
green granite slabs make it more luxurious when compared to other hotels (Ciara 2007
and Dennis 2005). An article in the travel section of the New York Times states that
―somewhere there‘s a granite mine with a hole the size of the Hazelton‖ (Catto, 2008).
However, this level of grandeur does not come without a price; the Hazelton cost an
estimated $100 million dollars to design and build.
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CHAPTER III

METHODOLOGY
Among the many reasons that hotels were the building type selected for this survey is
that hotels are public buildings. There are no limitations on who can book a hotel room.
In selecting a hotel, potential guests consider many aspects. These can include the cost,
the overall experience, and the features offered by the hotel. Because consumers often
use images on the web in selecting a hotel, this study utilizes images of hotels on a
computer screen in order to explore whether sustainability influences preferences.

The hotels were selected because they have certain similar characteristics. First, both the
Proximity and the Hazelton were opened in 2007. It was important to use new rather
than renovated or remodeled buildings because the structures are more likely to have
attributes that are comparable. Second, the overall building shape is similar in that both
hotels are cube-like. Because the hotels are similar in height, they are both in the ―small
hotel‖ category.

Proximity Hotel (Hotel A)
It is important to note that the selection of the Proximity hotel was initially based on its
LEED Platinum certification. Then the simplicity of its aesthetic features made this
particular hotel a prime candidate for comparison with the other hotel. Although there are
buildings which are exemplary in sustainability and aesthetics as well, the focus of this
study is to ask subjects to choose one hotel over the other based on appearance first, then
based on the knowledge that one of them is sustainable and the other is not.
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There are definitely differences in the appearance of the two hotels. The Proximity hotel
is simple in design. Essentially just a concrete cube, there are not any special features
that make the building stand apart from others. The simple fenestration as well as
minimal ornamentation of this building can easily lead one to believe that it is nothing
more than a manufacturing or industrial building, not an elegant and luxurious hotel. The
basic shape of the building may not capture the attention of observers when compared to
more architecturally interesting buildings. Although the Proximity is uncomplicated and
unadorned architecturally, the plainness of the building is appealing in its own way. The
large windows with thick black trim, especially those located on the top floor which
includes a circular motif, subtly add to the contemporary design of the hotel and separate
it from a basic concrete cube.

The Hazelton Hotel (Hotel B)
As for the Hazelton Hotel, this building is much more architecturally interesting. This is
a non-sustainable, conventional hotel, and the aesthetic features make this hotel attractive
to many. The ―terraced limestone building‖ (The Hazelton Hotel and Private Residences
Condominium, 2010) has several exterior finishes. The first three floors have a brick
finish while the remainder of the building is limestone. (Catto 2008) There is white trim
on the windows and white accents on the brick that integrate the two exterior materials.
Also, setback floors add dimension to what could have been a simple solid cube. Several
recesses in the structure add solid-void contrast and texture to the building. The different
geometric shapes, such as the rotundas located on the corners of the building, make the
structure more decorative and dynamic.
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Survey
The purpose of the present study was to conduct an exploratory study on how
sustainability and the aesthetics of hotels influence one to stay there. The study uses
images of two hotels to investigate how participants select them in order to determine
how influential sustainability and aesthetics of hotels are to the participants. The
hypotheses of this study were:
H1: Shown images of both hotels, subjects will initially select their favorite based
solely on the aesthetic qualities and will initially like Hotel B.
H2: After the subjects are informed that one hotel is certified LEED Platinum and
the other hotel is not sustainable, they will favor the sustainable hotel, regardless
their first choice.
H3: Those who find it important to save the environment are more likely to select
a sustainable hotel in the future.

Assumptions
Assumptions included that subjects participating in this study are not familiar with the
hotels presented, but that they have some familiarity with staying at hotels. It is stated in
the survey that the hotels have similar room rates so cost should not be a factor in their
decision.

Data Collection Instrument
A web-based survey tool, surveymonkey.com, was used to for data collection. It provided
convenience in the distribution of the survey and collection of responses from the
subjects. Subjects were asked to respond to a total of nine questions, the last four of
which pertained to demographics.

There were multiple choice, fill-in and ranking
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questions utilizing a Likert-type scale. The survey was set up such that each question
must be answered before moving on to the next.

The sections were:

Aesthetic

considerations, Environment, Sustainable buildings, Sustainable features, Future
considerations and Demographics. Each page had one corresponding question. A sample
of the survey can be seen in the Appendix A.

Subjects

Demographics
The participants used in this study were Oregon State University Students taking the
following classes during Winter Term 2010.
Civil and Construction Engineering (CCE) 422: Green Building Materials
Design and Human Environment (DHE) 370: Textile and Apparel Market
Analysis
Design and Human Environment (DHE) 435: Housing Policy

The selection of these classes was based on convenience and on an effort to include
students from several different majors. The Green Building Materials and Housing Policy
classes include information sustainability in buildings whereas the Textile and Apparel
Market Analysis class does not. Also, students from the Green Building Materials class
represent a more technical background where as the Merchandising Management,
Housing Studies, and Interior Design students from the other two classes are not.

Participants were asked their major, the age on their last birthday, their sex, and the last
four digits of their Oregon State student identification number.
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Procedure
Students in each class were given the opportunity to take the survey on-line. The
instructors offered them extra credit points for completing the survey. Access to the
survey was through a web link given to each professor. The link was posted on the class
Blackboard, an online class information site, for the students to access. The survey was
available for one to two weeks during the month of February 2010.

Limitations
Surveymonkey.com was appropriate for the type of information elicited and could be
edited without difficulty. However, the free membership had its limitations, some of
which imposed a 10-question limit and a maximum of 100 respondents per survey.
Therefore, separate identical surveys were administered to each class. Another issue that
arose in the web-based tool was that the responses could not be cross tabulated, making
the statistical analysis difficult. Therefore, the solution was to transfer each response
manually into a spreadsheet in Excel which could be imported into a program that could
conduct an analysis.

Statistical Analysis
The Excel spreadsheet with the raw data was imported into the statistical program,
Minitab 15 Statistical Software (Minitab). Minitab was selected because of its ability to
conduct a ―text‖ analysis. Minitab could also perform cross tabulation of the data.
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Results of the cross tabulation were transferred back into Excel to create graphs of the
results. Variables in the cross tabulation were selected such that a parallel analysis of the
results was performed.

The results were compared with percentages rather than the sample number. This allows
for more accurate representation because the sample numbers in each class were not the
same.
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CHAPTER IV

RESULTS

The purpose of this survey was to examine the relative importance of sustainability and
appearance of hotels in participants‘ choice to stay there. Table 4.1 shows both the
sample size by class---Green Building Materials, Housing Policy, and Merchandising,
and by sex---male or female.
TABLE 4.1: Sample (n)
GBM

Housing

Merchandising

Total

Males

20

11

0

31

Females

9

27

19

55

Total

29

38

19

86

Of the total of 88 participants, only 86 results could be used in the analysis because two
subjects did not complete the demographic items. Of the valid responses, 64% (n=35)
were from female subjects and 36 % (n=11) were from male subjects. Twenty two
percent were from DHE 370, 44.2 % from DHE 435, and 33.7 % from Green Building
Materials. The mean age of the subjects was 23.3 years with minimum age being 19 and
the maximum 48. The mode and median of the subjects were both 22 years. These
classes were all upper division courses, and all three required in their majors.

In the Green Building Materials course, 24.1% (n=7) were Construction Engineering
Management (CEM) majors and 75.9 % (n=22) were Civil Engineering majors. For the
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Textile and Apparel Marketing course, of the 19 participants, 63.2 % (n=12) were
Merchandising Management majors, 21.0 % Apparel Design majors, and 15.8 % (n=3)
were from other majors. In the Housing Policy Course, 68.4 % (n=26) of the 38
participants were Housing Studies majors, 26.3 % (n=10) Interior Design majors, and 5.3
% (n=2) were from other majors.

Question 1: Given that Hotel A (sustainable) and Hotel B (conventional) have similar room rates,
based on their appearance, at which one would you stay?

FIGURE 4.1: Hotel selection by class.

Figure 4.1 summarizes the results of question 1 by class. In Green Building Materials,
90% (n=26) of the class selected Hotel B based on appearance while only 10% (n=3)
opted for Hotel A. For Housing Policy, the Hotel B accounts for 63% (n=24) of the
votes, where as 37% (n=14) selected Hotel A. In Merchandising, Hotel B was selected
47% (n=9) of the time compared to Hotel A, selected 53% (n=10).
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All Female subjects' hotel
selection based on appearance

All male subjects' hotel
selection based on
appearance

Hotel A
38%

Hotel B
62%

Hotel A
19%

Hotel A

Hotel A
Hotel B

Hotel B
81%

Hotel B

FIGURE 4.2: Hotel Selection by Sex.
The results (seen in Figure 4.2) in the hotel selection based on the sex of the subjects are
shown above. It can be seen that Hotel B was selected more by both females and males.
Eight-one percent (n=25) of male subjects selected Hotel B and 62% (n=34) of female
subjects selected Hotel B.
Question 2: How important do you think it is to save the environment?

FIGURE 4.3: The importance of saving the environment to subjects.
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In comparison, all participants thought that saving the environment is Important to Very
Important (see Figure 4.3). However, for Green Building Materials (GBM) students, the
importance was much higher than for the Housing Policy (Housing) and Merchandising
classes. For ―Moderately important,‖ GBM students were 21.1% (n=6) more inclined to
save the environment verses 13.2% (n=5) for Housing Policy, and 15.8% (n=3) for
Merchandising.

The pattern is similar in both ―Important‖ and ―Very important‖

categories. However in the latter category, the difference was much more significant,
with 89.5% (n=26) in GBM compared to 57.9% for Housing Policy (n=22) and
Merchandising (n=17).

61.3

56.4
19.4

29.1
16.1

Females
Males

3.2

12.7
Unimportant

0.0

1.8

70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0

0.0

Percentage

The importance of saving the environment

Of Little Moderately Important
Importance Important

Very
Important

Level of importance

FIGURE 4.4: Importance to save the environment according to subjects by Sex.

Figure 4.4 shows the importance of saving the environment by sex.

The pattern

examined by sex is similar to that by each individual class. If we take a closer look at
―Moderately Important,‖ males found it more important [16.1% (n=5)] than females did
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[12.1% (n=7)]. For ―Important,‖ more females found a need to save the environment at
29.1% (n=16) than males, with 19.4 % (n=6). And for ―Very important,‖ males again
found it more important, at 61.3 % (n=19) than women, at 56.4% (n=31) to save the
environment.

The importance of saving the envrionment for all
participants
70.0
58.0

Percentage

60.0
50.0
40.0
25.6

30.0
20.0
10.0

14.0
1.2

1.2

Unimportant

Of little
importance

0.0
Moderately
important

Important

Very Important

Level of importance

FIGURE 4.5: Importance of saving the environment

For all participants in the survey, they felt that it was Very Important to save the
environment. Figure 4.5 summarizes these results. Fifty-eight percent (n=50) thought that
it was ―Very Important‖ to save the environment compared to 1.2% (n= 1) in both
―Unimportant‖ and ―Of little importance.‖
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Question 3: To what extent are you familiar with sustainable or ‘green’ buildings?

Subjects' familiarity with sustainable or 'green' buildings by
class

0.0
0.0

0.0

10.0

31.6

GBM

20.7

Housing

10.5

Merchandising

5.3

20.0

0.0

31.6
13.2

30.0

27.6

26.3

40.0

5.3

Percentage

50.0

26.3

51.7
50.0

60.0

Unfamiliar

Somewhat
familiar

Moderately
familiar

Familiar

Very familiar

Level of familiarity

FIGURE 4.6: Familiarity with sustainable buildings by class.

The results of this question vary greatly by class. In figure 4.6, the Green Building
Materials class had the majority of 51.7% (n=15) ―Familiar‖ with this topic, 27.6% (n=8)
―Moderately familiar‖ and the remainder 20.7% (n=6) being ―Very familiar.‖ In Housing
Policy, many subjects were either ―Familiar‖ (50.0%, n=19) or ―Very Familiar‖ (31.6%,
n=12). The 18.5% (n=7) of the results were ―Moderately Familiar‖ or less. As for
Merchandising, the results were similar in ―Somewhat familiar,‖ ―Moderately Familiar,‖
and ―Familiar‖ at 26.3% (n=5), 31.6% (n=6) and 26.3% (n=5) respectively.
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54.8

Subjects' familiarity of sustainable or 'green'
buildings by sex
60.0

10.0
0.0

Unfamiliar

Females
Males

0.0

12.7

30.0
20.0

21.8
25.8

40.0
23.6
19.4

40.0

1.8
0.0

Percentage

50.0

Somewhat
familiar

Moderately
familiar

Familiar
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FIGURE 4.7: Familiarity of sustainable buildings amongst all subjects by sex.
The overall results among the female and male subjects were similar as seen in Figure
4.7. Females felt less familiar with sustainable buildings at 1.8% (n=1) and 12.7% (n=7)
in the ―Unfamiliar‖ and ―Somewhat familiar,‖ respectively. Most subjects, both male and
female, felt at least ―Familiar‖ with sustainable buildings.

Question 4: If you selected Hotel B, now that you know that Hotel A is sustainable, would you chose
Hotel A?

FIGURE 4.8: Changes in selection of hotels based on sustainability.
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The participants represented in Figure 4.8 changed their selection from Hotel B to Hotel
A. This does not include the subjects who selected Hotel A in question 1.

The

participants learned at this point that Hotel B was not sustainable and Hotel A was
sustainable with the ―highest rating for sustainability.‖ In all three classes, the results are
similar. For Green Building Materials, 26% (n=7) decided not to change their hotel
selection while 74% (n=20) did. In Housing Policy, 21% (n=5) remained with their
original selection, Hotel B, while 79% (n=19) switched their selection. Merchandising
was very similar to Housing Policy with 22% (n=2) staying with the non-sustainable
Hotel B, and 78% (n=7) changing their original choice.

Question 5: To what extent will the sustainability of a hotel
affect your decision to stay there in the future?

42.1

51.7
31.6

40.0

34.2

50.0

34.5

GBM

21.1

30.0

10.3

20.0

Housing
Merchandising

10.5

Percentage

60.0

47.4

How will sustainability influence the future selection of
hotels?

10.0
0.0
Proba bl y not-Pos s i bl y

Proba bl y-Very
Proba bl y

Defi ni tel y

Likelihood

FIGURE 4.9: The Influence of sustainability by class in the selection of hotels in the
future.
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The influence of sustainability of hotels and the likelihood of it impacting one‘s decision
can be seen in Figure 4.9.

In general, the sustainability will ―Probably‖ or ―Very

Probably‖ influence 42.1% (n=36) -- 51.7% (n=44) choices in hotels. In contrast, 10.3%
(n=9) -- 21.1% (n=18) of subjects found that sustainability would ―Definitely‖ influence
their decision whereas 31.6% (n=27) -- 34.5% (n=30) would ―Probably not‖ or
―Possibly‖ impacts their selection of hotels in the future.

To examine how sustainability of hotels influences subjects‘ decisions to select it or not,
a cross tabulation of the subjects‘ responses on how important they thought saving the
environment was compared to how sustainability of hotels would influence their decision
in the future. Table 4.2 summarizes the results of the cross tabulation.

Table 4.2: Cross tabulation of subjects responses to how important it is the save the
environment and the likelihood of sustainability influencing their hotel selection in the
future
Unimportant
Of little importance
Moderately important
Important
Very Important
TOTAL

Probably not Possibly Probably Very Probably Definitely
1
0
0
0
0
0
1
0
0
0
2
6
2
2
0
1
9
6
6
0
1
8
19
11
11
5
24
27
19
11

TOTAL
1
1
12
22
50
86
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Figure 4.10: Likelihood of how subjects‘ response to the importance of saving the
environment and a hotel‘s sustainability influenced their future selection of hotels
The above figure represents how the sustainability of hotels and the importance of saving
the environment reflects participants opinions in this study. For subjects who thought
that it was ―Unimportant‖ or ―Of little importance‖ to save the environment were not
influenced by the sustainability of a hotel to select it in the future [100% (n=1) ―Probably
not‖ and 100% (n=1) ―Possibly,‖ respectively].

The results from participants who

thought that it was ―Moderately important,‖ ―Important,‖ or ―Very important,‖ had
varying likelihoods that the sustainability of hotels would influence one‘s decision to stay
there or not in the future.

Overall, focusing on the aesthetics or appearance of a building, addressed in Question 1,
and its sustainability in Question 4, the results obtained indicated that subjects favored
Hotel B based on appearance and that the majority then favored Hotel A after learning
about its sustainable features
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CHAPTER V
DISCUSSION

The hypotheses in this study are:
H1: Shown images of both hotels, subjects will initially select their favorite based
solely on the aesthetic qualities.
The results of the survey support this hypothesis. Initially, the subjects were asked to
select a hotel based on appearance. Overall, 68.6% (n=59) of the participants chose to
selected Hotel B (The Hazelton Hotel). Looking at each class separately, subjects from
Green Building Materials overwhelmingly were in favor of Hotel B at 90% (n=26). It is
interesting to note that these results are from subjects who have a more technical
background. Their selection of a more architecturally interesting building indicates that
the engineering majors have a preference for attractive buildings. In the Housing policy
class, 63% (n=24) were also in favor of Hotel B. This hotel has more architectural
features that attract attention, and it seems likely that students with Housing or Interior
Design majors would select a hotel based on appearance. The Merchandising class is
interesting because they were the only class to favor Hotel A over Hotel B 53% (n=10).
H2: After the subjects are informed that one hotel is certified LEED Platinum and
the other hotel is not sustainable, they will favor the sustainable hotel, regardless
of their first choice.
When the survey informed the subjects that Hotel A was sustainable and Hotel B was not,
they were given the chance to change their selection of hotels based on this information.
These results summarize only the participants who originally selected Hotel B and
changed their preference to Hotel A, not those who already selected Hotel A. All of the
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classes had similar results which supports Hypothesis 2; 74% (n=20) of Green Building
Materials, 79% (n=19) of Housing Policy and 78% (n=7) of Merchandising participants
changed their original selection from Hotel B to Hotel A.

Because sustainability is becoming more a popular component in the way of living, it
should not be surprising that college students in this survey felt that the sustainable option
was the better choice. With most participants aware at some level of sustainability in
buildings, it is assumed that the subjects applied their awareness in making a sustainable
hotel choice.
H3: Those who find it important to save the environment are more likely to select
a sustainable hotel in the future than those who indicated that it was not
important.
It was difficult to interpret these results because they varied greatly. Each class had
different results on all levels and there were no consistent patterns across all three. The
results neither support nor refute this hypothesis. However, if the results were looked at
separately for each question, it is possible to make some conclusions.

The results for subjects who thought that it was ―Unimportant‖ or ―Of little importance‖
to save the environment reflected how the sustainability of hotels would influece their
future choice of hotels [100% (n=1) ―Probably not‖ and 100% (n=1) ―Possibly,‖
respectively].

However, the results from participants who thought that it was

―Moderately important,‖ ―Important,‖ or ―Very important,‖ had varying likelihoods that
the sustainability of hotels would influence one‘s decision to stay there or not in the

53

future. From figure 4.10, the responses from these groups do not show a consistant
pattern that reflects how the participants felt about saving the environment and their
selection of sustainable hotels in the future.

These results may be due partly to the fact that participants felt that selecting a
sustainable hotel would not greatly impact the environment because stays at hotels are
often brief. Even if this is the case, many environmentalists feel that it is important to
make the option of a sustainable hotel available, and that one should make that choice.
Also, sustainable hotels are not as prevalent as conventional hotels. Therefore,
participants may think that it will be difficult to patronize a sustainable hotel in most of
their stays so they are therefore less likely to seek them.

It is also interesting to note that of all the classes, the students in Merchandising, the class
theoretically with their the least familiarity with sustainable buildings, [5.3% (n=1)
―Unfamiliar‖ and 26.3% (n=5) ―Somewhat familiar‖] were most likely to select a future
hotel with sustainability in mind, [26.3% (n=5) ―Very Probably‖ and 21.1% (n=4)
―Definitely‖] when compared to Green Building Materials, and Housing Policy classes.
This may indicate that even though they knew little initially about sustainability, they
knew that sustainable buildings are important so they were willing to use this information
and apply to their lifestyles.
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What do the Results Mean?

The purpose of this study was to examine user opinion about the relationship between the
aesthetic appearance and the sustainability of buildings. A survey was conducted to
explore how the appearance of a hotel and the sustainability influence the participants‘
selections. Overall, the results of this survey indicate that subjects care about the aesthetic
features of a building because they selected Hotel B when the selection was based on
appearance alone. Later in the survey, the sustainability of hotels also appeared to be
important to the subjects‘ selection.

When they were informed that Hotel A was

sustainable, the majority [Green Building Materials 74% (n=20), Housing Policy 79%
(n=19), and Merchandising 78% (n=7)] of those who initially has selected Hotel B were
willing to change their selection. Although most subjects changed their selection, a
number of subjects remained with their original selection of Hotel B [Green Building
Materials 26%, (n=7), Housing Policy 21% (n=5), and Merchandising 22% (n=2)]. Even
when the relative sustainability of each hotel was revealed, some participants did not
change their selection. It may be that the appearance was the reason for them to continue
to select Hotel B. Both aesthetics and sustainability are important in the design of a
building to make it truly sustainable. Even though a building is sustainable and LEED
certified, the aesthetic appeal is still important.

Reliability and Limitations

These results reflect the perspectives of the college students who participated in this
study. The participants in the Green Building Materials class reflect backgrounds that are
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more technical than those of Merchandising students. The backgrounds of the Housing
Policy students may be more technical than those in Merchandising.

The classes selected for this study were upper-division and were required courses for
their majors, with the exception of Green Building Materials as a technical elective. The
results were analyzed by class and sex, but not by age. Because there were not enough
participants in this study to represent a large range of ages, this limited the ability to
examine how the selection of hotels varied by age.

Another limitation could have been the manner in which the survey was administered.
Because the survey was administered online, many different personal computers meant
that images and questions were not uniform for all participants. Specifically, the
computers probably had varying resolutions so the images viewed could have appeared
different. Therefore the selection of hotels based on appearance may have not been
uniformly presented.

There were also limitations in the tool that was used to administer the survey. The
website tool surveymonkey.com limited the number of questions. Instead of working
with unlimited ability to ask questions and then refine them, the questions in this survey
were created so that the topics as well as the questions were included in each item.

Images included in the survey may have posed some limitations as well. Each photo
included the entire building. However, the elements were not identical. The photograph
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of Hotel A was taken from the front. There seem to be no surrounding buildings, and the
time was after the sunset. For Hotel B, the photo was taken at an angle such that the
building is seen from a corner. It is clear that there are nearby buildings and the hotel is
bordered by streets. Also, the time appears to be during the day. All of these varying
elements could have affected decisions made by subjects.

Finally, another limitation could be geographical. Oregon is one of the leading states
promoting and building sustainable structures. Because of more community awareness,
participants may have responded differently than those in other geographic areas. It can
be assumed that the participants in other areas may not be as aware of sustainable
buildings as Oregonians are.
Interpretation
The items on the survey may have been interpreted differently by individuals or classes
based on their previous experience with the topics of sustainability. Even though the
Green Building Materials class learned about sustainability, in particular sustainable
building materials, their familiarity with sustainability was not significantly higher than
that of the Housing Policy class. Because engineering students have been exposed to this
topic, it could be assumed that Green Building Materials students would be more inclined
to select ―Familiar‖ to ―Very Familiar.‖ It makes sense that the Merchandising class
feels less familiar with the topic because they may have not learned about sustainability
as much as the other classes. Still 10.5% (n=2) of the subjects in Merchandising felt that
they were ―Very Familiar‖ with the sustainability in buildings.
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Familiarity with sustainable or ―green‖ buildings was very different in all classes. It may
be because the Green Building Materials students compared themselves to professionals
who are ―Very familiar‖ with sustainability and the Merchandising students felt confident
that they were more familiar than professionals in their area of expertise.

Suggestions for Future Research

There are many possibilities for future studies related to this study. This topic is very
broad and encompasses many areas such as architecture, sustainable design, aesthetics,
and their impacts on both people and the environment. For the future, some suggestions
for further research include:

Different Approaches:


To compare LEED certified buildings other than hotels on the basis of aesthetics.



To conduct the survey with subjects viewing actual exteriors of buildings rather
than seeing images of them.



Using different buildings such as apartment buildings, libraries, office buildings,
hospitals, museums, and others to replace hotels in this study. These different
building types vary with the time of stay. Seeing if sustainability would be more
important for building types that require more time spent in them could lead to
interesting results.



Instead of using college students who are not familiar with architecture, one might
survey architects and building professionals about their response to sustainability
and aesthetics of buildings.
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Survey a sample that includes adults who frequent hotels instead of students who
may not be experienced in selecting a hotel.



Study the responses of technical and engineering professionals compared to art
and design professionals.



Use focus group research for more interactive results.
Conclusions

This study compares reactions to a sustainable hotel with a conventional hotel. The
survey indicates that subjects favor the appearance of Hotel B [68.6% (n=59)], but when
they learned of the sustainability of Hotel A, subjects were then willing to change their
selection to Hotel A.

These results indicate that sustainability in buildings is also

attractive to the participants. Because both features, aesthetics and sustainability, were
attractive to the participants, this indicates that both qualities help contribute to the
overall sustainability of a building.

Sustainability in buildings will be more successful if their appearance is pleasing.
Having both these qualities will result in a truly sustainable building. LEED certification
indicates that the building is sustainable in performance and operation, but aesthetics
must not be forgotten. If a building is attractive, people are more likely to maintain it and
keep it around longer. It is important that the designs of new sustainable buildings
include sustainability in the sense of building performance and attractiveness to its
viewers.
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The overall green building market (both non-residential and residential) is likely to
more than double from today’s $36-49 billion to $96-140 billion by 20131
The value of green building construction is projected to increase to $60 billion by
20102
The construction market accounts for 13.4% of the $13.2 trillion U.S. GDP3
Market Impact
The green market was 2% of non-residential construction starts in 2005; 10-12% in
2008; and will grow to 20-25% by 20134.



Comprises 13.4% of the $13.2 trillion U.S. GDP. This includes all commercial,
residential, industrial and infrastructure construction. New commercial and
residential building construction constitutes 6.1% of the GDP5.



Green building will support 7.9 million U.S. jobs and pump $554 million into the
American economy over the next four years (2009-2013)6.



Energy
Buildings represent 38.9% of U.S. primary energy use (includes fuel input for
production)7.



Buildings are one of the heaviest consumers of natural resources and account for a
significant portion of the greenhouse gas emissions that affect climate change. In the
U.S., buildings account for 38% of all CO2 emissions8.



Buildings represent 72% of U.S electricity consumption9.



Water
Buildings use 13.6% of all potable water, or 15 trillion gallons per year10.



Materials
Buildings use 40% of raw materials globally (3 billion tons annually)11.



The EPA estimates that 170 Million tons of building-related construction and
demolition (C&D) debris was generated in the U.S. in 2003, with 61% coming from
nonresidential and 39% from residential sources12.



The EPA estimates that 209.7 million tons of municipal solid waste was generated in
the U.S. in a single year13.
Sectors Expected to Have Green Building Growth14
 Education
 Retail
 Government
 Industrial
 Office
 Healthcare
 Hospitality
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What’s Driving Green Building?
These factors are expediting the growth of green buildingxv:
1. Unprecedented level of government initiatives
2. Heightened residential demand for green construction
3. Improvements in sustainable materials.
Why Build Green? Building green saves money
The cost per square foot for buildings seeking LEED certification falls into the
existing range of costs for buildings not seeking LEED certificationxvi.




An upfront investment of 2% in green building design, on average, results in life
cycle savings of 20% of the total construction costs – more than ten times the initial
investmentxvii.



Building sale prices for energy efficient buildings are as much as 10% higher per
square foot than conventional buildingsxviii.



Estimated Value of green construction startsxix:
2000: $792 million
2001: $3.24 billion
2002: $3.81 billion
2003: $5.76 billion
2004: $4.51 billion
2010 (projected): $60 billion (10% construction starts)

o
o
o
o
o
o


Real estate and construction professionals overestimate the costs of green building by
300%xx.


o
o
o
o
o

Perceived cost benefits of green buildingxxi:

Operating costs decrease 8-9%
Building value increases 7.5%
Return on investment improves 6.6%
Occupancy ration increases 3.5%
Rent ratio increases 3%
Why Build Green? Green buildings consume less energy and fewer resources
 In comparison to the average commercial buildingxxii:
o
Green buildings consume 26% less energy
o
Green buildings have 13% lower maintenance costs
o
Green buildings have 27% higher occupant satisfaction
o
Green buildings have 33% less greenhouse gas emissions
Why Build Green? Green building occupants are more productive
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An experiment identifies a link between improved lighting design and a 27%
reduction in the incidence of headaches, which accounts for 0.7% of overall employee
health insurance cost at approximately $35 per employee annuallyxxiii.



Sales in stores with skylights were up to 40% higher compared to similar stores
without skylightsxxiv.



Students with the most daylighting in their classrooms progressed 20% faster on math
tests and 26% faster on reading tests in one year than those with less daylightingxxv.



Corporate perception of whether green fosters innovation: 57% agree; 28% neutral
and 15% disagreexxvi.



Improvements in indoor environments are estimated to save $17-48 billion in total
health gains and $20-160 billion in worker performancexxvii.
Why Build Green? Green building occupants are healthier
People in the U.S. spend about 90% of their time indoorsxxviii.




EPA studies indicate indoor levels of pollutants may be up to ten times higher than
outdoor levelsxxix.



Significant associations exist between low ventilation levels and higher carbon
dioxide concentrations – a common symptom in facilities with sick building
syndromexxx.
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