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ABSTRACT

As the world is in an accelerating transformation towards sustainable development,
the Lebanese population seems to be concerned about the environment and ready to
invest in sustainable buildings. This study assessed the understanding on

sustainability among the Lebanese population and checked to which extent they are

ready to invest in green buildings.

The research was conducted online using an online survey engine and reached more
than 400 respondants all over the Lebanese territory in a descriptive and experimental
approach. The results were analysed using the SPSS statistical package and the online
survey engine tools in a cynergic combination to get the most accurate results and the
best description. Descriptive statistics were involved at a first stage in order to
understand the current position of the sample population. In the second part, the
respondants were assigned randomly to one of two groups, an informed group to
which a short presentation about green buildings was displayed, and a non informed

group that was left with their own understanding of the concept.

The levene’s test of equality of variances demonstrated a remarkable increase in the
willingness to invest in green buildings among the informed segment. Finally, and in
order to give this study a practical dimension, the respondants were asked to rank the
incentives that were the most important for them to inverst in a green house. The top
ranked answer was the personal knowledge aboout the topicl followed by financial
incentives. In marketing terms, the green building in Lebanon is a star and could be
soon moving to the cash cow position. In this environment, the study opens the door
to future plans in which the private sector plays a catalysing role in the sustainble

development in Lebanon.

Keywords: Sustainable Buildings — Lebanon — Banking — Knowledge — Awareness
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Chapter 1

1. INTRODUCTION

1.1.Need for the study

Human life cannot keep going without the natural resources; therefore sustaining
these resources is a must. Everyone should be involved using their capabilities and
power however important they were. The construction sector constitutes around 10%
of the Lebanese GDP, residential construction being the major type of constructions
reaching more than 80% of the construction industry in years 2008 through 2011
(BlomlInvest, 2011, p. 12). It seems very important to look for ways to reduce the
environmental footprint of this sector in the country. Fourteen million square meters
have been registered in the Lebanese Order of Engineers and Architects in Lebanon
(OEA)-Beirut branch only (OEA, 2011). Noting that all constructions above 200
square meters in Lebanon must be registered in the OEA, these figures show clearly
the significant volume of the residential construction sector In Lebanon. The impact
of such an industry on the environment cannot be disregarded. On the other hand, the
same reports show that the distribution is uneven; in fact most of the construction is in
the district of Mount Lebanon. A new problem arises from this concentration. Urban
concentrations are by themselves unsustainable as noted by, Williams Rees and
Mathis Wackernagel. In their paper titled: “Urban Ecological Footprints: Why Cities
Cannot be Sustainable-and Why They are a Key to Sustainability” they wrote: as
nodes of energy and material consumption, cities are causally linked to accelerating
global ecological decline and are not by themselves sustainable. At the same time,
cities and their inhabitants can play a major role in helping to achieve global
sustainability. Another point to mention is that governments around the world failed
to force sustainable development. The same applies to international environmental
organizations that lack the power and authority to force any environmental practice.
Owing to the inefficiency of international organizations and international
environmental conventions and agreements in regulating environmental management

and their inability to put a stop to deforestation in particular, much hope has been



invested in market-based mechanisms, particularly environmental certification
schemes. The origin of environmental certification lies in the activities of private
bodies. Environmental movements, expertise groups and business companies started
to develop environmental labeling systems based on consumer awareness.
Simultaneously, northern NGO groups started to support southern indigenous

people’s NGOs to save the forests for local people (Palmujoki, 2006, p. 11).

This global public inefficiency leads to the necessity of finding incentives to the
private sector to invest in sustainability in an efficient way. Specifically in Lebanon,
the absence of any regulations related to sustainability and the decision of building
sustainable, is restricted to owners and engineers. Some effort has been done by the
ministry of energy and water which issued recommendations focusing on the
installation of solar water heaters and energy saving light bulbs. Some municipalities
in turn have regulated the sanitary waste disposal. In fact a settling tank and a soaking
pit are now requirements in a couple of areas in the country. Such efforts still lack
seriousness and power and most important, they are just considering a couple of
minor aspects of the sustainable building concept. But this is not sufficient. The bulk
of residential buildings are still non green constructions. With the exception of the
major constructions in the capital, all of the constructions in Lebanon are
conventional to traditional buildings. The engineering of these buildings is mostly
conventional with the decision of whether to introduce the sustainable building

concept restricted to the engineer’s and owner’s point of view

Another important factor related to this study is fact that financing the construction
sector is almost restricted to the banks. In fact, in 2009 for example, 7.295 billion
Lebanese liras were issued in credit for at total added value of 6.698billion Lebanese
liras in the construction sector. (MOF, 2009) This leads us to recognize how
important is the role of the banking sector in the real estate in Lebanon and the power
it can have as a strong private sector player. “It is widely known that banks’ financing
decisions affect and are affected by the level of environmental performance of the
corporations they lend money or associated with” Therefore a good tool to push

forward sustainability in Lebanon would be to find a common ground for investors,



individuals and banks and to promote a win-win situation in which all parties are

satisfied and the environment is protected.

1.2.Purpose of the study

Studies have shown that the Lebanese population is concerned about the environment
and ready to take actlon (D]oundourlan 2007) However In the absence of any
vserlous governmental attempt to release any green leglslatlon I beheve that the
solution is via the private sector. In fact the private sector have proved itself as an
essential player. The study seeks a way to join hand between the individual and the
financial institutions to transform the construction sector in Lebanon to a sustainable
sector. The ultimate goal of the research is to set a common ground between the
consumer willing to buy a house and the financing institution. If we could prove that
the consumer is interested in greening his house and that a service related to
sustainable building offered by a bank is an incentive, then we would build a win-win
situation between the two parties hoping that all of the banking sector implements this
sustainability plan on the housing loans as a standard service. The research will
identify parameters that are of importance to Lebanese consumer and that affect their
decision regarding buying a sustainable house. The private sector, hence financial
institutions, can use the results to set a marketing strategy that is based on greening
the Lebanese construction sector as a contribution from the private sector in Lebanon
to the improvement of the quality of life as well as saving the planet. Future research
could consider the increase in sales of house loans as well as the participation in
building a better image for the bank, being a pioneer in this and the intangible benefits

(brand image).
The study will test the following hypothesis:

Hypothesis 1: The population is not aware that the built environment is
among the major causes of environmental damage.
Hypothesis 2: Population is not aware about the concept of green building.

(Their knowledge is limited to few aspects of the whole concept).



Hypothesis 3: The population, if well informed is more willing to invest in
green building
Hypothesis 4: Financial incentives are amongst the most important for the

Lebanese consumer to invest in sustainable buildings.

1.3.International perspective/application

The problem of envirohmental degradation is a global issue in which there are no
geographical islands. And the effects of the global environmental problems do not
differentiate between the originator and the receiver. The global warming is affecting
the whole globe regardless of the source of the pollution. Chemical, nuclear, and all
kinds of toxic wastes, if they are not well disposed, would leak into the environmental
channels and circulate around the whole globe. Resources from their side are limited.
A shortage in fresh water, oxygen, fossil fuel, copper, gold or any other resources will
occur around the globe. Climate change is already recognized by any citizen in the
modern world. Hence, at the time of globalization, sustainability too, is global. Any
action taken anywhere in the world counts. The goal of sustainable development is to
enable all people throughout the world to satisfy their needs and enjoy a better quality
of life, without transferring problems to people in other parts of the world or
compromising on the quality of life of future generations. Lebanon is no exception to
this fact. On the contrary, Lebanon plays a major role in leading the region to the
highest ethical and technological standards. Although understanding of the sustainable
development might differ from country to another, models can be drawn out of this
study and developed and verified for other countries especially those in the

neighborhood.

1.4.Brief overview of all chapter

In the litterature review, a reliable general knowledge about topic was built. this
helped to refine the ideas and build a strong research case. The search was divided
into two major subjects. The first was about the sustainable buildings around the

world, how they developed and why. A concept that emerged from the global



environmental awareness and that integrated the technical issues to health, attitude,
comfort. The green buildings are in fact a refinement of all technical, environmental,
behaviorial and operational aspects that are involved in a building. The quest
harmonize the built environment with the natural enviroment is the ultimate goal of
sustainable buildings. At least minimize the damage and why not, get back to live in
haromny with nature. The second dimension involved a research about the integration
of sustainable buildings around the world. How the concept was accepted by different
cultures and how it evolved from a concept to a reality. Different behaviorial studies
yield very similar results about the main drivers for the individuals towards green
development. Beliefs, education, availability, information, are among many other
drivers. Authorites and private sectors have been involved in promoting green
buildings around the worlds with stories of success and others less successful. This
study tried to extract what could be significant to the Lebanese case and use it for the
research questions. On the ground of this litterature, a methodology has been
developped in chapter two in order benefit from the global experience for the
Lebanese case. The Lebanese population is concerned about environmental issues but
seems to have biased information about green buildings. The following step is about
testing the importance of the information factor in an experimental approach. A small
informative message was presented to half of the respondants and all repondants were
asked about their willingness to invest in making their house a sustainable house. The
difference in the mean of the responses suggests and higher tendency to invest in
green buildings among the informed segment. Finallly, a set of options was suggested
to the respondants and asked them to rank them as incentives to invest in green
buildings. Technically, the study was carried out online via an online survey engine
and included 27 questions. The survey made an excellent use of the options provided
by the online survey engine and the results were analysed using both the online tools
and the SPSS package. The results confirmed the expectations about the position of
the Lebanese population when it comes to knowledge and affinity to sustainable
development. The experiment confirmed as well that the information factor is very
important in boosting the willingness of the individuals to invest in green. Finally, the
financial incentives had a prominent importance among many other incentives

suggested to the respondants. To conclude: In a country where the population cares



about the environment and where the role of the governmental authorities and
institutions is hardly noticeable, the private sector is expected to carry that load. So

could the banks play an effective role to boost the concept in Lebanon?



Chapter 2

2. REVIEW OF LITTERATURE

2.1.Climate Change

“Animals 'shrinking' due to climate
change” this was a title published on
the Washington Telegraph, on October
16, 2011 (Collins, 2011). The article

was based on a report in the Nature
Climate Change journal. The report

states that the mammals on earth are

Figure 1: An illustration of the earliest-known

shrinking in size and relates this to the horse Sifrhippus, dwarfed next to a modern
domestic horse. CREDIT: Danielle Byerley, Florida
global Warming taking place. In fact, a Museum of Natural History. (Live Science, 2012)

recent discovery published on February

24, 2012 by the science magazine found a major reduction in size in mammals during
the Paleocene era. The Paleocene era is a time, around 56 million years ago, where
research had indicated that in the course of a few thousand years—a mere instant in
geologic time—global temperatures rose five degrees Celsius, marking a planetary
fever known to scientists as the Paleocene-Eocene Thermal Maximum, or PETM. A
high-resolution record of continental climate and equid body size change shows a
directional size decrease of ~30% over the first ~130,000 years of the PETM,
followed by a ~76% increase in the recovery phase of the PETM (Ross Secord, 2012).
Co-author Jonathan Bloch of the Florida Museum of Natural History said:”Because
it's over a long enough time, you can argue very strongly that what you're looking at is
natural selection and evolution - that it's actually corresponding to the shift in
temperature and driving the evolution of these horses." (Kerry Sheridan, 2012)"This
has implications, potentially, for what we might expect to see over the next century or
two, at least with some of the climate models that are predicting that we will see
warming of as much as four degrees Centigrade over the next 100 years," co-author

Ross Secord of the University of Nebraska-Lincoln said. (Kerry Sheridan, 2012). The



2.2.Environmental Responsibility

2.2.1. Beginnings

It was Tolstoy who wrote that the greatest threat to life is habit. Habit, he argued,
destroys everything around us, because it familiarizes us to the point that we no
longer really see things (Martin, 2005, p. 165). In fact we have had the habit to use the
earth’s resources to the point where, during the 20" century, we did not notice that we
are consuming the resources irresponsibly and we did not recognize that the earth
itself has limited capabilities. Billions of years took the earth to complete its
transformation to reach a state at which life could be sustained. Life, the way we
know it, is based on a balance of cycles including: water cycles, temperature drafts,
air movement, fossil transformations and many others. It is true that natural
transformations happen, however, the human activity is now dramatically affecting
the natural environment. In fact, during the beginnings of the 20™ century, the
industrial revolution started a chaotic consumption of the earth’s resources. This trend
lead at the same time to the depletion of the resources and to an environmental impact
that could not be recognized until the late 20™ century. By then, the harm was already

done. That’s when the international community started to join efforts to recover.

2.2.2. International Action

The international community first took action in the 1980s in order to assess the
climate change and the way it could deal with it. In fact the first international
conference was held in 1979. This first conference set the path for a series of actions
related to the climate change and setting goal is to reduce the effect of human activity
on the earth’s climate. The international actions is until 2011 islisted in table: 1. In
2012, The “United Nations Framework Convention on Climate Change” was held in
Qatar and resulted in an amendment of the Kyoto Protocol. It included a point that is
very important to the subject of this thesis. A new work programme to build capacity
through climate change education and training, create public awareness and enable the

public to participate in climate change decision-making has been agreed in Doha. This
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is important to create a groundswell of support for embarking on a new climate
change regime after 2020. (UNFCCC, 2012) . In fact, and the understading of the
problem among individuals has been proven essential for sustainable development in

this report.

(Essential Background, 2012)

This time line detailing the international response to climate change provides a

contextual entry point to the Essential Background..

2011 — The Durban Platform for Enhanced Action drafted and accepted by the
Conference of the Parties (COP), at COP17. More on the Durban outcomes.

2010 — Cancun Agreements drafted and largely accepted by the COP, at
COP16. More on the Cancun Agreements.

2009 — Copenhagen Accord drafted at COP15 in Copenhagen. This was taken note
of by the COP. Countries later submitted emissions reductions pledges or mitigation

action pledges, all non-binding.

2007 — IPCC’s Fourth Assessment Report released. Climate science entered into
popular consciousness. At COP13, Parties agreed on the Bali Road Map, which
charted the way towards a post-2012 outcome in two work streams: the AWG-KP,
and another under the Convention, known as the Ad-Hoc Working Group on Long-

Term Cooperative Action Under the Convention.

2005 — Entry into force of the Kyoto Protocol. The first Meeting of the Parties to
the Kyoto Protocol (MOP 1) takes place in Montreal. In accordance with Kyoto
Protocol requirements, Parties launched negotiations on the next phase of the KP
under the Ad Hoc Working Group on Further Commitments for Annex I Parties
under the Kyoto Protocol (AWG-KP). What was to become the Nairobi Work
Programme on Adaptation (it would receive its name in 2006, one year later) is

accepted and agreed on.

2001 — Release of IPCC’s Third Assessment Report. Bonn Agreements adopted,
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based on the Buenos Aires Plan of Action of 1998. Marrakesh Accords adopted at
COP7, detailing rules for implementation of Kyoto Protocol, setting up new funding
and planning instruments for adaptation, and establishing a technology transfer

framework.

1997 — Kyoto Protocol formally adopted in December at COP3.

1996 — The UNFCCC Secretariat is set up to support action under the Convention.
1995 — The first Conference of the Parties (COP 1) takes place in Berlin.

1994 — UNFCCC enters into force. An introduction to the United Nations

Framework Convention on Climate Change.

1992 — The INC adopts UNFCCC text. At the Earth Summit in Rio, the UNFCCC
is opened for signature along with its sister Rio Conventions, UNCBD and

[UNCCD.

1991 — First meeting of the Intergovernmental Negotiating Committee (INC) takes

place.

1990 — IPCC’s first assessment report released. IPCC and second World Climate
Conference call for a global treaty on climate change. United Nations General

Assembly negotiations on a framework convention begin.
1988 — The Intergovernmental Panel on Climate Change is set up.

1979 — The first World Climate Conference (WCC) takes place.

However, these international initiatives addressed mostly the industrial sector. Most
of the restrictions were against emission form industrial plants or transportation
vehicles including cars, ships, airplanes and trains. The residential sector has been
forgotten and its only lately that its share of environmental damage was recognized.
The first commitment period of the Kyoto Protocol started in 2008. Japan is required
to cut down on greenhouse gases (GHGs), which have been the cause of global

warming, by 6% on average, starting from 2009 and continuing until 2012. However,
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the carbon dioxide (CO,) emissions in Japan have been showing a tendency to
increase every year. According to the annual report of the Ministry of the
Environment in Japan (2007), the industrial sector accounts for 35% of the total CO ;
emissions in Japan; however, the amount of emissions has been decreasing for the
past few years largely owing to the active introduction of environmentally friendly
techniques. On the other hand, the CO, emissions caused by the residential sector,
such as consumers, which make up more than 10%, have increased by 37%compared
to the emissions in 1990. Now the urgent problem is to reduce energy consumption

not only in the industrial sector but also in ordinary households. (Nishio, 2010)

2.3.Sustainability

For the first time, since the dawn of agriculture and the possibility of geographically
fixed settlements 12,000 years ago, the aggregate scale of human economic activity is
capable of altering global biophysical systems and processes in ways that jeopardize

both global ecological stability and geopolitical security. (Wackernagel, p. 537)

Life and the earth’s resources were sustained for the past 12000 years, but
surprisingly, evidence show that during the past two hundred years, the negative
impact of human development is comparable in size to the worst devastating natural
phenomena that the earth has known since life has begun on the planet. But the impact
came at a much faster rate, faster than what nature can take. In attempts to recover,
through the past few years, terms like ecology, environmental awareness, recycling,
CO2 emissions, green house gas and many others were discussed under the term of
environmental responsibility. However, a new term has come to the public lately:
“Sustainability”. Sustainability somehow includes all of the previously mentioned
terms. In fact, sustainability has been adopted on the international level for the first
time in the Rio de Janeiro 1992 earth summit. Since then it has been a subject for
extensive research and debates. The Environment Protection Agency (EPA) describes
sustainability on its website: Sustainability is based on a simple principle: Everything
that we need for our survival and well-being depends, either directly or indirectly, on
our natural environment. Sustainability creates and maintains the conditions under

which humans and nature can exist in productive harmony, that permit fulfilling the
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social, economic and other requirements of present and future generations.

Sustainability is important to making sure that we have and will continue to have, the

water, materials, and resources to protect human health and our environment (EPA).

This simple description of sustainability does not make is so simple in practice. The

fields of application and the parameters are infinite. They include almost everything

we interact with on this planet. Sustainability is a complex phenomenon, having

economic, environmental and social aspects. Any concept of sustainable urban

development must incorporate sectoral concepts; These must be well integrated in the

overarching urban, regional and governance policies. (Tosics, 2004)

Definitions and understandings of sustainability keep on changing. It’s very normal

for such a broad topic to have so many interpretations and understandings. Here is

another interpretation of the term: Environmental sustainability means changing

human activities so they no longer threaten the natural resource base and ecological

systems upon which economic development, human health and social well-being

depend. (Paul Raskin, 1998, p. ix). This time the interpretation is linked directly to the

environment.

As the popularity of
the term grows,
people are getting
more aware about it
and it is actually
becoming a trend. As
the global awareness
about the climate
change rises and as
the consumers are
realizing the
importance of

sustainable
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Figure 2: Screenshot of Siemens Website, Mission Statement Page (Siemens
Mission Statement)

development, the term is becoming a marketing spot. It’s being included in the visions

of major companies and in the plans and marketing strategies of a huge number of

companies ranging from small enterprises to conglomerates. Siemens for example



14

notes a “Sustainable Value” on its mission and vision page on their website (Figure

2).

The Coca-Cola Company on their 2020 vision page state: “Planet: Be a responsible
citizen that makes a difference by helping build and support sustainable

communities.” (Coca-Cola mission, vision, values)

The understanding of sustainability principles and the application of sustainable
practices are not straight forward. The applications range from the simplest act of
individual environmental responsibility to the highest technological application,
hence, the space debris problem. And the application is far from being a short term
topic. Sustainability is a long process; it’s in fact a way of life. It is often the case that
organizations are willing to consider an approach to sustainable development, but
search for immediate benefits that are both visible and provide financial gain. Yet the
true benefits of sustainable development may not be seen in the lifetime of the
majority of professionals although tracking would doubtless identify significant
movement and change over time (Martin, 2005, p. 169). It would have been much
simpler if one could identify a major player in sustainable development, there isn’t.
Everyone is a major player. Many institutions, NGOs and governmental authorities
are playing an important role in promoting sustainability. Individuals do play a major

role using their customer’s power.
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2.3.1. Energy use in buildings.

In global terms, buildings account for

roughly one-sixth of the world’s -
3 g S
freshwater consumption, one quarter of : ® lgposcannonog e 2% Sasings
. . 2 5o 8075 1983185 J 1 Savings
its wood harvest and two-fifths of its E weo | meOCHnaad o N T
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materials and energy flows (Roodman 3 200400
5
- - - . 5 .
and Lenssen, 1995). The USGBC %
. . . 50 y
further reports that buildings in the w5 tew  1ess  de0  fes 200 2005

United States consume more than one- Figure 3: Residential Energy Code Stringency (Measured on a
. . Code-to-Code Basis) (Energy Efficiency Trends in Residential

third of primary energy, two-thirds of  and Commercial Buildings. 2008

electricity, 12% of water and 40% of raw materials. The output from the

aforementioned buildings includes 30% of gaseous emissions and they also generate

136 million tons of construction and waste demolition material. Evidently, building

related activities signiﬁcantly affect the receiving environment both directly and

indirectly. (Estidama, 2008)

Those figures are not easily recognizable by the public. Industrialized countries, large
factories and transportation are held much more responsible regarding the
environmental damage they cause. Consumers rarely realize the load they put on the
environment just to live in a decent house, or in a sophisticated residence. As many of
the study examples have shown, however, some consumers still have biased views
about the relation between environmental protection and quality/ efficiency; and/or
they lack knowledge about environmental problems. (Nishio, 2010) .In addition, very
few realize the fact that the initial cost of the building is less than 2% of its life cycle
cost. It is worth to mention here that: Viewed over a 30-year period, initial building
costs account for approximately just two percent of the total, while operations and
maintenance costs equal six percent, and personnel costs equal 92 percent. Recent
studies have shown that green building measures taken during construction or
renovation can result in significant building operational savings, as well as increases
in employee productivity. Therefore, building related costs are best revealed and
understood when they are analyzed over the life span of a building (Sustainable

Building Technical Manual, 1996). The concept of energy savings in the built
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environment has been in the market for few decades. At that time, the concept was
very much related to the financial savings and to the reduction of waste and
emissions. Results of the work done on energy savings for example is now proven.
Figure 3 shows projected savings from improvements in the leading national (USA)
residential energy efficiency code from 1975 to 2005. The advent of U.S. residential
energy codes was ASHRAE Standard 90-75 in 1975. In 1983, code official
organizations issued the first edition of the Model Energy Code (MEC), renamed the
International Energy Conservation Code (IECC) in 1998. Most states have 7
incorporated some version of the IECC into their residential building energy code
(...)The 2006 IECC allows approximately 14 percent less energy use for code-
regulated end-uses than the original code in 1975.. (Energy Efficiency Trends in
Residential and Commercial Buildings, 2608). Many other authorities have
introduced different ratings for the reduction of energy use in the built environment.

Energy Star in the USA is one of the major rating systems.

One widely known measure of buildings energy performance is the ENERGY STAR
label, introduced by the Environmental Protection Agency (EPA) for commercial
buildings in 1999. Buildings achieving a score of 75 or higher (on a 1-100 scale) are
eligible for the ENERGY STAR label, indicating that they are among the top 25
percent in the country for energy performance. EPA reports that commercial buildings

that have earned the ENERGY STAR label use on average 35 percent less energy

than similar buildings Green

Box 2. Summary: Trends and evairongmental impacts from household
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been as well studied and results of studies of this kind can be found in almost every
country of the developed world Figure 4: Trends and environmental impacts from
household energy and water consumption and waste generation. (OECD, 2002)
published by the OECD framework summarize the trends and environmental impact
of household water consumption and waste generation. One problem of urban
development as described by William Rees and Mathis Wackernagel is directly
related to the high concentration of buildings in cities which creates an unequal
distribution of population in a way that nature cannot cope with. That’s why our
responsibility and awareness are crucial in order to reduce the damage that we are
doing and hopefully soon get back to a lifestyle in harmony with nature; Of course
without any cost to pay in terms of comfort, technology and modern life standards.
Another term is Sustainable Consumption first introduced in the Rio De Janeiro
Conference in 1992. Sustainable consumption (SC) has attracted considerable
attention in recent years as is evidenced. The discussion has developed from the wider
debate on sustainable development (SD), which has been on the international political
agenda since the 1980s. More specifically, household consumption in industrialized
countries has been identified as a key contributing factor to global problems addressed
in the SD debate, such as climate change, depletion of energy resources and

biodiversity loss. (Jessica Pape, 2010)

These concepts are at the core of the sustainable building concept sometimes called
green building. Sustainable building incorporates many technological and behavioral
sciences in an interdisciplinary approach in order to reach a healthy built environment

with the least damage to the natural environment.

2.3.2. Sustainable Development-Sustainable Building

The major sources of pollution in terms of generated waste, emissions, greenhouse
gases, chemicals and other pollutants are thought to be the industrial plants, heavy
machinery and transportation. Remarkably researches have shown that the built
environment and more specifically the household contribute seriously to the
degradation of the environment and to the global warming phenomena that we are

encountering nowadays. For example, The burning of coal and natural gas to supply
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buildings with electricity, coupled with direct burning of natural gas, makes buildings
responsible for the largest share of U.S. carbon dioxide emissions. With the increase
in buildings electricity consumption, that proportion has risen from about one-third of
the total in 1980 to almost 40 percent in 2005 (Energy Efficiency Trends in
Residential and Commercial Buildings, 2008). In Lebanon, numbers published by the
World Bank show that domestic water consumptions constituted in 2005 around 27%
of the total water consumption of the country. It is expected to reach about 31% in
2010 (Figure 5) and that the energy consumption per capita was at 2817 kwh/year
(Annual energy consumption per inhabitant, 2008)

Supply of Water in High and Low Seasons {(Hrs/Day) Anrivel Water Demand by Water Ussge Category
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Source: World Bank

Figure 5: Water demand per sector in Lebanon. (Hawa, 2010)

Lots of researches relate urban sustainable development to the welfare of the
occupants. It is one of the most questionable environmental topics since the ozone
depletion problem. From a financial angle, the same book writes that the major cost of
a building is in fact related to the operation of the building rather than to the initial
construction cost. In other words, the money needed to operate and maintain a
building or to ensure proper indoor environment is much more than that required for
its construction, around 98%. The point here is to reduce this operational cost, hence
improving the life quality inside a building and reducing the operational costs at the
same time. This achievement contributes significantly to the minimization of the
environmental impact. Other issues concerning the human attitude in the built

environment are as important as the technical side of the problem. More specifically,
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household consumption in industrialized countries has been identified as a key
contributing factor to global problems addressed in the sustainable development
debate, such as climate change, depletion of energy resources and biodiversity loss

(Jessica Pape, 2010 .

For the purpose of this paper we will be focusing on one broad branch of sustainable
development, the sustainable building branch. We will be approaching the problem
from a technical point of view and from a consumer behavior point of view in order to
study the position of the Lebanese consumer in terms of awareness, understanding
and involvement in sustainable development and the readiness of the consumer to
invest in sustainable building and what kind of incentives can encourage him to invest
in such a field. The Organization for Economic Cooperation and Development
(OECD) initiative in many European countries “Towards Sustainable Household
Consumption” has identified and summarized the factors that play a role in household
consumption. This model is consistent with the literature. In the framework suggests
solutions to boost sustainable consumption. In it suggests policies that could be
applied by the government. The results of this framework will be used as a reliable

example for our study.

Box 3. Policy tools for household sustainable consumption: some examples

Where externalitiss exist or where the public good quality of environmental goods or services makes it
impossible to use markets to allocate resources effectively. governments have an important role to play in
increasing market effectiveness and providing the framework conditions in which society meets it environmental
protection goals. They can do so using a combination of economic, regulatory and social instruments.

Economic Instruments: e.g. waste fees, taxes on energy and water use, deposit-refund schemes for bever-
age bottles and batteries, removal of water subsidies, subsidies for green enesgy. tradable penmits for municipal
waste, green tax reform, .

Regulatory Instruments: e.g. regulation on environmental tabels and "green” claims. waste management
directives, energy-efficiency standards, extended producer responsibility regulation, statutory poltation emis-
sions targets, water quality standards. product hans...

Social Instruments: e.g. public information and environmental awareness campaigns fon waste, energy,
water, fransport), education, public debate and participatory decision-making processes, support 1o voluntary
citizen initiatives. parinerships with other actors {private sector, NGOS, etc)...

Other Tools: e.g. state of environment assessment and goal setting, development of sustainable consump-
tion indicators, incentives for environmentally superior technological innovation and diffusion, infrastructure
provision. zoning and fand-use planning.

Figure 6: Policy tools for household sustainable consumption. (OECD, 2002)
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Box 4: General policy framework on sustainable consumption

» A price structure for consumer goods and services that internalises environmental costs and benefits;
* A policy and regulatory framework that makes clear the priodities and direction for change;
« The availability of a range of environmentally friendly goods and services;

+ Technology and infrastructure that include environmental quality criteria in the design and running of
transportation networks. housing, waste management, etc; and

+ An egducational, learning and information environment that motivates and enables consumer action.

Figure 7: General policy framework on sustainable consumption (OECD, 2002)

The sustainable building science takes into consideration all the aspects of a building
and assesses the extent to which they preserve the natural resources and ensures a
healthy environment for the occupants. The philosophy behind it is to keep humans

and nature in harmony.

2.3.3. Sustainable Building Rating Systems

Sustainable building rating systems exist around the world under different names but
they all share the core values of a sustainable building concept. Experience in

different countries have proven itself very beneficial as it is decribed in Figure 8:.

Box 1. Good Practice Examples: Standards and Mandatory Labels

Australia and New Zealand: Mandatory energy efficiency rating labels, now recognised -
- by more than 95% of consumers, complement Minimum Energy Performance Standards fora
- comprehensive range of household electrical products.
- Www .energyrating gov.au

Mexico: Energy consumed in Mexico by household appliances fell by more than 50% due
" to standards and labels developed for washing machines, refrigerators, water heaters, lights, .
water  pumps, - boilers, thermal - insulation materials and  other household products.
ww.ises.org/sepconew/Pages/Efficiency Standards MX/document pdf

United States: The US Nutrition Labeling and Education Act requires labelling on all
prepackaged foods in the form of a “nutrition facts panel.” including nutrients assaciated with
diet-related disease. www.fda.gov/ora/inspect ref/igs/nleatxt html

Figure 8: Good Practice Examples: Standards and Mandatory Labels (Promoting Sustainable
Consumption-Good Practices in OECD Countries, 2008)
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The following section will present some of the best known rating organizations and
their rating systems around the world and will describe specific importance of each

system.
e USA - United States Green Building Council (USGBC)

In their Sustainable Building Technical Manual, the USGBC explain that Sustainable
~ development concepts, applied to the design, construction, and operation of buildings,
can enhance both the economic well-being and environmental health of communities
in the United States and around the world. The Union Internationale des
Architects/American Institute of Architects (UIA/AIA) World Congress of Architects
recognized that in its 1993 Declaration of Interdependence, which acknowledges that
buildings and the built environment play a major role in the human impact on the
natural environment and on the quality of life. If sustainable design principles are
incorporated into building projects, benefits can include resource and energy
efficiency, healthy buildings and materials, ecologically and socially sensitive land
use, transportation efficiency, and strengthened local economies and communities.

(Sustainable Building Technical Manual, 1996)

The Leadership in Energy and Environmental Design (LEED) is the rating system
adopted by the USGBC. Figure 9: LEED Credit Categories shows the main categories
in a green building design:

Sustainable Sites, Locations and Credit Catesories

Linkages, Water Efficiency, Energy & ) T
Atmosphere, Awareness & Education,
Materials and Resources, Indoor
Environmental Quality. Each category
is studied in details and credits are
given for various considerations in the
design. A building is rated based on a
hundred points scheme as: LEED
Certified, LEED SILVER, LEED

Figure 9: LEED Credit Categories (USGBC, 2012)
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GOLD or LEED Platinum. Additional information can be found in appendix A.
e New Zealand — The Building Research Association of New Zealand (BRANZ)

The Green Homes Scheme instituted by BRANZ describe their guidelines as follows:
The Sustainable Home Guidelines provide a practical guide for good practice eco-
building with up to date information about energy, water, materials, safety, waste and
_ other eco-building issues to build your dream eco home or to simply make your
existing home a little more sustainable. It will help you save money on energy and
water bills, design a safer and healthier place to live and do your bit for the eco city
vision. These guidelines are not just for building or renovating a house - much of the
information is about simple things you can do in your everyday life to contribute to
sustainability - saving energy or water, making your home safer and healthier or just

more comfortable to live in. (The Sustainable Home Guidelines, 2012)
e UK — The British Building Research Establishment (BRE)

BRE have issued guidelines under the Environmental Assessment Method known as
BREEAM. In their turn they rate sustainable buildings based on many parameters
similar to the ones previously cited. The measures used represent a broad range of
cate'gories and criteria from energy to ecology. They include aspects related to energy
and water use, the internal environment (health and well-being), pollution, transport,

materials, waste, ecology and management processes. (BREEAM, 2012)
e Australia — Green Building Council of Australia (GBCA)

The rating system adopted by the GBCA is called Green Star. And Why would you
choose Green Star?, The GBCA answer on their website (Note the inclusion of the
Corporate Social Responsibility and the Competitive advantage in the answer. Both

concepts are of high significance for this paper. ):

There are many business benefits for choosing Green Star for your next project
including:
Lower operating costs

Higher return on investment
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Greater tenant attraction

Enhanced marketability

Productivity benefits

Reduced liability and risk

A healthier place to live and work

Demonstration of Corporate Social Responsibility
‘Future p_roofed assets

Competitive advantage

Other councils and associations have different rating systems exist. Some are adapted
from existing rating systems and others are issued as originals in different countries.
Here is a list of some of the green building or sustainable building institutions around
the world:

e Haute Qualite Environnementale (HQE) in France. (http://assohqge.org)

o The Green Building Council of Denmark (http://www.dk-gbc.dk/)

e German Sustainable Building Council — GeSBC (http://www.dgnb.de)

e Qatar Green Building Council — QGBC (http://www.qatargbc.org/)

e Abu Dhabi Municipality and Environment Agency issued their “Design
Guidelines for New Residential and Commercial Buildings”, ESTIDAMA,
which means ‘sustainability’ in Arabic.

e A listing of important players on the international level can be found on the
webpage of the United Nations Environment Programme (UNEP):

http://www.unep.or.jp/ietc/sbe/resource_link.asp

In addition to those local schemes, international effort are being done to join hands
and to expand the understanding and methods used in the green building design and

construction. An example of this association of efforts is the World Green Building

Council (WGBC). (http://www.worldgbc.org). The United Nations Environment
Programme is as well trying to gather efforts from around the world to develop the
concept in a more collective form through their sustainable building council (SBC)

(http://www.unep.or.jp/ietc/sbe/)




24

It can be easily noticed from the descriptions above and from extended consultations
and reading about the topic that a Sustainable Building (or Green Building) is much
more than an energy efficient home. In fact they include terms like occupant comfort,
indoor environment quality, minimizing energy consumption, living healthy, reducing
water consumption. The inclusion of a description of a green building in this paper is
impossible due the breadth of the topic. Instead, a list of key terms will be listed
without explicit details. For any further information, the reader can refer to the

authorities, agencies, councils and authors mentioned in this research.

2.4.Sustainable Buildings Illustrated

The green buildier magazine have published in 2008 and updated in 2011 the green
building pyramid. This pyramid shown in Figure 10: The Green Building Pyramid.
describes in an easy way what can be done to make a sustainable building and shows
the increase in cost against the increase of sophistication of the technical side of the
design and the benefits from the whole operation. The pyramid is an excellent tool
that can be used to introduce the green buildings concept to non technical individuals
in a very simple way. Such presentations are extremely important especially that a
typical home owner is not expected to understand complicated engineering tasks and
is not probably willing to pay for an engineering to achieve sustainability at his own
house. Another interesting model for energy efficiency of a green building has been
published in 2010 by Martin Halladay. See Figure 11: Energy Efficiency Pyramid . In
its turn, this pyramid is a very helpful too to inform the non technical users about how
to reduce their energy bills in a very simple way. The final illustration Figure 12:
Tlustration for a green building , is a typical sustainable house where basic issues
have been addressed in a sustainable way. The importance of this illustration is in its
simplicity, so that it can be understood by any person without the need to be aware of
complicated technical issues. It is very important to mention here that these
illustration are guidelines and that every case is specific. The get the best results, a

consultation of an expert is indispensable.



25

. RS «K.@béﬁ%&éu?ﬁa?ncﬁ; E R
= Ry pun B Ju ke pre s = ﬁznﬁﬁmﬁsﬂwnﬁboﬁ&ﬂ&&m/ e sy WEPRB G
R ERREIETE TR LR D R gl A S0 SING LERIG I 000
N, HOR SSRGS v e brag | R ek 04 U aki g A N
//\ ﬁ sk AR A LD N PUBSRYID 30D VS SR U4 1) ARED PG e
m& s © 106 S ARk GopnRpRs m
o
v
b 5
i :
)
owaza.mm:dx 5%25«3 Ad345 ¢
; e A ST U SR B 4
o S SRR SIS RRTR FASRTEA ANy :
,s\\/., “ 3
o
a3 fosn o o _ e Jpiweifd buipjing usalo
sy pousts] Ay Pupeiy seab o e ey g e s N o I
J8pINgUaaJg)
\ ]
/,, 110Z ¥0d Q3ISIA3Y

Figure 10: The Green Building Pyramid. (Power, 2012)
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2.5.Investment in Sustainable Building

In terms of costs of a sustainable house, researches have demonstrated that the initial
cost of a sustainable house is very similar to the cost of a conventional house.
According to “The Cost of Green Revisited” by Davis Langdon, many projects are
achieving LEED Certification within their budgets and within the same cost range as
non-LEED projects. (Langdon, 2007) However, the operational costs are significantly
lower. In addition to the direct financial benefit of green buildings, its value increases
as well, improving the return on long term investment in green buildings. This result
can be confirmed by different parties and in different contexts. For example, the US
Department of Energy wrote that: Using today’s best practices, builders have
demonstrated that it is possible to design and construct new houses that are 30 to 40
percent lower in energy intensity than a typical code house, at little or no additional
cost. Still, such high-performance

How Much Does a LEED Home Cost?

homes hold a very small market

An Example
share. (Energy Efficiency Trends
in Residential and Commercial Comparison Criteria | Code Home | LEED Home Difference
Buildings, 2008). And Greg Kats: il R
unaings, )- And Greg Kats: Sticker Price $300.000 | $308.500
Direct savings of $100 million in MotgagePaynent | SI8 | $1945 | 855 | 43180
annual residential air conditioning Energy Bil $150 $105 45| 4150
costs (A/C needs reduced by 10% Water Bil 0 = S0 | -5
et Cost of Dwnersiip | $2.070 $2.070 40 %0

to 30% as estimated by various
studies). (Greg Kats, 2003).

Figure 13: How much Does a LEED Home Cost? (USGBC, 2012)
Figure 13 is extracted from the

USGBC website and reflects a set of costs vs benefits in a green house.

The British Building Research Establishment in his BREEAM rating system website
publishes the following:
- There is a positive gentrification effect for neighbourhoods with BREEAM
certified buildings in them, around 1.5 to 6 percent, for rents and transactions,

respectively.
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- There are positive premiums for rents and transactions prices for BREEAM
certified buildings. Rents are 21% higher and transactions are 18% higher.
This reflects what happens when BREEAM buildings start to cluster.
(BREEAM, 2012)

Other authors are more conservative and suggest that there is a slight increase in the
cost of a sustainable building. Greg Kats, in his Report to California’s Sustainable

Building Task Force wrote: Sustainable buildings generally incur a “green premium”

| ¥ R SV S i

Figure 14: Range of Green Premium (Kats, 2010 Figure 15: Range of Reduction in Energy Consumption
(Kats, 2010)

above the costs of standard construction. (...) The average premium for these green
buildings is slightly less than 2%, substantially lower than is commonly perceived.
The majority of this cost is due to the increased architectural and engineering (A&E)
design time necessary to integrate sustainable building practices into projects.
Generally, the earlier green building gets incorporated into the design process, the
lower the cost. (Greg Kats, 2003) Kats reaffirms his results in 2010 in his book
“Greening Our Built World, Costs, Benefits, and Strategies”. Based on a study
involving 170 green buildings, he reports that building in the data set reported green
premiums ranging from 0% to 18%, with a median of 1.5%; The large majority
reported premiums between 0% and 4% (Figure 14) and that different approaches to

researching the cost of going green yield similar results.

The same study and for the same sample, he reports energy use reductions ranging
from 10% to more than 100%. (building produce more energy than what they use)

with a median of 34% (Figure 15). 18 building projected to save 50% or more in
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energy can be cost-effectively achieved with today’s technology. For these buildings,
the median green premium is 4%. Water saving were reported between 0% and 80%
at a median of 39%. For the affordable housing case, the average is at 2.4% and the

median was at 2.9% (Kats, 2010)

All of these facts make it certain that the investment in a green home is financially
beneficial. The benefits of a green home are not restricted to the financials. Studies
have showed improvement of both physical and mental health. Comfort level and
productivity are increased. For instance, Studies substantiate that daylighting creates
healthier and more stimulating work environments than artificial lighting systems and
can increase productivity up to 15 percent. (Sustainable Building Technical Manual,
1996). One study performed by the Heschong-Mahone group looked at students in
three cities and found that students in classrooms with the greatest amount of
daylighting performed up to 20% better than those in classrooms that had little
daylight. (Greg Kats, 2003). Choice of low or no volatile organic compounds (VOCs)
helps in reducing the respiratory and allergy problems. Selection of convenient air
handling units reduces the acoustic pollution. Site selection reduces transportation
needs. It is not convenient to go into a lot of details in this document because of the
breadth of the topic. For additional information the reader can refer to any of the

references cited previously.

2.6.Role of the Authorities-Role of the Private Sector

All of the plans, guidelines and rating systems that were mentioned above and despite
their excellent and growing reputation, stayed at the level of guidelines. In fact,
governments do not force the application of any of the abovementioned guidelines.
The decision to implement or not these plans remain the choice of the investor or the
owner and the designers of the buildings. For example, The Abu Dhabi Government

through their ESTIDAMA program mentioned earlier.

In contrast with, for example, the CO2 emissions in cars, the building industry do not
have any obligations towards reducing emissions. Neither has it any obligations

regarding the CFC emissions, the case of many industries. And even when policies
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are applied, there is an issue about its efficacy. Examples from other environmental
cases can be analyzed. Jessica Pape explains in her paper about the Irish case, the
reason behind the limited effectiveness of the sustainable consumption policies: “The
limited effectiveness of many of the sustainable consumption policies and instruments
discussed in this paper can be partly attributed to their top—down, government-led
nature that allows for little active participation by consumers, householders and other
interested parties”. (J essica Pape, 2010) On the contrary, Palmujoki gives an
important role to the authorities. He suggests the power should be kept in the hand of
the government while the private sector should stay at the advocacy side. the oldest
public—private type of environmental governance, in which the environmental
organisations are in advocacy roles, reform environmental management in a more
concrete and sustainable way than the more recently emerging patterns. (Palmujoki,
2006). Both authors end to a conclusion that the private sector and the governments
should be working in a complementary way in order to achieve the best result. This
has been proven through assessment of real scenarios; Palmujoki suggests four

patterns for the governance of the role of NGOs in sustainable development:

In environmental issues, the paper identifies four patterns of wherein the governance
between International Organizations, governments and private actors is constructed:
The first case is the role of an advocacy NGO in which an international organization
and the NGO have a more or less direct relationship reflected in the policy of the
international organization towards governments.

The second is a typical international organization—national government—operational
NGO cooperation pattern, in which the international organization realizes its projects,
partly or entirely, through governments and NGOs or directly through NGOs. Policy
implementation here is more or less in the hands of an operational NGO.

In the third case the NGO or other private actor has been accepted as an integral part
of governance together with states and international organizations.

In the fourth case, the state is also active, or even manipulates the international

organizations and the NGOs. (Palmujoki, 2006, p. 4)

Pape from her side suggests targeting the consumer in a participatory and interactive

rather than governmental approach. It is argued here that participatory and interactive
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approaches to policy have advantages over top—down awareness campaigns based on
an information deficit model, simplistic fiscal measures or command and control
regulatory frameworks because they directly confront all policy actors with
sustainability challenges. These policies need to be complemented with
transdisciplinary research which involves participants from governmental and non-
governmental organizations, business and industry, designers and environmentalists
as well as householders in the development of innovative methodologies, action plans

and programmes for more sustainable consumption. (Jessica Pape, 2010)

2.7.Role and capacity of the individual

The role of the individual in making a change towards sustainability depends on a

matrix of factors, varying from culture to knowledge, financial capabilities, beliefs,

Perceived Consumer Effectiveness

Norm of Social Groops . 4
Atlitude towards

Energy-saving
Electric Appliances

Perceived Costs

Perceived Benefits: Economical Benefis
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Twolvement Perceived Benefits: Life Quality
\ Perceived Benefits: Health & Safety

Ease of Implementation

Choice of
Energy-saving
Eleciric Appliances

Product Availahility

Pereeived Product Quality

Figure 16: Factors Affecting the Consumer's Choice of Energy-Saving Appliances (Nishio, 2010)

understanding, and priorities. Results show that general environmental beliefs do
influence norms on environmental actions and prices, but only norms on price are
correlated with environmental attitudes; both intrinsic and extrinsic environmental
drivers together with social norms and community influence are associated with
environmental attitudes, but cost barriers may have a negative influence. It was also
found that there was a strong association between environmental attitudes and energy
saving behaviours but the latter was not in any way influenced by government
policies or subsidies (David Gadenne, 2011). The degree of knowledge of the topic

among public is itself low even in the industrialized countries and even when it comes
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to educated and high professionals. “amongst the 5.5 million people in the UK who
call themselves professionals there is already a growing realization that they need help
in understanding how to put the principles of sustainability into practice” (Martin,
2005, p. 163). Research in the field of housing and urban sustainability also
encompasses studies of cultural diversity. Inheritance, habits and tradition, along with
different ways of living, provide the social framework in which sustainability should
be analyzed. The universal and commonly accepted standards proposed for improving
sustainability should be grounded in cultural perspectives to ensure a holistic
approach. (Dimensions of Housing and Urban Sustainability, 2004). While the
concept of the long term investment in sustainable building might be easy to explain
to educated people, the whole idea might not be very simple and acceptable for less
educated people. The diagram developed by Nishio (Figure 16: Factors Affecting the
Consumer's Choice of Energy-Saving Appliances (Nishio, 2010)) shows a set of
variables that affect the consumer’s decision to buy or not an energy saving appliance.
Nishio classifies the consumer’s action being either an attitude or a choice (decision).
So we should be looking for factors that would induce a decision to implement
sustainability. However, consumer’s attitude or decision might change with time.
BRANYZ describes the change in the consumers’ attitude in New Zealand towards
their Eco Build Guide. ‘It’s gone from people not being aware, to being aware but not
knowing what to do, to the point where people are now taking action. BRANZ’s Eco
Building Guide was first published 10 years ago. Now it is one of our most requested
and distributed free products.” (BRANZ Group, 2008). The concept is very important
especially that the occupant’s attitude is one of the major determinants of the
sustainability of a construction. So even if the building was initially built green, the
occupant’s attitude is what makes it sustainable. The use of housing entails the
consumption of energy and water as well as the production of waste, all of which can
be reduced depending on the design of housing and its facilities (Winston, 2007).
Consicent with the above literature we can hypothesize that if well informed about the
principles of sustainable buildings, he will be more interested to implement such
design and construction processes. In addition, the individual will be interested in
modifying his attitude in a way that helps to reduce the energy consumption, waste

and the environmental footprint.
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Hypothesis 1: The population is not aware that the built environment is among

the major causes of environmental damage.

Hypothesis 2: Population is not aware about the concept of green building.

(Their knowledge is limited to few aspects of the whole concept).

Hypothesis 3: The population, if well informed is more willing to invest in green

building

2.8.Role of the financial institutions

Just as any other institution, financial institutions are concerned in sustainable
development in terms their own investments but their role is leading in terms of
subsidizing or encouraging investments in the green field. They are particularly
expected to play an important role in helping to induce the sustainable development
due their access to an infinite range of applications through financing. Banks may
confront environmental issues as potential risks or as opportunities to develop new
financial products. Environmental risks found for example in polluting firms (e.g. the
chemical industry) might generate financial liabilities to banks, if they had lent money
to those firms. (Thompson, 1998). Most banks perceive environmental issues not only
as threats, but also as an opportunity to gain financial benefits or to foresee potential
future financial risks that should be avoided. Taking this into account, banks’
environmental strategies could be classified in two general approaches: those aiming
at developing new financial products and those related to environmental management
strategies for improving their environmental performance and reputation. According
to the former approach, banks have designed new financial tools and loans to finance
cleaner technology (Thompson, 1998). Green lending and/or green bonds are other
terms used in the financial institutions to describe the services supporting investment
in green development. Such tools are often called ‘green’ lending, ‘green’ funds,
‘green’ bond and other ‘green’ financial products. The overall purpose of these
strategies is that they support banks not only by gaining benefits or avoiding risks, but

also by playing the role of motivator for firms and other organizations to implement
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environmental and corporate social strategies and to achieve the ultimate goal:

sustainable development. (Banking CSR)

Hypothesis 4: Financial incentives are amongst the most important for the

Lebanese consumer to invest in sustainable buildings.

2.9.Previous research-Sustainable Building in Lebanon

The first executive order that dealt with the local environment was issued in 1925
(Executive Order 144) and declared the sea including the deep sea, the sea side, and
the shore a public property. The second initiative followed in 1970 almost 45 years
later with an executive order to specify the general rules to establish and invest in
touristic enterprises (Executive Order 15598) (Djoundourian, 2007). Despite the early
involvement of Lebanon in environmental issues, these issues are currently being
marginally approached. In fact it was until April 2012 that the ministry of
environment released new executive orders related to the environmental footprint, the
strategic environmental assessment, the greening of the public assets and finally the
environmental assessment of constructions. The ministry launched as well in
December 2011 the communication campaign on saving energy-an initiative funded
by the Italian Ministry of Foreign Affairs — Development Cooperation in the
framework of the project “Climate Change Mitigation — Renewable Energy” (the
communication campaign on saving energy, 2011). Besides, the sustainable buildings
concept which is relatively a new concept has been addressed very faintly by the
government and by the private sector. Most of the actions in the field were restricted
to some small initiatives of small energy business firms. These firms are relying on
the individual initiative and on marketing tools to encourage the consumer to invest in
sustainability. Most of the investment in sustainability is in solar water heaters and in
energy saving light bulbs. The Ministry of Energy and Water has subsidized the
installation of solar heater through long term loans from the central bank and through
participation in a small amount of money (200 000 Lebanese Lira) for every thermal
solar water heater. In addition to that, the ministry has distributed 1 000 000 energy
saving light bulbs. Besides this, no significant action has been done by the

government. In contrast, the Lebanese Green Building Council is in the process of
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preparing a rating system under the name “ARZ”. ARZ is the Arabic name of The
Cedar which is the national tree of Lebanon. However the rating system is not yet
complete. Possibly, the UNDP is the only organization to have complete significant

works in terms of sustainable development. In their 2010 results they report:

UNDP assisted legislators in drafting two laws on energy efficiency and conservation
in Lebanon, and also helped to create the Lebanese Center for Energy Conservation.
Our experts also worked alongside Lebanese officials to establish a specialized

jurisdiction to address and penalize environmental crimes.

[ Major governmental and commercial organizations joined the UNDP-assisted
Energy Audit Program which generated an average annual savings of 45,000 USD per

building (for a total 110 buildings) with an average payback period of 2.67 years.

0 UNDP’s pilot installation of solar water heaters in 1100 households in poor villages
in South Lebanon demonstrated over 30% reduction in household energy costs.
Scaling up to the national level has commenced and is expected to achieve a

significant lowering in the cost of energy.

0 Energy efficiency and renewable energy equipment have been installed in 28 public
buildings and facilities across the country including: 5 hospitals, 3 schools, 17

municipalities, and 3 social centers. ( total of : 28 )

O Photovoltaic (PV) system project has to date installed over 25PV system (of 40

Kilowatts) mostly in public schools to provide schools with energy independence.

As mentioned by the UNDP, draft laws on energy efficiency and conservation are

ready, but no law has been enacted yet.

On the other hand, some academic research has been done on the topic of
environmental protection in the country. Most of them are also individual initiatives
by environmental enthusiasts working on their degrees. Among many, we will be

nothing those who’s results are relevant for the subject of this paper.

Salpie Djoundourian concluded in her paper “Enviromental Movement in Lebanon”

that: The establishment of the many new ENGOs (Environmental Non Govenrmental
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Organization) has sent a clear message to the government that people have
environmental concerns, ranging from availability of clean water to proper
management of residential and medical waste to protection of the green areas, and that
one of the responsibilities of the ministry would be to help resolve the many issues
that they had. (Djoundourian, 2007). This result is of high significance for the purpose
of this study as it proves that the Lebanese population is environmentally responsible
and it’s even initiating environmental actions leading the government in many
aspects. In fact, one of the latest achievement of the Lebanese citizens at this level
was at the Sixth International Conference on Environmental Science and Technology
in Texas reaping the first prize through its representative Dr. in Environmental
Engineering Mervat el-Hoz for her research project titled Site Evaluation for Olive
Mills Waste Composting Facility (Naharnet, 2012). This involvement of the Lebanese

people in the environmental responsivility will be reflected in this research.

Dr Abbas El-Zein studied the willingness to participate in an environmental
intervention in the neighborhood of Beirut. The correlations between different
variables are shown in Error! Not a valid bookmark self-reference.. In this study,
respiratory health patients, males, the less educated, and tenants have been found to be
more likely to express a stronger willingness to participate than others. No association
has been found between willingness-to-participate, on the one hand, and age, access
to a private health insurance, or crowding. Nor does the belief in the effectiveness of
local action appear to be a predictor of participation intentions. (Abbas EL-Zein,

2006)



Table 1: Correlations Between Different Variables

Education
Sex {elementary Working status. Private health House ownership Respiratory Belief in
{male or less vs. more (ine s tng iny e Crowding {owned disease  local action
v. female)  Age than elementary) s, nondncome-generating)  (yes vs. no) index vs. rented) {yes vs, noj {yes vs. no)
Sex (male vs. fernale) 10 —0.008 0492 0.66¢ 0,148 $.012 0.044 -2 -0.200
0000y (0.935) 0.340) {0.000) {0137 {0.903) (0.650) {0.816) 0.036)
Age 1000 -0.428 0.347 —0.247 —.096 0.035 ~1127 0.134
{0.0003 (0.000) (0.125) {6.009) {0.349} 0.719) {0.188) (0.164)

Fducation 1.000 0.182 0.145 -138 0.016 —(HLO88 -0.212
{elementary 0.000) (0087 8,150} {1503 {8723 (3,361 {0.026)
or less v, more
than elementary)

Working starus 1,000 4198 9,073 4048 —0.095 EUNCE!
{incomegeneratng £0.600) 0167 {0148} (0.622) {(.322) {0.132}
versus notHincome-generating)

Private health insurance 1000 114 8427 .01 —0.026
{yes vs. no) 0006 {32353 (0.779; {0.909) 0.789)

Crowding index 1.500 0017 6.171 —0.026

. {0.0003 {0.856; 00743 {0.785}

House ownership 1.004 120 0.058
{owned vs. rented) (0.060} ©.212; (0.406)

Respirawory discase 1.080 0.132
{yes 5. no) D000 M.176)

Belief in local acton 1.0090
{yes ss. no} (000

Nate Pior a two-miled signifivance st s shown in parembeses p<B.05 is shown in bobd wpe.

One interesting factor is the correlation that he found bétween the willingness and the
respiratory health problem. This direct relationship between the individual’s health
and his willingness to take an environmentally responsible action has not been
considered sufficiently in the literature that was reviewed for the purpose of this
paper. However the factor is quiet interesting and will be included in our study along

with any allergy problems which we believe do affect the attitude of the individual.

2.10. Conclusion

The problematique of climate change is now possibly the hottest research topic
around the world. Sustainability science is now present in almost every aspect of
human life. It is getting so popular to the point where it is becoming a cliché. Yet, it
remains important! In fact we have damaged the environment enough to start seeing
abnormal climatic conditions. Everyone should bear his responsibility to dampen the
change, and this does not have to be at all at the expense of quality or comfort. An
excellent example of application of environmentally friendly development is
Sustainable Building or Green Building which in fact improve the health and increase
economic benefits for mankind. Such a building is capable of minimizing harm to the
environment and natural resources and at the same time providing a healthier built
environment. The implementation of the concept is affected by many factors
including but not restricted to: site considerations, economic situation, governance,

beliefs, awareness, education, availability of information, willingness of the
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individuals. The problem is global and Lebanon makes part of the nations concerned
with the change. The country’s green image is being weakened due to irresponsible
urban development and due to the unstable political and difficult social conditions.
The purpose of the study is to assess the individual’s position regarding the

sustainable buildings.

The results will validate the hypothesis related to the lack of awareness and to show to
which extent it might affect the decision of the Lebanese population. It will idéntify
the incentives that might affect the consumer’s decision and will open the way for
future market options including the integration of the sustainability into the real estate
sector in Lebanon using the power of financial institutions, which in their turn will be

beneficiaries.
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Chapter 3

3. PROCEDURES AND METHODOLOGY

3.1. Introduction

Previous researches have proven many determinants of the attitude of an individual
towards environmental issues. These determinants include the recognition of the
problem, the awareness concerning the related damages, the beliefs of the individual,
health factors, social factors, financial constraints and benefits, the available
information, the availability of solution and many other factors. The purpose of this
study is to analyze the current situation of the Lebanese consumer’s position when it
comes to implementing a green or sustainable design to his own house. It will
reconfirm the fact that the Lebanese consumer has a good awareness and a concern
about environmental issues. However, he/she do not have correct figures about the
position of buildings in the global environmental harm and they are not aware about
the green buildings. On the other hand, the study will prove that if good information is
available, the consumer is more willing to invest in his house to make it green
especially if he has financial incentives from the financier. Understanding this
position will open the door to future research in terms of how to target the needs of

the Lebanese consumer in order to encourage him to implement sustainability.

As it has been mentioned previously, half of the respondents will be given
information about green buildings in an attempt to measure the impact of information
on the decision of the individual. For the purpose of this paper, and given the fact that
there isn’t any model/rating system or regulation regarding the green buildings in

Lebanon, we have used models from other international institution.

The survey has been tested thouroughly on many levels to make sure that it represents

the population and that it reflected their opinion without any bias or leading questions.

The final form of the survey was electronic and administered online while more than

60 000 electronic invitations have been sent through social media and emails.
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3.2. Hypothesis

Consistent with the literature when data is available about Lebanon and by analogy
with other researches around the world when data is not available, the hypothesis of

this study are taken as follows:

Hypothesis 1: The population is not aware that the built environment is among the

major causes of environmental damage.

Hypothesis 2: Population is not aware about the concept of green building. (Their

knowledge is limited to few aspects of the whole concept).

In analogy to what is going on around the world, the concept is new and people are
not very aware of it. And even if they were aware, they are still not sure about what to
do. Specificly in Lebanon it has not been seriously presented to the public by any

Lebanese governmental or non governmental organization

Hypothesis 3: The population, if well informed is more willing to invest in green

building.

Hypothesis 4: Financial incentives are amongst the most important for the Lebanese

consumer to invest in sustainable buildings.

In analogy with the New Zealand s experience. More knowledge about the topic lead
the population to be more keen to implement sustainability and to look for resources

and support in this direction.
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3.3. Selected Variables.

The following table represents the design of the questionnaire and the measured

variables.

Table 2: Table of Selected Variables

Part One: Demographics

Question subject Answer Type
1- Nationality Choose one
2- Gender Choose one
3- Educational Level Choose one
4- Marital Status Choose one
5- House Ownership Choose one
6- Income (Monthly) Choose one
7- Age Choose one
8- Occupation Choose one
9- Work Industry Choose one
10- Place of Living — Place of Birth Choose one

Part Two: Testing hypothesis1 - The population is not aware that the built environment
is among the major causes of environmental damage.

Question subject [ Answer Type

11- Testing the general concern of the Lebanese population about global environmental
issues. If they believe or not in the danger related to the following topics:

Climate Change 5 points likert scale matrix
Fresh Water Shortage
Depletion of Resources
Deforestation

Indoor Environment
Global Warming

Rise of the Sea Level

Testing the knowledge of the population regarding effect of the buildings on the environment.

12- Self Assessment in terms of 5 points likert scale
knowledge about green buildings

13- Global share of buildings in Emissions | Choose the correct answer
of Green House Gases (GHG) and
Ozone Depleting Gases (ODG)

14- Energy Consumption in Lebanon Choose the correct answer

15- Water Consumption in Lebanon Choose the correct answer

Part Three: Testing hypothesis2 - Population is not aware about the concept of green

building. (Their knowledge is limited to few aspects of the whole concept).

Question subject Answer Type

Testing the knowledge of the population regarding green buildings.




42

16- Energy and Water savings in a green
buildings

Choose the correct answer

17- Increase of human productivity in a
green building

Choose the correct answer

18- Cost breakdown of a building

Choose the correct answer

19- Additional cost for a green house

Choose the correct answer

20- Open Ended question

Write what you think should be
consideredin green building design

21- Random selection of the series

Choose randomly one of two buttons

1 PartFour:Testing Hypotesis 3= The population; if well informed is more willing to

invest in green building.

Question subject Answer Type
22- Presenting information about green RANDOMLY FOR 50% OF
buildings randomly to 50% of the RESPONDANTS.

respondents.

Figure 11: Energy Efficiency Pyramid
Figure 12: Ilustration for a green
building

23- Measuring the interest of the
respondents to make their house a
green building.

7 point likert scale

Part Five: Testing Hypothesis 4 - Financial incentives are amongst the most important
for the Lebanese consumer to invest in sustainable buildings

Question subject

Answer Type

24- Ranking of influencing factors:
The opinion of someone who did it
Sustainable buildings are required by law
The availability of a specialist to tell me what i
should do
A bank loan to cover the cost of the project
If i can include the cost in my housing loan
The trend in the country
My own knowledge of the benefits of such an
investment

Rank from 1 for the most important to 7 for
the least important

25- Ranking of reasons to invest in green
building:
For health reasons
For environmental reasons
For financial reasons (money saving)

Rank from 1 for the most important to 3 for
the least important

26- Contact Details

OPTIONAL
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3.4. Methodology

3.4.1. Test the above hypothesis

Due to the lack of available data, raw data was be collected using the survey
technique. The survey was online using one of the best known online surveys
_providers, www.questinpro.com. The website provides a very helpful set of functions
and a good design. For further analysis, the results will be exported to the statistical
package SPSS. An arbitrary representative sample was surveyed. To make sure that
the sample was as randomized as possible, and to reach individuals from every
geographical area every social, professional, and other backgrounds in Lebanon,
invitations were sent to more than 60 000 respondants via emails in addition to
invitations on social media (facebook). Questions will reflect the variables mentioned
in the previous table. The respondants will be split randomly into two series. All
questions in the two series are identical. The difference is that one of the two series
will provide some information about green buildings after question 23. Then everyone

will be asked about his interest to invest in green buildings.

Part one, Demographics, will be a descriptive part and will describe the respondants

profiles in to validate the sample.

In part two: Testing hypothesisl, the respondants will give their opiniong regarding
six of the most important climate and environmental problems on a 5 point likert
scale. Then they will choose what they think is the correct answer in questions related
to the environmental footprint of buildings in general. Results will be analysed in

terms of frequencies of correct answers.

In part three, testing hypothesis 2, the respondants will be asked to select what they
think is the right answer for questions about the green buildings. Results will be
analysed in terms of frequencies of correct answers. Then they will be asked to write

in an open ended box what they think should be considered in a green building.

Part four, testing hypothesis three, The respondants will be divided in two groups.
Only the first half will be shown two illustrations, Figure 11: Energy Efficiency
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Pyramid and Figure 12: Illustration for a green building . Then all respondants will be
asked about how interested they are to invest in making their house sustainable. The
answer is on a 7 point likert scale. At a first stage, the analysis of the data will be in a
descriptive. In fact, in part two and part three, with the exception of question 13, I
analysed the tendency of the respondants towards or away from the correct answer in
order to understand the understanding of the population for the subject of this
research. The descriptive analysis was used as well in part five to describe the
tendency of the population and understand what would be the best incentive for them
to invest in green building. The second phase of the analysis was correlational in
order to understand the relationship between different variables. And the final analysis
was experimental to assess the importance of the information factor on the sample.
For this comparison, a t-test will be done for the experiment to show the difference in
responses. The results of this part was then analysed from a marketing point of view

in order to initiate a plan for the Lebanese maket.

3.5.Pilot Test

The first draft of the questionnaire can be found in appendix B and appendix C. The
pilot test has been administered on paper for 30 persons and studied thouroughly. The
results of the questionnaire couldn’t be analysed in a proper way. In fact the structure
of the questionnaire was leading to the correct answers, especially in testing the
knowledge of the participants. The answers were shown in the question itself so the
respondants had a tendency to accept the numbers rather than evaluating them. The
structure was rectified and instead of using a 5 point likert scale questions in part two,
a “choose the correct answer” structure was used with symetric answers in order to
avoid any induction of the answer. The given options were general percentages, of

which, one is close to the true answer.

Another problem with the pilot test was that the information given for the
experimental part of the study, (questionnaire series B, Part Five) was presented in a
full page document, and the respondants were not all ready to read the whole page. So
the information was reduced to the minimum in the second pilot questionnaire. Few

lines in bullet point structure insead of a full page.



45

The second pilot questionnaire was designed in an electronic version using an online
tool and tested with 52 respondants. In general there were no serious problems. Some
final arrangements were made and the questionnaire was ready to be published. The
most important remarks on this questionnaire were about the concentration in the
sense that the presentation of the survey was condensed. This was changed in the final
survey. And the last important issue was about how to present information about
green buildings. Finally, the information part was changed from a bullet point
information presentation to a graphic presentation. This was done to include much
more information in a simple way. The second pilot of the questionnaire is in

appendix C.

The final questionnaire was designed taking into consideration all of the problems

encountered in the three tests. Even though, three final modifications were made:

1- The open ended question about green buildings was asked to all respondents to
make sure that the only variable between the two series was the information
question. ( question 23 in the variables table)

2- The last modification was made during the collection of the responses to
minimize the dropouts. In fact the questionnaire was presented in three pages.
The respondant had to press a continue button twice and the drop out analysis
provided by the online engine showed that about 70% of the drop outs were at
the page break. to resolve it, only one page break was left, just before question
23 (the informative question) and a “You are almost done, Thank you for your
patience” message was induced. The results of this trick were positive as it
almost eliminated the drops before question 23.

3. The scale of question 24 was changed from 5 to seven. In fact, more then 85%
responses were at the positive side, hense on 2 points. Therefore was the need

to spread the scale to 7 points to get a better feedback.

The final questionnaire can be found in appendix D.
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3.6. Instrumentation

3.6.1. Administration / Statistical Package / Framework.

In the spirit of the green attitude, the questionnaire was designed using an online
survey website. This decision was beneficial at many level, including the ability to
reach geographically a very large portion of the Lebanese territory. As the question
concerns the whole Lebanese population and as there is a significant cultural
difference between different areas in Lebanon, it was important to reach respndants
from every area. The other reason for this choice was the ease data handling. This
method have saved a lot of time for data entry and eliminated the data entry errors.
The results from this website/tool were analysed at two levels. The first was using the

same online tool, www.questionpro.com which has very nice basic statistical features.

The second tool was the well known SPSS professional software. The questionnaire
link was sent via bulk email providers to more than 60 000 email addresses in
Lebanon. The survey link was accessed by more than 1400 persons of which 467
people started the survey and 316 people completed it. Such a volume couldn’t have
been achieved using the paper administered method. The green success of such a
choice is in saving not less than 1500 A4 papers, equivalent to eight kilograms. And
the value of this choice is in proving that sometimes, the green option is even better

than the traditional option.

The analysis of the data was in its greatest part a descriptive analysis in which the
respndants were tested in terms of correct answers and frequencies of correct answers.
Cross tabulation and correlations between different variables were identified in order
to understand the population and to deduct the results show in the findings chapter
However, hypothesis three was studied in an experimental way using a t-test to show
the difference in the responses two groups, one of which was (controlled) given
information and another was left with its own knowledge and the last part was

analysed in terms of frequencies and assessed in the wake of the previous findings.



3.7.Conclusion

The methodology of this research was chosen to make the best benefits of the
available technologies to expand the reach and to make the sample as representative
as possible to maximize the margin of confidence of the research. The pilot test was
very important, in fact essential corrections were done for the first draft and the
second draft to reach the final format. The statistical analysis was descriptive at one
level and experimental at another level. The use of the online tool

www.questionpro.com and of the SPSS professional software was an excellent

combination to draw the best result from the two in a synergic formula.
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Chapter 4
4. FINDINGS

4.1.1. Introduction

The collected data has been analysed in different dimensions in order to depict as
many useful information as possible about the attitude of the Lebanese population
with regards to the green buildings. In general, the demographic properties of the
sample were pretty diverse which increases the representativeness of the sample. The
majority of the respondants were university graduates with a bachelor’s or a master’s
degree. And between 18 and 34 years old. About 50% of the respondants did not have
a house at the moment they filled the survey which gives a special importance to the
study as it reflects the point of view of those who do not have an apartment and the
point of view of those who have one. As for the remaining parts of the survey, the
results were very close to the expected results. In terms of knowledge, the population
was not very well informed about green buildings even though the affinity towards
environmental issues was very high. The experimental part proved that the population
would be more interested to invest in green buildings if they were well informed. In
this chapter and finally the financial incentives were proven to be amongst the top

incentives for the Lebanese individuals to invest in making their house a green house.

Detailed analysis of the results will describe and analyse thoroughly the data set and
extract useful results. Descriptive statistics including correlational and experimental
analysis were used at different stages of the analysis depending on the type of

variables assessed and the structure and flow of the survey.

The survey was Survey Report : Sustainable Buildings-Lebanon

accessed by 1409

persons. 464 persons

S e SO A

316 completed all the

Viewey  Siwdss  Gompished | Completon Rate Cirop Tl (AReY Slating)
1409 464 314 ! 67.67% 150

Figure 17: Survey Report
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question of the survey. With a an average time of completion of 14 minutes ( Figure

17: Survey Report).

The drop outs were mostly at the first page break. When this page break was
removed, the drop outs shifted to the second page break that could not be removed
due to the experimental section of the survey. In Figure 18: Drop Out Analysis,46%

drop outs were at question 11 (code Q10 in the program) when this question was just

before the page
. . Drop-Out Analysis ?
break. When this  Drop y '
p a g e br e ak was ! Last Completed Question Count | Base®: | Comulative s
! 19, {07} Which of the following categories hest descrives the industry yo .. 3 2% 2%
: 4 11,1010} Place of Living 69 45% 48%
deleted’ the ma] Orlty 21,1020 Please enter keywords of phra%s}lyatﬂyou think they arg co}n"s’i»de 3 2% . 50%
f th d t 1221328} Fleasa choose randomly one of the two bullons o continue. You a .. 72 43% 89%
Y € rop outs were - 23. {328} The following pictures describe briefiy the properties of s gree . 2 1% 100%
. . Tota! 148 100% 100%
shifted to question 22
(code Q28 in the Figure 18: Drop Out Analysis

program). So in total,
the drop outs at page breaks were 94%. Which proves a friendly design of the survey.
In fact only 5% dropped it out at a point other than the page breaks.



4.1.2. Survey Results
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Part Five

What will make you decide to invest in making your house a sustainable house? please order the following

subjects from 1 for the most important to 7 for the least important.

M-rage Rank 1 2 3 s s H 5 ) 7
e e — : LA
Sustahave bukding | gapin T
The avaiiatity 320
e o L i s 0 e
i can cide 4 38
$.7g:
' i
Data Table
The opinion of 20me0 .. ) 28 ses% 4 14.70% | teos%
e o e e e T i ey
The avaiaciy of . . « 1838% 21 17.25% 256%
i < B e Rt
2 nzh &7 T16m%. 543%
s 2Be% 12 a7 50.16%
13 s2e1% 43 7.35% Tretw

Why would you invest in making yduf house a sustzinable house? pleass rank the"fallowing subjects from 1 for the
most important to 3 for the {east important, -

Aversge Rank

For heatth reesons

‘For environmenatal re

For fiEaccia: reasos ..

Bata Yakde
For heshh reasons 1421 47 3% 1 3E46% 24 17 2%%
"""""" o Tt i Cml s2a8%; S 252¢%
& &5 22.04% we £7.51%

4.1.3. Discussions:

Table of Analysis Approach

The questionnaire was analyzed using many statistical methods depending on the type
of question and depending on the required output. Descriptive statistics, frequencies
analysis and cross tabulation were the most significant in addition to the open ended
text “word cloud” and comparison of means test (t-test). Table 3: Table of Statistical

Test, summarizes all of the questions and the tools used to analyze the results.

Table 3: Table of Statistical Tests

Part One: Demographics

Question subject Approach

1- Nationality Descriptive statistics — Frequencies analysis
2- Gender Descriptive statistics — Frequencies analysis
3- Educational Level Descriptive statistics — Frequencies analysis
4- Marital Status Descriptive statistics — Frequencies analysis
5- House Ownership Descriptive statistics — Frequencies analysis
6- Income (Monthly) Descriptive statistics — Frequencies analysis
7- Age Descriptive statistics — Frequencies analysis




59

8- Occupation

Descriptive statistics — Frequencies analysis

9- Work Industry

Descriptive statistics — Frequencies analysis

10- Place of Living — Place of Birth

Descriptive statistics — Frequencies analysis

Part Two: Testing hypothesis1 - The population is not aware that the built environment

is among the major causes of environmental damage.

Question subject

Approach

11- Testing the general concern of the Lebanese population about global environmental
issues. If they believe or not in the danger related to the following topics:

Climate Change

Fresh Water Shortage
Depletion of Resources
Deforestation

Indoor Environment
Global Warming

Rise of the Sea Level

Descriptive statistics — Frequencies analysis

Testing the knowledge of the population regarding effect of the buildings on the environment.

12- Self Assessment in terms of
knowledge about green buildings

Descriptive statistics — Frequencies analysis

13- Global share of buildings in Emissions
of Green House Gases (GHG) and
Ozone Depleting Gases (ODG)

Descriptive statistics — Frequencies analysis

14- Energy Consumption in Lebanon

Descriptive statistics — Frequencies analysis

15- Water Consumption in Lebanon

Descriptive statistics — Frequencies analysis

Part Three: Testing hypothesis2 - Population is not aware about the concept of green

building. (Their knowledge is limited to few aspects of the whole concept).

Question subject

Approach

Testing the knowledge of the population regarding green buildings.

16- Energy and Water savings in a green
buildings

Descriptive statistics — Frequencies analysis

17- Increase of human productivity in a
green building

Descriptive statistics — Frequencies analysis

18- Cost breakdown of a building

Descriptive statistics — Frequencies analysis

19- Additional cost for a green house

Descriptive statistics — Frequencies analysis

20- Open Ended question

Descriptive statistics — Frequencies analysis

21- Random selection of the series

Not Applicable

Part Four: Testing Hypotesis 3 - The population, if well informed is more willing to

invest in green building.

Question subject

Approach

22- Presenting information about green
buildings randomly to 50% of the
respondents.

Not Applicable

23- Measuring the interest of the
respondents to make their house a
green building.

Comparison of means, t-Test

Part Five: Testing Hypothesis 4 - Financial incentives are amongst the most important




60

for the Lebanese consumer to invest in sustainable buildings

Question subject Approach
24- Ranking of influencing factors: Rank from 1 for the most important to 7 for
The opinion of someone who did it the least important

Sustainable buildings are required by law

The availability of a specialist to tell me what i
should do

A bank loan to cover the cost of the project

If i can include the cost in my housing loan
--|-The trend in the country

My own knowledge of the benefits of such an
investment

25- Ranking of reasons to invest in green | Rank from 1 for the most important to 3 for
building: the least important
For health reasons
For environmental reasons
For financial reasons (money saving)

26- Contact Details Not Applicable

Part One

The demographic distribution of the sample very well diversified. All of the questions
and each category had a significant proportion of respondents which validates the
represent ability of the sample. In fact, few options were not selected by a significant

number of respondents.

Age: Respondents’ age ranged between 18 and 54 years. This is due to the mailing list
which, as per the provider includes adults. Older individuals probably didn’t access

the questionnaire due to limited online activity.

Marital Status: Divorced, Widowed and prefer not to answer were not practically

present and this is pure coincidence/random choice.

Occupation: Non employed represent a small fraction. Again this reflects the situation

of the Lebanese population between 18 and 54 years old.

Place of living: the greatest concentration was in Beirut and Mount Lebanon. This

reflects the current concentration in Lebanon.
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Place of birth: Although the sample is generally acceptable, it was not equally
distributed as we would have wished. Reasons might include limited access to internet

in remote areas of the country.

Part Two and Part Three

In the first questions the respondents were given 7 topics and were asked to answer on
a 5-point likert scale whether they believe or not that these topics present a real threat
Vt‘c-)- humanwell being. That grand méj ority of the respondents tended to believe\that the
7 points were a real threat. (See results on pages 48 and 49). Remarkably, the term
that was the least believed to affect the well being of human life was the indoor
environment, followed by the rise of the sea level then the global warming. Fresh
water shortage was believed to be the factor the affects human life the most. In
general, the answers to this matrix have a mean very close to “one” which reflects a
strong tendency of the Lebanese citizens to believe in major global environmental
problems. Even though this question was not intended to give any result directly
related to green buildings, the fact that indoor environment was considered the least
important gives a strong clue to how far is the Lebanese population from
understanding green buildings. In the following question, the respondents had to
choose the correct answer. Actually, as the answers of the questions are not common
knowledge, the respondents were not expected to find the correct answer. In fact the
test was to see how close the Lebanese to the correct figures are. It was an exercise to
try to depict whether they were close of far from knowing the real figures. As a result
we could figure out what the Lebanese think about each question and to assess to
which extent they believe that the built environment has an impact on the
environment. Only 36%, 17%, 11% 29% of the respondents had the correct figures for
variables 13, 14, 15 and 16 respectively. The most acceptable answer for all four
questions is 35%. 35% of the respondents rate their knowledge about green buildings
as “AVERAGE”, 27% rate it as “GOOD” and less than 5% rate it as “EXCELLENT”.
However, the bar charts show that the answers were most of the time normally
distributed, slightly skewed off the center. The only question that had some clear
"Mode" was the question about the increase in productivity and the question about the

share of buildings in the emissions. And it’s only here that the mode is at the correct
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answer. For all of the remaining questions, the normal distribution whether it was
centered or skewed away from the right answer suggests that the population has
biased information about the topic, and most of their answers were randomly selected
with a tendency towards the middle answer. In addition, the open ended text about
what should be considered in green buildings show clearly that the understanding of
green buildings is mostly relating it to energy, water, consumption, recycling and
materials. Very few answers included other points important to sustainable buildings
such as: Indoor Air Quality; Health; Site Selection; Indigenous and selective
Plantation; Natural Lighting; Passive Solar Design; Natural Cooling... These terms,
as they are, would not be expected to be known by the population, that’s why a
thorough consultation of the open ended data was done to try to depict any concepts
that would be related to green buildings even if they were not stated using the correct
technical terms. As for the financial side, only 3% estimate the green premium to be
between 2% and 5%. And only 2% estimate the construction cost to be between 2%
and 5% of the life cycle cost of a building. What does this mean? It means that the
Lebanese think that building a sustainable house costs a lot! The mode was at 20% to

50% and the mean was beyond that!

In a frequencies analysis and cross tabulation of the answers, males believe
themselves to be more aware about green buildings than females. However, if we look
at Table 5: Frequencies of correct answers in part 2 and part 3 vs. gender, there isn’t
evidence that neither gender is more aware about any of the topics mentioned in part 2

and part 3.

How do you rate your knowledge about green buildings
Green buildings are equally referred to as Sustainable

Buildings * Gender

Gender Mean N Std. Deviation

Male 3.02 219 1.109
Female 2.69 163 1.114
Total 2.88 382 1.122

Table 4: Comparison of means of Q12 based on gender
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Part 2 Part 3

Q13 Qu4 Ql15 Q16 Q17 | QI8 | Q19

Gender Male 54 33 21 59 97 4 7
24.5% | 15.0% | 9.5% 28.0% |44.1% | 1.8% |3.2%

Female 22 31 22 47 50 4 S
13.3% | 18.7% | 13.3% | 29.7% | 30.1% | 2.4% | 3.0%

Total 76 64 43 105 147 8 12

197% | 16.6% | 11.1% | 28.8% |38.1% | 2.1% | 3.1

Table 5: Frequencies of correct answers in part 2 and part 3 vs. gender

On the other hand, the educational level seems to be a serious factor in terms of

knowledge about buildings in general and green buildings specifically. Table 6:

Comparison of means of Q12 based on educational level shows that respondents with

higher educational level believe more that they know about green buildings and Table

7: Frequencies of correct answers in part 2 and part 3 vs. educational level proves that

the higher the educational level, the more correct answers the respondents have.

How do you rate your knowledge about green buildings Green

buildings are equally referred to as Sustainable Buildings *

Educational Level

Educational Level Mean N Std. Deviation
Elementary School 2.00 1

Secondary School 2.44 9 1.333
Bachelor 2.84 201 1.165
Master 2.95 151 1.057
Doctor 3.00 20 1.076
Total 2.88 382 1.122

Table 6: Comparison of means of Q12 based on educational level
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Part 2 Part 3
Q13 | Q4 | Qi15 Q16 | Q17 | Q18 | QI9
Educational |Elementary 1 1 1 1 1 0 0
Level School 100.0% | 100.0% | 100.0% | 100.0% [100.0%| .0% | .0%
Secondary 3 3 1 2 2 0 0
School 33.3% | 33.3% | 11.1% | 222% |222% | 0% | .0%

Bachelor 75 32 18 55 76 4 8
36.8% | 15.7% | 8.8% | 286% |373% | 2.0% |3.9%

Master 51 22 20 41 60 3 4

33.6% | 145% | 132% | 28.5% | 39.5% | 2.0% | 2.6%

Doctor 8 6 3 6 8 1 0

40.0% | 30.0% | 15.0% 31.6% | 40.0% | 5.0% | .0%

Total 138 64 43 105 147 8 12

358% | 16.6% | 11.1% | 28.8% | 38.1% | 2.1% | 3.1%

Table 7: Frequencies of correct answers in part 2 and part 3 vs. educational level

The next and maybe the most important analysis is about finding out if those who
think that they know about green buildings really know. In fact if we look at Table 8:
Frequencies of correct answers in part 2 and part 3 vs. Q12 we can clearly see that if
someone believes that he knows about green buildings does not mean that this
respondent knows indeed. The table shows that for the best case, 42% of those who
rate their knowledge as excellent had the right answer for a question. If we look at this
table in parallel with the results of the open ended question world cloud in the results
shown previously, we can conclude that the Lebanese population is not well aware
about the concept of green buildings. And in fact they are not aware about the damage
that can be caused by the buildings in general. Even though when it comes to
Lebanon, the answers were exaggerated. Probably this is due to the general thinking
in Lebanon that the industrial sector is weak, and not because the buildings are

thought to be very harmful to the environment.



Part 2 Part 3
Q13 Q14 Ql5 Q16 Q17 | QI8 | QI9
How do you |Poor 19 11 3 14 17 3 3
rate your 31.7% | 18.3% 5.0% 23.3% | 28.3% | 5.0% | 5.0%
knowledge
Below Average 26 13 13 19 27 1 1
about green
buildings 38.8% | 19.4% 19.4% 28.8% |40.3% | 1.5% | 1.5%
Green Average 54 20 15 40 46 . 1. 4
buildings are 40.3% | 14.9% 11.2% 33.1% | 343% | .7% | 3.0%
equally Good 34 18 10 26 47 3 3
referred to as
. 33.3% | 17.6% 9.8% 26.8% | 46.1% | 2.9% | 2.9%
Sustainable
Buildings Excellent 5 2 2 6 8 0 0
26.3% | 10.5% 10.5% 33.3% | 42.1% | .0% .0%
Total 138 64 43 105 145 8 11
36.1% | 16.8% 11.3% 29.0% |[38.0% | 2.1% | 2.9%

Table 8: Frequencies of correct answers in part 2 and part 3 vs. Q12

How do you rate your knowledge about green buildings Green

buildings are equally referred to as Sustainable Buildings * What is

the range of your monthly Income

What is the range of

your monthly Income Mean N Std. Deviation
Below 500 USD 2.68 53 1.221
501 to 1500 USD 2.73 124 1.129
1501 to 2500 USD 2.90 88 1.040}
Above 2501 USD 311 117 1.097
Total 2.88 382 1.122

Table 9: Comparison of means of Q12 based on income

The consultation of the results of Table 9: Comparison of means of Q12 based on
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income and Table 10: Frequencies of correct answers in part 2 and part 3 vs. income

show that the income is not really a determinant of knowledge about green buildings

as it can be seen in Table 10: Frequencies of correct answers in part 2 and part 3 vs.

income.
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Part 2 Part 3

Qi3 Q14 Q15 Q16 Q17 | Q18 | Q19

Monthly Below $500 20 8 6 22 17 2 3
income 37.7% | 151% | 11.3% 41.5% |32.1% | 3.8% | 5.7%
$501-$1500 50 22 9 31 41 3 4

40.3% | 17.7% 7.3% 26.1% |33.1% | 2.4% | 3.2%

$1501-$2500 | 29 12 12. 23 31 1. 2

32.6% | 13.5% | 13.5% 28.0% |34.8% | 1.1% | 2.2%

Above $2501 39 22 16 29 58 2 3

32.5% | 183% | 13.3% 26.1% |[483% | 1.7% | 2.5%

Total 138 64 43 105 147 8 12

35.8% | 16.6% | 11.1% 28.8% |[38.1% | 2.1% | 3.1%

Table 10: Frequencies of correct answers in part 2 and part 3 vs. income

A complete analysis of the data in a an approach similar to what has been done in
table 8 and table 9, show that there is no significant relationship between having the
correct answers from one side and any of the other independent variables from the

other side.

Part Four

Even though the knowledge about green buildings has been shown in part three to be
weak, the sample shows that there is a tendency to invest in green buildings with a
mean of 2.1, which is at the “interested” answer. This can be understood after many
researches have shown that the Lebanese people have a tendency towards
environmental responsibility. On the other hand, the experimental exercise of this part
showed that the mean has moved by 3.5% towards the very interested side for the
informed sample. Even though the information was very little, it was enough to affect

the choice of the respondents.

On the other hand, the t-test was executed using SPSS 17 package, with a null

hypothesis:
u=0: The two groups have similar variances

u#£0: The two groups do not have similar variances
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The results in Figure 19: T-test results (willingness to invest in green buildings,
informed vs non informed) of this test and specifically from the result of Levene's
Test for Equality of Variances where the significance is equal to 0.022, being smaller
than 0.05 which we consider to be our confidence interval, we can reject the null
hypothesis that there is no difference in the variances between the groups and accept
the alternative hypothesis that there is a significant difference in the variances
between groups. In fact, the mean of the informed group was 3.2% lower than the
mean of the non informed group, which shows a significant increase of willingness to

invest in green when informed.

T-Tast
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Figure 19: T-test results (willingness to invest in green buildings, informed vs non informed)

Finally, figure 20 shows clearly the fact that those who own an apartment are more

willing to invest than those who were willing to buy an apartment in the coming 3

years and both are more willing Report
to invest than those who will ?9 you interesiod fo invest in raldng vourhouse o sustainsble
hause .
| tones Swnpratio Hean L) 2, Drvghing
buy an apartment after 3 years. Town a houseapartment 248 oY) 861
. fill By an apadmend in 234 4% 1018
Would it be because they the nex 3 years
il ﬁ‘gf an spetmentin 2% &6 1.390
: : e than 3 years
a
recognize the importance of omer 214 . 52
healthy and economical house? Jotal 22 22 LA

Figure 20: Willingness to invest in making one's house green
vs. house ownership



68

Part Five

This part is very descriptive and the results can be easily seen on the bar chart (see
pages 53 and 54). The most important reason to invest in green buildings is health and
the most encouraging thing to invest in green buildings is the availability of a
specialist, followed by a bank loan. Actually, the first factor was the perceived own
knowledge about green buildings. Actually, the analysis done in part 2 and part 3
shows that even when the individuals believe that they know about green buildings,
the truth is their knowledge is limited to very basic concepts. However, the results of
this part are very important in terms of marketing and to find the best way to approach
the consumers to sell them the idea of green buildings. And in consistency with the
literature, financial incentives are very important and are at the top of the factors that

would push the consumers to invest in green buildings.

4.1.4. Conclusions

Hypothesis 1: The population is not aware that
the built environment is among the major causes ACCEPTED

of environmental damage.

Hypothesis 2: Population is not aware about the
concept of green building. (Their knowledge is ACCEPTED

limited to few aspects of the whole concept).

Hypothesis 3: The population, if well informed

) ACCEPTED
is more willing to invest in green buildings.
Hypothesis 4 - Financial incentives are amongst
the most important for the Lebanese consumer ACCEPTED

to invest in sustainable buildings

Table 11 : Summary of hypothesis status
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Chapter 5

5. CONCLUSIONS AND RECOMMENDATIONS

5.1.1. Introduction

~ The results of this study were aligned with the initial hypothesis and the initial
observations of the population. They were coherent with the literature that addressed
the green buildings concept and its evolution around the world with time. The
Lebanese population is recently getting aware about the green buildings. And just like
any other population that is new to the subject, the population has little and biased
information. Therefore, a lot of work should be done at the informative level before
we can say that we are ready to implement green buildings in Lebanon. The
hypothesis that has been set at the beginning of the study have been accepted based on

different statistical analysis techniques and can now be used to develop future plans.

5.1.2. Main findings

Hypothesis 1: The population is not aware that the built environment is among the

major causes of environmental damage

Hypothesis 2: Population is not aware about the concept of green building. (Their

knowledge is limited to few aspects of the whole concept).

Hypothesis 3: The population, if well informed is more willing to invest in green

buildings

Hypothesis 4 - Financial incentives are amongst the most important for the Lebanese

consumer to invest in sustainable buildings
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5.1.3. Limitation of the research

This section describes the limitations of this research. These limitations should be
taken into consideration when reading this report and shall be considered as a part of
the research. All of the above information are validated to the extent where the

limitations do not impose any violation of the results.
1- Available information about Lebanon.- -

Finding reliable data about Lebanon is so difficult especially that the official
authorities do not always have up to date information. Therefore this study relied very
much upon data published by the private sector and by the academic body. These
results are pretty much accepted in the country even though they are not governmental

publications.
2- Breadth of the topic

The topic of green buildings is a very broad topic and it is not easy to study it in a
single paper. The points discussed in this paper, even though they represent very well
the basics of the topic, are not a full study about the green buildings in its technical
part. For further technical information, it is recommended refer to the many sources

indicated throughout this paper.
3- Short informative message

The experiment in part four is very affected by the fact that the informative message
is a very short one. It is very well known that the education of a population to a
certain topic is a very time consuming topic. Therefore, the message in this survey
cannot be used as a true informative presentation and relied on to educate a

population. That’s why the results of the experimental statistics came very close.

4- Online survey

The online survey proved itself a very efficient tool when it comes to the reach to
respondents in a large geographical area. However, the control over respondents

cannot be guaranteed. Hence, for the experiment respondents could have gone online
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for a research before answering the questions. Such an attitude could affect the
results. However, for our case, even with this kind of help, the respondents did not
show excellent knowledge about the green buildings, which strengthens the

hypothesis.
5- Online: access of respondents.

In terms of reach, the online survey does not consider all of those who do not have

access to internet or those who do not frequently check their email boxes.
6- Online understanding the question.

In online surveys, there is no chance for the respondent to ask about the exact

meaning of the question which might lead to biased responses.

5.1.4. Future Research

The main purpose of the study was to find incentives for the private sector to be a real
player in implementing green buildings in Lebanon. The findings show that the
Lebanese population is excited about the topic. In fact a large majority believes that
they are well aware about the green buildings and would invest because they know
what it is. Therefore from a marketing point of view, there is a “want” for the
implementation of green buildings and the concept of green buildings seems to be a
“star”. Therefore we find it very pressing at the moment to push the concerned
institutions in Lebanon to make use of this consumer attitude and to direct their efforts
in the correct direction in what ensures their benefits and the well being of the
environment and the Lebanese people. As discussed previously, the banking sector is
really a strong player in this regard. As consumers consider the financial support
among the top of incentives to invest in green buildings, and as the great majority of
the Lebanese consumers finance their house’s purchase through bank loans, we find a
great opportunity to make excellent marketing plans which will help the population to
move towards buying sustainable houses. Future research is required from a financial

point of view to assess the feasibility of financing plans especially plans correctly
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supported by the government to create a shift in the market and boost the rate of

construction of sustainable in the country which is in the benefit everyone.

Technical research is required as well in order to find the best technical option for the
specific case of Lebanon. Since sustainability is very related to the geography and
available resources, talking about sustainability without assessing the local situation is

missing a lot.
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Sustainable Buildings

This questionnaire is designed to complete the requirements of a Master’s Degree in
International Business. It is expected to take 10 minutes to complete. The results of
the survey will be treated as confidential and will be used only for academic purposes.

Please fill the survey to the best of your knowledge.
Part One-Demographics

Hint: Check the convenient box

1- Gender : [ Male [ |Female
2- Date of birth :
3- Educational Level [_|Elementary [ |Secondary

[ |Bachelor [_]Master [ ]Doctor

4- Marital Status : [ISingle [ JFiancé [ Married
[ JDivorced [ |Widow

5- House Ownership : (1 own an apartment/house
[] Will buy an apartment/house within 3 years
[ ]Other (Specify):

6-  Income : [JBelow 500 USD [ ]500-1500 USD
[11501-2500 USD [ ]2501 and above

Hint: Fill the blank fields

7- Place of living

8- Profession/Occupation:
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Part Two-Environmental Awareness

Hint: read the question and check the box that best reflects your point of view based
on the 5 points scale ( SD: Strongly Disagree, D: Disagree, N: Neutral, A: Agree, SA:
Strongly Agree)

SD| D | N | A |SA

9- Climate change is a fact.

10- Fresh water shortage is a fact.

11- Global warming is a fact

12- The built environment is responsible for more than 30%
of the emissions of greenhouse gases and ozone depleting
substances.

13- In Lebanon, the built environment (residential buildings)
accounts for more than 30% of the national energy
consumption.

14- In Lebanon, the built environment (residential buildings)
accounts for more than 30% of the national water
consumption.

15- The building indoor quality affects directly human health.

16- The occupant’s attitude plays a role in determining the
amount of pollution generated by a household.

17- The initial cost of a building is less than 2% of its life
cycle cost

18- You know what is a green building (sustainable building)

Part Three-Green Buildings (Series-A)

19- Write down topics you know that a green building (sustainable building) design takes
into consideration:
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Part Four-Willingness to invest in Sustainable building

Hint: read the question and check the box that best reflects your point of view based
on the 5 points scale ( SD: Strongly Disagree, D: Disagree, N: Neutral, A: Agree, SA:
Strongly Disagree)

SD| D | N | A |SA

I WILL invest in making my house a sustainable house:

20- Even if I don’t know anyone who did it.

21- If I know someone who did it and recommends it

22- If sustainable buildings are required by law.

23- If a bank loan is available to cover the cost of the studies
and make the necessary changes.

24- If I can include the cost in my house loan.

[ WOULD invest in making my house a sustainable house:

25- For financial reasons

26- For environmental reasons

27- For health reasons

28- If everyone is doing it

For other reasons:

Thank you for participating in this survey. Your opinion is very important for us.
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Sustainable Buildings

This questionnaire is designed to complete the requirements of a Master’s Degree in
International Business. It is expected to take 10 minutes to complete. The results of
the survey will be treated as confidential and will be used only for academic purposes.

Please fill the survey to the best of your knowledge.
Part One-Demographics

Hint: Check the convenient box

1- Gender : [ Male [ ]Female
2- Date of birth :
3- Educational Level [JElementary [_|Secondary

[ |Bachelor [ ]Master [ ]Doctor

4- Marital Status : [ ISingle [ ]Fiancé [ Married
[ |Divorced [ _]Widow

5- House Ownership : ]I own an apartment/house
[] Will buy an apartment/house within 3 years
[ ]Other (Specify):

6- Income : [ ]Below 500 USD [ ]500-1500 USD
[]1501-2500 USD [_]2501 and above

Hint: Fill the blank fields

7- Place of living

8- Profession/Occupation:
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Part Two-Environmental Awareness

Hint: read the question and check the box that best reflects your point of view based
on the 5 points scale ( SD: Strongly Disagree, D: Disagree, N: Neutral, A: Agree, SA:
Strongly Disagree)

SOD| D | N | A |[SA

9- Climate change is a fact.

10- Fresh water shortage is a fact.

11- Global warming is a fact

12- The built environment is responsible for more than 30%
of the emissions of greenhouse gases and ozone depleting
substances.

13- In Lebanon, the built environment (residential buildings)
accounts for more than 30% of the national energy
consumption.

14- In Lebanon, the built environment (residential buildings)
accounts for more than 30% of the national water
consumption.

15- The building indoor quality affects directly human health.

16- The occupant’s attitude plays a role in determining the
amount of pollution generated by a household.

17- The initial cost of a building is less than 2% of its life
cycle cost

18- You know what is a green building (or sustainable
building)
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Part Three-Green Buildings (Series-A)
LEED is one of many rating systems to assess the sustainability of a building. The

assessment is based on the following. Please read carefully before you proceed to

the next page. LEED promotes a whole-building approach to sustainability by
recognizing performance in key areas:

Sustainable Sites

Discourages development on previously undeveloped land; seeks to minimize a building's impact on
ecosystems and waterways; encourages regionally appropriate landscaping; rewards smart transportation
choices; controls stormwater runoff; and promotes reduction of erosion, light pollution, heat island effect
and construction-related pollution.

Water Efficiency

Encourage smarter use of water, inside and out
More efficient appliances, fixtures and fittings inside
Water-conscious landscaping outside.

Energy & Atmosphere

Energy-wise strategies: commissioning; energy use monitoring; efficient design and construction; efficient
appliances, systems and lighting.

Use of renewable and clean sources of energy, generated on-site or off-site; and other innovative measures.

Materials & Resources

Encourages the selection of sustainably grown, harvested, produced and transported products and
materials. It promotes waste reduction as well as reuse and recycling, and it particulary rewards the
reduction of waste at a product’s source.

Indoor Environmental Quality
The Indoor Environmental Quality category promotes strategies that improve indoor air as well as those
that provide access to natural daylight and views and improve acoustics.

activity and time outdoors.

Locations & Linkages

The LEED for Homes rating system recognizes that much of a home's impact on the environment comes
from where it is located and how it fits into its community. The Locations &

Linkages category encourages building on previously developed or infill sites and away from
environmentally sensitive areas. Credits reward homes that are built near already-existing infrastructure,
community resources and transit — in locations that promote access to open space for walking, physical

Awareness & Education

A home is only truly green if the people who live in it use its green features to maximum effect. The
Awareness & Education category encourages home builders and real estate professionals to provide
homeowners, tenants and building managers with the education and tools they need to understand what
makes their home green and how to make the most of those features.

Sustainable buildings properties:

Lower operating costs and increase asset value

Reduce waste sent to landfills

Conserve energy and water (Reduce energy consumption by 34% on average)

Be healthier and safer for occupants (for example, productivity increased by more than 20%)

Reduce harmful greenhouse gas emissions

The cost of such a building is typically 1.5% higher than a conventional building.

The cost of construction of a building constitutes less than 2% of its life time cost (cost of operation)
Data from the world bank show that the residential sector consumes more than 37% of the whole water
consumption in Lebanon.

In Lebanon, the built environment (residential buildings) accounts for more than 30% of the energy consumption
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Part Four-Willingness to invest in Sustainable building

Hint: based on the information in the previous page about LEED as an example for
sustainable buildings, read the question and check the box that best reflects your point
of view based on the 5 points scale ( SD: Strongly Disagree, D: Disagree, N: Neutral,
A: Agree, SA: Strongly Agree)

SD| D | N[ A [SA

I WILL invest in making my house a sustainable house:

19- Even if I don’t know anyone who did it.

20- If I know someone who did it and recommends it

21- If sustainable buildings are required by law.

22- If I bank loan is available to cover the cost of the studies
and make the necessary changes.

23- If I can include the cost in my house loan.

1 WOULD invest in making my house a sustainable house:

24- For financial reasons

25- For environmental reasons

26- For health reasons

27- If everyone is doing it

For other reasons:

Thank you for participating in this survey. Your opinion is very important for us.
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SuREy SUSENERD Buld

You are invited o participate in our survey "Susizinable Buildings - Lebanon®™.
The survey is being dooe in partial fullillment of a Master Degree at Notre Dame University {MOU) and
Bordeaux Schoo! of Management (BEML

in this survey, you will be asked to complete a guestionnaire inguiring about susiainable buildings,
commonly referred to a2s green buildings. H will f3ke approsimately fen minutes to complete the

guestionnaire. Your opinion is highly valuable o ns.

Your participation in this study is entirely woluntary. you fee! uncomforiable answering any question, you
can withdraw from the survey af any point.

if you have guestions shout the survey, vou may sontact Rayan Zakhour by email at rizakbour@ndu edu ib

Piease choose the snswers that are the closest to you personal opinion.
All fields are reguired. Gnly your contact details are optional.

Thank you very much for your fime and support.

You are a citizen of (Nalionalityl ¢
{Lﬂbﬂﬂﬂﬁ

Gender *
O e

O Femate

Educational Lewe} *
O  Elemerdsy School

Secomdarg Schoot
Bavwior

Blaster

Q C G O

Enchor

Marital Status *
O Single

O Fignoé



o 0 Q0 O

Barried
Eiworeed
Widowed

Prafer nob 1o answer
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House Demership *

o}

O
@)
O

1 owr @ housefaparimant
{ will buy an aparbmend in the pext 3 years

vl buy an apartment iy moge thas 3 years

Monthly Income *

O EBelow 520 USD O 9581 + 2503 UBD

O 5614 1500 UBD O Above 2301 USD

What is your age? *

Q  Youngerthan 18 O 35-48 Q  #oroiger

O 4824 O 45.5 O Prefer not fo answer
O 25-34 O 5.88

What is your ecoupation? *

O sdudent O Worker O Jusior Professional
O Hon Enydoved O Fresh Sraduale Professional O Senior Professions)

Which of the following calegories best describes the industry you work in? *

Q 0 00 00

Bufomotive Q  Sovemment Servives Q
Herishng Q) Hesithware Q
Tonsasitg Servies O Hurgen Besournes G
Sdunation O infosmation Technology ]
Enteriainrment QO slasbeling/B (]
Financial Sendves O Hon-FProfi

Pharmznpulicads

Pubific Relatas
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Adresses {Please selact the convenient button}

Bairut font Mexrihy South Bekag Ciher
Lebanon Lebanon Lebanon
Plase of Living * O o O o o a
Place of Birth * o 0 Q O Q Q

To which extent do you believe that the following topics cause real threats to the well baing of human [ife?

Strongly belleve Befigws Heutral Do not really Do oot betiews
) belizwe at all
Climate Change ™ (] a ] ’ (@]
Fresh Water Shortage * a a ] O @]
Dep’etion of Fesoumes * ‘o C 8] 0 o
Deforestation * Q 8] 0 0 C
indoor Emdranmend ¥ O O 8] 0 Q
Gicha Wanving * O 0 O 0 O
Rise of ses fevel ” a a 6] O (]

How do you rate your knowledge sbout green buildings { "Green buildings™ are egually referred fo as
*Zustainable Buildings™}
O FPear O Below Averags QO Average 0O Good O Excslient

Gichally, the buill environment {buildings) is responsible for about { } of the emissions of greenheouss gazes
and ozone depleting substfances:
{Greenhouse gazes cause global warming. Ozone Depleting Substances cause the deplelion of the czone

tayer of the atmosphers} *
O 25% C 5% Q &% O §5% C 78%

tn Lebanon, residential bulldings account for abont { § of the fodal energy consumption in the country. *
O zsw G 35% O so% O ssm% O 75%

tn Lebanon, residential buildings accoant for { } of the fotal water consumplion of the country. *
O z5% G 5% O &n% 0 85% O 5%

The energy and water bills of a sustainable building are lower than the ensrgy and water ilts of &
oapventional building by sround (}.°

O 25% G 25% O 0% 0 45% C 5%

i

The productivity of 3 person san be increased by {1 just by adjusting the level of natural fighting in a



95

building. *
O 5% QO 10% Q zo% QO s0% QO 0% QO e5% O 5%

The cost of construction of 3 residential building is in the range of] } of the life time cost of that building. {life
fime cost includes construction, operation and maintenance costs} *
QO e O 5%t O W%t O 20%t O 5%k O 8%t O 9%t O 5%t
5% 0% 20% 50% BO% 0% 85% 0%

The initial cost {design and construction) of 2 sustainable house is typically { } higher than the initial cost of a
conventionzl building. *
O %te O 5%t O 10%te O 20%te O sc%te O swte O %t O 5%
&% W% 28% B 80% |0% 5% 0%

Filler fext

[Insinuctions - Mode - Randomly Choose Onef

Briefly:

* Ginly 2.4% higher initial cost.

* 38% Less water consumption.

* 5{1% less energy [eiectricity and fuel)
* 35% fifetime savings.

* 8% more human producibdty

¥ applied in Lebanon:

* $5% national water saving

* 20% national energy saving

* 15% higher naticnsl productivity

Pisase feel free 4o read more at the following links before you conlinue:

hitpfwww usgbe orgiliisplavPage. aspr ?C NS PagelDi=1582
httoohwww breeam orp/pane fep Hid=d24
httpoHen wikipedia orgheikifGreen building

[ 1 have read the text abowa

Piease enter Keyworlds or phrases that you think they are considered in the design, vonstruction antd
operation of a sustzinable bullding. [write every topic on a new line}*
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Are you inferested {o invest in making your houss a sustainable hoase?
O  interested G doot ming O Heotral O 1 dont think so O  HNot interested

What will make you decide to invest in making your house a sustzinable house? please order the folloaring
subjects from 1 for the most important o 7 for the least important. *

The opinton of someone who did #

Bustainable bulldings are required by law

The availabifly of o specialist to tell me what | should do
A bank loan to cover the cost of the project

if i ean include the cost in my housing ioan

The trand in the country

Wy own kooeledge of the benefils of sugh an invesiment
Rank values must be bebveen 1 and 7

Why would you invest in making your house 3 sustainable house? please rank the following subjects from 1
for the most important fo 2 for the lesst Important. *

For heallh reasons !
Far enwironmental reasons i

For Snancial reasans {monsy saving) i
Rark vaiuss must be bafween 1 and 3

Thank you for your fime.
Optionally, you can give us your contact details for future misrenne.

First Mame © ;

f.asf Mame i

Phane 2 !

Email Address %

PoRERCLE Es QHESH('B@?{} o

S
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vou ars invitad o perifcipate In our survey “Suslainakie Bulltiags - Lsbanon™.
The survey is daing Gone v partiat fetiiiment of @ Baster Dagres af dolrs Dame Bniversity (HDU} ana Sordesus 3choo! of Managemsent

(BERy.

in $h28 suTHoy, you wiN e sekedt fo compiets o questionnalre Inguinng shout ausizinable hulidings, commonty returrad {0 o8 grean

sulirings. # will fake approximetety ton minubee o compists the queshionnalre. ¥our opinion is highly veluais fo us.

your periictpation In e shaly ko entirely voniary. ¥ you fesl uncomtorishie anewering any queelion, you cen witharew ffom the
wuryey f any point. ’

o you have guaedions about e survey, Yoo may contset Rayan Zakhour by smal sl feskhoar@nda adu i

Fisaze chogse (e answers het are the clozsst to you pereonal apinion.
A Biskge ars regurad. Ooly your contect deteiia are nplional.

Thauk You ¥ary Tl 100 your ime and suppert.

Yo gre o offlesn of giinoalyy ¢

E Ladvamon

Conder ¢

a
Q

e

Fere

Educaltons! Lovel *

Q

Q
o]
V]
Q

Eamemeiary Prhwod
Eecomdsry Schow
Aty

Sy

mocdor

Eariial Sislus #

O o0 00 a0

Bngle
Flaned
dasried
Dearcett
tcransd

Pyetzrnct {3 answer

Heoagss Ownerahip ¢

a
u]
Q

£ vam & Douseiapsetoend
& 1% buy an st i i med 3 enae

$ 9ptE vy an speerreeed ¥ mnes Pan 3 eees
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Q omer ! .

what 18 ihe renge of your monthly neome? *

O perew 5o UBE O e mmouss

O 231 40 1550 U8 O mmove 2500 van

Whst (3 your ags? *
. O wongerivan i O z5-24 QO sz

Q 18- 24 < £5 - 54 ] Frafer not ¥ ovwer
O 25.34 O 5.8

wWhet s yow pooupation? *

O migens O waner O ok Prosessis!
O man empioged O ruesn Gemtuate Pertessionas O semior erotasianal

Wrikeh ot ihe following cobegorias tes! Sercribes the Indusiry vou work in? ¢

O sutamotmse O sowmnmens panaes O rrammamsciicas

O sgeitay O weathears O sodiic goistions

O zansuttiog Besdees O nuwen Brsouscss Q Tecrniz nentore

Q Edurati o] inteernalion Techooagy Q Trawwi

O zeamssnmnt O srametingizoses O oumer

O Francis seoae & neoProm

Adrazass (Pisges 2sisnt the sonvenisnt bution
St Mount Lebanon Kol Lebanon  Seath Lebanon Beas iy

Flaos of Lidng * 2O Q & o 0 Q
o a O o [s] a

Plaos of Btk ©

To whtch evient do you betlevs ihal s following foples causs resl threals to ihe weli belag of humen Hife?
Siongly bellevs Sefeve Henlrat Do rol maly beieve Do nol belleve 21 &

Cimesie Changs ” . : :
a5 Bharings
% O FesTURes

P

Therde
Desureniation
sow Erdrnnmeni
Sloval Warmng
Riwr af sma fve

£0000C
©000000
£0000C0
cooo00a0
?oooooo

Hivw o you rats your knoviadge stont grasn bullzings | “Graan BuRdIngE” Sie Squaty raterted fo os “Susteinzble Bulitings”}

O o
O s pumnaps
o] Asmrnge
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O G

O mvoswecs

Slobatty, e pont anvironment thudidings) 16 reppensiie for aboul ¢ Yol ihe emissione of greenhouss Jersn 20 arons depieiing
subsianesr;

Eraenhouss geres coues glebal werming. Qzone Depleling Substanees cause the depislion of fhe ozons layer of e almogpharsl®
[m] BE%

O o

QO oow

Q zzm

O 7aw

iz Lobanan, meakdsntis bulidings sceount Tor adout{ } of ihe ols! eneagy consumption i the country. *

1 L ahanon, reaigantial ubuings sceount tor () of ihe total waler conmeumption of fhe country.
O 2w

w]
G
O zzm
a

Oz

(8]
a
Q =%
Q

Thae prouustivity 07 5 pareos ot De nerssssd by [ ) juet by sejueling e level of natural lghling In o buliding. *
Q =

[

o 00D o
4
-
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The oot of oonatruction of @ restieniis! huliding fe i ihe rangs off § of the e Bms cost of thet buliding. (e fims coet Includes
construclion, opersiton sng maintansncs cosie)”

1% o 3%
B o 1%
1 4o 2%
B S TR

SI% o BEN

OC 0O 0 o0 o0 oo

2% & 1%

The ithat cost {design and conelrucfion) of o sueleinabie touse is typically { ) kigher then the Initial cosl of 5 convantions! bullding. *
1% K T%

% w108

FO%. i 20%
% Rl
B 5 B0%
2% b 0%

% e DE%

o o000 0 oo &

SEA S HOT%

sense saler keyworde or phreses ihst you iink they are considered Jn fhe design, zonstrustion snd operation of 3 sustsinsile
bullding. pertte evary tople on 8 naw dne}”

Bsase choogs FARgDmIy ons of ine by suflone fo conlinue. You sre simost done, thank you for your patienca. ™~
G >

a s

The tollewing piciures descrids brisfhy the propsrties of & gresn buliding.
Plsare fuke & momend to ek ihen bafore you nontinue.

Slpane foal tres fo raad mors alt

nipaihews usnbs orgiDlepiayPane sspxPLIAEPARell=1388
hiipoiteves raesm orepans lepld=224
FtipfercaitinadisorgtulaliGrean DuRding
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£ green hones bulit ot onty
255 migher costthon 8 Romventiensl touse glvex

PR Lewn sty cuomnn plon,
U oo eniiygy felosteivily and fuul)
% ifeticn e i, :

5% mewrs brman prodertivity:

poas)
Vil Frandaten | Cwilng
woslborSepnine. S0 A Bpguees
Fistires {5

fregyCholcar Tempensnae Sendngs Tuenirg Thirgs O
E2'9 Lonsnes Applisnnes Bare 2ys:ew=§

HIME ey AR Horme Encrgy TBrsTTe
: . New Compraction Oailpn

LY

¢
M i
g et - i =
4 - -
drrmint dmor gt 4 .
A B granciois 4 - Eovmuarrsig thes g e of
N . i WEATY Wi
1 - T — mm—
Poaastie prianed { T 11 | inproves emsosey o man eq vy
Siakouire veiin
Rty a3
A
]

#Are you tnlersstad to (ovest In making your houss & suslainatie houes? ©
O very iterested

O viesestes
T wng aer
0

Hzuteat
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U ot ey
QO st intermzizg

Q  aiot intasesbedt of 2

whiat wil pvEke you decide o nvest in making your house o pusivinabis Bouse ¥ pleste order e following subiscls trom 3 for e most
mmportant to 7 for the lesst important. «

The opnlon of someonE who & i
Sustairabie Mlltings Fre reguirest by 1w
Fhe: avakatily of 3 cpectalict o i me what ishouiae |
A bank an ko cover the ost of the poodent - 3,....”...
1t £ ik the cosl I my hoesteg ban |
The irend in the coutry -
34y owm Inoaiedge of e benstls of such an veshment r-“'
Rank vakies maist be between 1and 7

I

Wy woubkd you Invest in msking your houss ¢ susisinable house? pisass rank ihe following subjesie from { for the most mporbi fo 3
fof ihe weast important *

Forr edkh reasms E 3

For emaronmental rEasuE ! :

For Tnancial Ieasons (money Saving) s T
Fank vakees musd be betwess and 3

Ths you for your Hms.
Optionatly, you can give us your eontaet aelstia tor fulurs retarence.

Firad Hame 1|

Lusbpame

mmng )

Emall Address : i
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