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ABSTRACT  

Lebanon is undergoing a critical economic crisis due to many internal and external factors. This 

crisis that started in 2015 is showcased clearly in the housing construction sector amplified by the 

decision of the Central Bank to suspend all subsidized housing loans in 2018. This resulted in an 

aggravated situation for young couples and low-income households who were heavily relying on 

these banking facilities.  

As part of the global strategy to reduce energy consumption and greenhouse gas emission, 

affordable sustainable housing is highlighted as a major aspect for providing the low-income 

population with decent sustainable living shelters. However, it is noticeable that despite the 

economic crisis, the price of an apartment in Beirut and its suburbs is still relatively expensive. 

Redundantly erratic housing construction projects are taking shape with developers avoiding eco-

friendly and sustainable solutions due to the actual additional cost required for construction, thus 

making the product hard to sell in a competitive market.  

The main issue is to provide equitable, efficient and concrete methods that help initiate affordable 

sustainable housing projects through spreading awareness, adopting eco-design strategies, proper 

material selection and agreements between the involved stakeholders to provide affordable 

apartments without compromising: the cost of construction, the selling price of the apartment and 

the developers’ aims at maintaining their profits. In Lebanon, very few projects are being built 

taking into consideration sustainable standards, as the buildings complying with these criteria are 

being exclusively restricted to the high-income society. In the light of the above, the main question 

resides on how to provide sustainable affordable housing strategies in Lebanon, making it 

profitable for both Low-income households and developers?   
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The thesis aims to explore solutions that will bridge the gap between the developer’s doubts of 

implementing sustainability through building green architecture, and the household’s concern for 

paying additional fees on the initial cost of the apartment. These concerns cannot be answered 

without studying the roles of different stakeholders who are considered the main decision makers 

in initiating affordable sustainable housing projects in Lebanon.  

The research took into consideration the economic, social and environmental pillars of 

sustainability which lead to clear guidelines and recommendations enabling construction of 

Affordable Sustainable Housing (ASH). After studying the existing building technologies used in 

the Lebanese housing market, clear guidelines and prototype(s) were generated as a possible 

package that would decrease by 5% the monthly expenditure on housing and provide the market 

and the low-income household with an ASH that would benefit simultaneously the households and 

the developers.  
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1 INTRODUCTION 

 
In the following chapter, a general introduction about the construction and housing impact on 

Global Warming will be elaborated as a main challenge facing our present and future. To address 

this issue, the definition of Affordable Sustainable Housing will be explained, highlighting its 

significance and effectiveness as a solution for providing the low-income households a decent and 

healthy living shelter. The next section will narrow down the importance of Affordable Sustainable 

Housing for the low-income households defining who is to be considered a low-income household, 

and what are the main concerns of this part of the society. The last section, before elaborating the 

research purpose, scope and objectives, will present Affordable Sustainable housing in the 

Lebanese context, taking into consideration the COVID-19 pandemic impact, the economic crisis 

as well as the percentage of projects following the sustainability standards or the affordability of 

the projects for the Low-Income Households in Lebanon.  

 

1.1 Construction and Housing Impact on Global Warming 

 

Between 2000 and 2012, the United Nations International Strategy for Disaster Reduction 

(UNISDR) observed that climate change resulted in catastrophes, which cost over US1.7 trillion 

dollars of loss. These disasters affected 2.9 billion people around the world, causing 1.2 million 

deaths which reflect the extent of threats our planet is currently facing. Moreover, the COVID-19 

pandemic is wreaking havoc globally, causing global health crisis and forcing economies to slow 

down due to strict quarantine measures (Jauregui, J.P., 2020). However, the outbreak has also 

impacted the environment. According to Randolph Bell, director of the Global Energy center, the 

economic recession linked to the virus is likely to drop in the Carbone dioxide emissions for this 
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year (2020) and in long term, the COVID-19 pandemic will offer lessons and opportunities leading 

to environmental action (Wilkinson, D., Chavez, L.T., 2020). 

Having that said, construction contributes also to the increase in global warming. Independently it 

accounts for 42% of total global energy consumption, 30% of total global drinking water and 50% 

of raw materials consumptions (European Commission, 2011). Furthermore, housing accounts by 

itself for 26.1% of total energy consumption around the world coupled with a growth in demand 

for affordable housing to lodge the low-income class (Eurostat, 2018). Currently, this sector is 

growing exponentially representing nowadays most of the world’s population with around 80% of 

the general population (Marzouk, Azab, 2017). In addition, the world’s urban population is 

expected to grow from 3.6 billion in 2011 to 6.3 billion in 2050 while 94% of the increase will 

occur in developing countries (UN, 2012). It is estimated that 828 million people from developing 

countries live in slums and substandard housing while the number is expected to rise to 1.4 billion 

by 2020 (Gan, Zuo, et al. 2017).  Sustainable development in housing is therefore a prime solution 

to decrease the carbon emission worldwide, and an efficient and productive way to reduce the 

impact of global warming especially when targeting the low-income households. 

These numbers show a high need for accommodating the low-income households, which poses a 

significant challenge to developing countries. To address this issue, affordable housing has become 

the agenda of many governments in a bid to improve the living conditions of low-income 

households while maintaining a lower energy consumption throughout their countries. 

(Lettenmeier, et al., 2014). 
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1.2 Overview on the low-income Households 

1.2.1 Low-Income Households’ Definition and Characteristics 

 

A household is commonly classified as low-income, and can be eligible for certain types of 

governmental assistance, in certain countries, if its income is less than twice the poverty threshold. 

(Handbury, 2012). Another report defines low-income working families as those earning less than 

twice the federal poverty line (UN-Habitat, 2012). It is also important to differentiate between 

relative poverty and absolute poverty.  

Absolute poverty is when household income is below a certain level 2-4$ as expenditure per day 

(Kukrety, Al Jamal, 2016), which makes it impossible for the person or family to meet basic 

needs of life including food, shelter, education, and healthcare, in these cases owning a house 

would be impossible without a direct provision by a third party (Lettenmeier, et al, 2014). 

Relative poverty is when households receive 50% less than the average household incomes, so 

they would have limited amount of money but not enough to afford anything above the basics 

including, social integration, television, internet, clean clothes and a safe home and sometimes 

even education. Relative poverty can also affect the social life of the household as it will 

exacerbate social exclusion (Habitat for Humanity, 2019; Khandker, 2005; UN-Habitat, 2012). 

In this thesis, the focus will be on low-income families with relative poverty level or Lower 

Poverty Line (LPL). In Lebanon, 60% of the population earn less than 10,000$ per year and 

around 30% spend an average of 4-6$ per day and are considered relatively poor (Kukrety, Al 

Jamal, 2016; MTV, 2018). However, due to the COVID-19 Pandemic which was followed by the 

port explosion on the 4th of august 2020 the economic situation was drastically worsened.  
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The stated threshold might change across countries. However, the characteristics remain the 

same worldwide. Moreover, due to the coronavirus pandemic, Lebanon’s cabinet has approved 

financial aid for low-income families and those who have lost their jobs. The COVID-19 

pandemic is deepening what was already the country’s worst economic crisis in decades (Al 

Jazeera News, 2020) (ESCWA, 2020). About 33% of the population lived below the poverty line 

in September 2019. Now almost half of Lebanon has fallen below that line (Khodr, 2020). The 

headcount poverty rate is expected to jump from 28 per cent in 2019 to 55 per cent in May 2020 

confirms ESCWA in their report in 2020 (ESCWA, 2020). The corresponding increase in 

extreme poverty is from 8 to 23 per cent. This brings the total number of poor among the 

Lebanese population to 1.1 million and 2.7 million for the lower and the upper poverty lines, 

respectively. The latter is an increase of 1.3 million poor from the reference (pre-COVID-19 and 

pre-explosion) growth scenario for 2020. The equivalent rise in the number of extreme poor is 

750,000. (ESCWA, 2020) 

 According to Lena Simet, senior researcher on poverty and inequality at Human Rights Watch 

(2020), Lebanon’s embattled population is on edge, people who were considered as low-income 

households will live under the line of poverty if the government did not develop quickly an 

assistance program that protects people’s right and gives them access to the resources they need to 

survive this crisis.   

To sum up, low-income as a term is often associated with the following common characteristics 

such as: severe inequality, poor health care and education, high unemployment, and rapid 

population growth. Naturally, it can be also assumed that low-income households use relatively 

low amount of natural resources, whereas wealthy consumers require more natural resources 

(Lettenmeier, et al., 2014).  
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1.2.2 Definition of Affordable Sustainable Housing (ASH) 

 

One of the main solutions for supporting low-income families is to provide them with affordable 

sustainable housing that would reduce their housing expenditure and upgrade their living 

conditions by allowing them to invest in social, economical and health aspects. The supply of 

sustainable housing is increasing due to the economic needs of the market, but the supply of 

sustainable affordable housing is nascent. Affordability holds different meanings to different 

persons (Olanrewaju, Tan, Abdul-Aziz, 2018). It is actually an important factor in reaching social 

equity and reducing segregation along with maintaining the right of a human to own a shelter 

(Olanrewaju, Tan, Abdul-Aziz, 2018).  

However, affordability in housing has several interpretations that might sometimes differ from a 

source to the other. The UN-Habitat defined affordability as the household’s ability and potential 

to buy a house (UN-Habitat, 2012). Others relate affordability to the life cycle cost spent on an 

apartment and defines it as the relation between affordability and the percentage of the household’s 

income spent on an apartment including, price, rent or life cost (Fawaz, Salame, and Serhan, 2018). 

Another definition is the relationship between housing expenditure and household income which 

is the most common way to define and measure housing affordability internationally (Mulliner, 

Smallbone, and Maliene, 2013). In order to quantify these definitions researchers often define 

housing affordability as households being able to spend less than 32% or one third of their 

expenditure on housing expenses and if combined with transportation it should not exceed 45% 

(Yaacoub, Badre, 2012).  

To summarize, affordability in sustainable houses can be defined as the right of a person to live in 

a decent and healthy environment provided all the needed services without compromising a large 
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percentage of their monthly income on rent or maintenance. Affordable sustainable housing (ASH) 

is one of the main solutions to many problems in many countries. As a result, the authorities are 

addressing this matter on the top of their agendas as it serves most of the population and 

accordingly has a huge impact on building a sustainable environment (Mulliner, Smallbone, 

Maliene, 2013). 

 

1.2.3 Importance of Affordable Sustainable Housing for Low-Income Households 

 

The low-income share of the population is growing wider becoming the main social class due to 

the international economic situation that is considerably unstable, intensified with governments 

struggling to provide equity, reduce poverty and enable the citizens to afford buying a house 

(Mulliner, Smallbone, Maliene, 2013). Existing households are now altering their investments 

towards smaller units, due to money shortages even though providing a secure and healthy shelter 

should be one of the basic human rights to be preserved (Kothari, Miloon, Karmali, 2006; Shehab, 

2017). Also, the relation between housing and health is undermined in most of the countries, 

neglecting the importance of decent housing criteria (Marzouk, Azab, 2017). Moreover, one of the 

agreed upon solutions in developed countries entails providing ASH, targeting the low-income 

household whose share is growing exponentially as previously stated (Marzouk, Azab, 2017). The 

serious initiative taken by the high authority towards their low-income class nowadays, especially 

in Egypt, Jordan, Iraq, Turkey and other neighboring countries, demonstrates the importance of 

the ASH concept in many countries (Ali, H. H.; Alzu’bi, S. N., 2017) 
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1.3 Affordable Sustainable Housing in the Lebanese Context 

 

Lebanon, a country struggling to reduce pollution and greenhouse gas effect, showed great interest 

in contributing to energy reduction and fighting climate change through committing to agreements 

and participating in several international conferences knowing that these commitments were never 

translated into actions (Yaacoub, Badre, 2012; Appendix 1-2). Despite these claims, those 

commitments have not been implemented significantly. Lebanon’s past performance towards 

Millennium Development Goals (MDG) was mixed and mostly insufficient. However, as stated in 

the Voluntary National Review (VNR) on sustainable development goals (SDG) in 2018, notable 

progress has been made in education, health and gender equality whereas future progress can be 

achieved in terms of housing and construction.  

Construction in fact, holds a major part of Lebanon’s economy (Abou Nasr, 2013), and 

consequently contributes heavily to the depletion of its natural resources. Lebanon is a relatively 

small country with an approximate population of 6,825,445 (World Bank, 2020), where 78.4% of 

its population is currently living in urban areas with the majority dwelling in large and dense 

agglomerations mostly in the metropolitan areas of Beirut and Tripoli (Yaacoub, Badre, 2012) 

(World, bank 2020). Most of the housing units in these crowded and dense areas belong to the 

low-income household. In Lebanon, on average, expenditure on housing represented one third of 

the households’ total annual expenditure and can increase continuously to almost 47% for people 

with low income which is considered extremely high (Yaacoub, Badre, 2012). 

Lebanon has a high-demands for affordable housing in general especially with the high demand 

on housing loans as stated by the governor of the Central Bank (Knusten, 2015).  An average of 
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5000 house loan applications used to take place per year according to the head of the public 

corporation for housing Mr. Rony Lahoud (Redd, 2018; Interview by Author).  

In general, the real estate housing market dropped significantly as it has been recently suffering 

economically from a lot of difficulties due to many different political, financial and international 

factors amplified by the Syrian war crisis, which contributed to this deterioration (UNDP, 2012). 

The real estate crisis has intensified in the commercial and industrial markets, along with 

businesses concerned with engineering, furnishing, electrical tools and handicrafts related to the 

construction and contracting industry in its diversified disciplines; without ignoring the impact of 

halting or postponing marriages and efforts of keeping Lebanese in their country and preventing 

immigration, in addition to achieving social and family stability, which is now deteriorating 

(Lahoud, R.; 2019, p. 21). All these circumstances led to a GDP growth reduction of 2% to reach 

a 1% growth, with a decrease in average of 8% in the three years preceding the war in Syria 

according to UNDP (2012).  

The increase in real estate prices over the last decade has been accelerating at much higher rate 

than the increase in real income for most working residents in Beirut area (Bou Akar, 2019). The 

average monthly mortgage payment for a small apartment in Beirut suburb is $1208 for a 

property valued at $300,000 (this is calculated based on 25% down payment, 5% annual 

percentage rate and 30-years maturity). However, it is important to mention that the rental price 

and the selling price varies significantly from a street to the other and from one area to the other, 

Figure 1 shows the selling prices in different areas of Beirut as retrieved from (Ramco, 2015). 

For a homebuyer to be able to afford such mortgage payment and get approved by the lender, 

their monthly salary is supposed to be three times larger, i.e. about $3600. However, the average 

monthly income in Lebanon is nearly $450 (Maloy, 2018), which makes housing ownership in 
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the suburb of Beirut beyond affordability to most households, let alone within Beirut itself (Bou 

Akar, 2019). Housing in Beirut proves to be more expensive than the cities like Paris, Tokyo, 

Rome, or Dubai, when using mortgage-to-income-ratio based on income data provided by the 

World Bank (UN-Habitat, 2017). This fact can only contribute to widening inequality and 

crowding out a large proportion of Beirut residents out of their home city to seek housing in 

more affordable areas in the outskirt of Beirut and beyond (UN-Habitat, 2017). 

 
Figure 1.1: Home ownership price in Beirut’s neighborhood (Ramco, 2015) 

In addition, the decline in revenues and increase in expenditure are driving up the deficit in 

Lebanon’s public finance to 2.6 million USD in 2012-2014 (Charafeddine, 2016). All these points 

along with internal political turmoil led to a huge negative impact on the real estate sector, which 

is considered to be one of the vital foundations of the Lebanese economy, accounting for more 

than 14% of our country’s GDP (Idal, 2015), and where housing units hold the majority of 81.4% 
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of the total share of construction projects as stated in different bank’s annual report (Shehab, 2017; 

Soueid, Ghanem, Hariri, et.al, 2014; Yaacoub, Badre, 2012). This sector struggled even more after 

the Central Bank’s decision to stop all credit facilities for new starter housing loans (Iskan) due to 

the economic crisis in 2018. As the governor of the Central Bank Mr. Riad Salameh stated: “BDL's 

2018 funds for housing loans had been depleted due to unprecedented demand” (Shaaban, 2018).   

This decision affected directly the low and middle-income classes who were counting on the public 

sector’s support to buy new apartments. Having borne the consequences of this new decision, the 

already heavily burdened segment of the society, which constitutes 62% of the Lebanese 

population (UNDP, 2012) is facing major difficulties to secure a shelter. Despite all the previously 

stated facts, the price of a regular apartment in Beirut and its suburbs is still relatively high 

compared to the annual income per capita as the price per square meter of an apartment in Beirut 

Central District (BCD) ranges between $5,500 in prime areas and $4500 in secondary areas while 

in the larger area of Beirut the price average ranges between $2,750 per m2 in prime areas to $2000 

per m2 in secondary areas, while outside Beirut a drop is noticed reaching $1800 per m2 in prime 

areas and $1450 per m2 in secondary areas (fig.2) (RAMCO, 2019).  
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Figure 1.2. Apartment’s prices & rental cost in Lebanon (Ramco, 2019) 

 

Despite having public institutions (the Public Corporation for Housing and the Housing Bank) that 

support low and middle-income households by offering them subsidized loans, Lebanon still lacks 

strategies that help those sectors alleviate the burden of the heavy life cycle apartment maintenance 

cost. These expenses, are considered relatively high as the cost of living in Beirut is ranked as the 

third highest among 20 Arab cities according to the Byblos Bank ‘Lebanon This Week’ economic 

report and according to the Ministry of Labor, the average monthly wage in Lebanon is $450, with 

their most recent data being from 2012 (Maloy, 2018), with more than 30% poverty rate as 1.5 

million Lebanese are spending 120$ per month and more than 67% earning less than 10,000$ per 

year (MTV, 2018). This high spending is caused by the high running cost of the apartments in 

Lebanon. The housing sector consumes substantial amounts of energy and most housing structures 

have inefficient or non-existent insulation, which lead to high costs for cooling and heating (Abou 
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Nasr, 2013). The previously mentioned factors are considerably affecting the lifestyle of the low-

income class who are overburdened with heavy maintenance running costs for their apartments 

knowing that in Lebanon, a household is deemed to pay double the bill to get electricity, and water 

due to the need for local private secondary power provider. Therefore, affordability cannot be 

achieved while disregarding sustainability (Maloy, 2018). 

Despite the need for affordable housing and lower running costs, it is important to note that in 

Lebanon, very few projects are being built taking into consideration sustainable standards and the 

buildings complying with these criteria are being exclusively restricted to the high-class society 

which makes the wealthy sector benefit from cost reduction rather than the low-income one 

(Maloy, 2018).  

 

1.4 Research Purpose, Scope and Objectives 

 

The following section will present the research purpose, scope and objectives by elaborating why 

Affordable Sustainable Housing was selected as a topic for this thesis study. Then, the research 

question will be stated with the assigned scope and objectives. Finally, the thesis structure will be 

clarified, giving a brief outline of the chapters that will be elaborated in this study. 

 

Why Affordable Sustainable Housing? 

 

Having defined the need and demand for affordable sustainable housing units in Lebanon, the main 

issue lies in providing effective sustainable affordable housing strategies. These strategies intend 

to make the decision of building affordable sustainable housing projects easier for both households 
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and developers. Affordable sustainable housing is a common subject of interest for different 

stakeholders especially for developers who despite the benefits of building ASH are still yet to 

build ones (Abou Nasr, 2013).  

This resistance to adopt the above-mentioned sustainable methods of construction is mainly due 

to the claim that green building design increases the initial cost of construction, which will in turn 

affect the Lebanese clients’ low purchasing power and create a lack of interest. Most of the 

households these days and due to the previously mentioned economic deterioration, are now 

seeking to get lodged in the cheapest available apartment in a competitive market (Abou Nasr, 

2013; Ali, Alzu’bi, 2017). Consequently, this issue will be the core of this research. 

“In general, housing must be affordable at the stage of purchase and at later stages of its life cycle 

without compromising on the quality and comfort needs” (Ali, Alzu’bi, 2017: p3). Therefore, the 

aim of this thesis is to provide reasonable, efficient and concrete methods that help bridge the 

above-mentioned issue through raising awareness of different stakeholders along with providing 

sustainable strategies, proper material selection and enhanced governmental legislations without 

compromising the cost of construction, the selling price for tenants of different economic status 

and the developers’ aims at maintaining their profits.  

 

Research Question 

How to provide sustainable affordable housing strategies in Lebanon while making it profitable 

for both households and developers? 

 

Objectives 

In order to achieve these aims various objectives are pursued: 
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• To analyze the market’s need for affordable sustainable housing projects in Lebanon 

aiming to validate the shortage in supply for those types of projects. This is done through 

the review of the literature on the Lebanese market and the lack of supply of affordable 

housing units. Moreover, an interview with the general director of housing allowed or 

clarified the lack of ASH projects. 

• To identify the obstacles preventing developers from adopting sustainable methods of 

construction. This is done through undergoing a mixed method approach starting by a 

desk-based research and involve primary data collected from interviews and 

questionnaires. 

• To highlight the needs and expectations of the low-income household, which constitutes 

most of the current Lebanese population through the review of the literature and semi-

structured questionnaires and interviews.  

• To identify the role of different stakeholders in implementing affordable sustainable 

housing projects in Lebanon and the availability of sustainable materials at low-cost which 

is done by interviewing different stakeholders and reviewing literature on this matter.  

• To test the possibility of designing a low-cost affordable sustainable housing project in 

Beirut, which is achieved through generating a pilot project as a prototype and model for 

future research use.  
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1.5 Thesis Structure  

 

This thesis is organized in six chapters. Following the introductory chapter, the literature review 

in chapter 2 has three sections. The first section tackles affordable sustainable housing concepts 

and characteristics defining definitions, frameworks, offer and demand, including economic 

sustainability in affordable sustainable housing, environmental sustainability in affordable 

sustainable housing, social sustainability in affordable sustainable housing and the synthesis 

concluded from those sub sections. The second section elaborates Affordable Sustainable Housing 

in the Lebanese context where a better understanding of the Lebanese housing market is developed 

under the following titles for the sub sections: Lebanon’s economic situation and importance of 

housing sector, Affordable Sustainable Housing supply and demand in Lebanon; Different 

Stakeholder’s role within the Lebanese construction framework as well as the final synthesis. 

Section three of the Literature Review includes Case Studies of design implementation in 

Affordable Sustainable Housing and covers an examination of green buildings certifications 

system’s impact on the cost of construction in different countries; design implementation in 

Affordable Sustainable Housing -the case of Jordan and Lebanon where a projection on means and 

tools to execute ASH projects is developed and finally the synthesis as a conclusion. 

Chapter 3 elaborates on lessons learned on methodology from precedents in the literature. The 

implemented methodology that included a case study on affordable sustainable housing supply in 

the Lebanese context, which will be serving the aims and objectives of this thesis is also developed. 

It includes the research philosophy, the research method, the study proposition, data analysis 

technique, the method of interpreting findings as well as the questionnaires’ objectives that were 

conducted to analyze the Lebanese situation. 
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Moreover, chapter four covers the analysis and discussions highlighting on the case studies and 

interviews held for the public sector and the private sector. It will also include the analysis of the 

data collected from the questionnaires through the SPSS program V25 as well as the packages that 

will be designed, based on the market research, in order to offer sustainable features at the lowest 

price possible to the developers and households in Lebanon. Moreover, it will involve the sample 

model reached with a cost simulation, to be able to achieve Affordable Sustainable Housing in the 

Lebanese context. To conclude, chapter five will be the summary and conclusion of the conducted 

work.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



17	
	

2. LITERATURE REVIEW 

 

2.1 Introduction 

 

Affordable housing cannot reach efficiency by excluding sustainable features. Accordingly, 

affordable housing can be directly related to the three pillars of sustainability, reaching a link 

between building green and targeting the low-income household. 

A deeper investigation on the Lebanese context and the current housing conditions under the 

present deteriorated economic situation will be performed, highlighting affordable sustainable 

housing as a solution to different interconnected disciplines. In addition, the research aims to 

identify different stakeholders, highlighting their roles in triggering the process of building 

affordable sustainable housing projects in the Lebanon. 

The review of case studies on different affordable sustainable housing projects in the MENA 

region, aims to create a solid groundwork of architectural details and low-cost technologies for 

further analysis. These executed projects could define success factors and limitations that they 

faced while achieving affordable sustainable projects in different contexts which can be further 

analyzed in comparison with the Lebanese context and conditions. 

 

2.2 Affordable Housing Concept and Characteristics 

 

Housing provides people with basic requirements, which include protection from the natural 

environment, economic stability through home ownership, a sense of identity within a community 

and privacy (Mulliner, Smallbone, Maliene, 2013). The design of a sustainable affordable house 
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should satisfy these basic needs by adopting design components, which when combined create an 

efficient package in terms of reduced cost, social equity and mitigated environmental impact. The 

main objective of affordable housing initiatives is to enhance the current situation of low-income 

household and accordingly maintain a better environment (Mulliner, Smallbone, Maliene, 2013).  

This can be successfully achieved by targeting the majority of the population which is currently 

the low and middle-income households. Integrating sustainability necessitates considerations of 

social, environmental and economic parameters. For example, it is important to investigate the 

economic dimension which embraces the initial cost and the additional ones. This is known as the 

life cycle cost and includes the transportation and services fees along with the monthly bills. 

Therefore, these additional payments will limit the daily expenses of the low-income class by 

spending their money on non-housing needs (Mulliner, Smallbone, Maliene, 2013). Another aspect 

to be elaborated as well is the environmental one which consists mainly of adopting green elements 

in the architecture within housing projects while reducing greenhouse gas emission through 

passive and technological design techniques (Gan, Zuo, et al., 2017). 

Finally, the social aspects for example, contribute to social acceptance and communities’ 

development in addition to equity in sharing natural resources and spreading awareness throughout 

society (Gan, Zuo, et al., 2017). 

 
2.2.1 Economic Sustainability in Affordable Sustainable Housing 

Initial Cost of Construction ICC and Life Cycle Cost LCC: 

As previously mentioned, the rise of sustainable affordable housing in Lebanon is being held back 

due to the economic drawbacks and specifically due to the assumption that the process of reaching 

sustainability requires an additional amount on the initial cost of construction which will 

simultaneously lead to the increase of the apartment price and result in a low demand from low-
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middle income households (Uğur, Leblebici, 2018). This assumption can be refuted once the 

household realizes that a house in general should be evaluated based on two criteria (Marzouk, 

Azab, 2017; Uğur, Leblebici, 2018): The Initial Cost of Construction (ICC) and the Life Cycle 

Cost (LCC): 

‘The balance between affordability and sustainability in housing can be achieved by using 

an integrated design approach, identifying goals, setting standards of sustainability to be 

achieved and paying attention to the life cycle cost analysis (Subramanian, 2005) in (Ali, 

Alzu’bi, 2017, p.4).’ 

Buying a house is considered to be a lifetime investment, which should be planned and arranged 

accordingly taking into account future living costs and expenditures (Ali, Alzu’bi, 2017). 

Therefore, the household should not be concerned with paying an additional amount to get a 

sustainably designed apartment while disregarding the advantage of saving much more on the 

running cost. This additional cost will eventually account for the largest share 83% of the futures’ 

expenditure as stated by the institution of civil engineers (CIOB, 2016). However, this should be 

complemented by the subsidized loan providers along with the support that should be provided by 

the government which will be elaborated in the next sections. 

Increasing interest in ASH could be achieved by raising awareness on the difference between ICC 

and LCC. The Initial Costs of Construction ICC are those costs that are incurred during the design 

and construction process. They can include any of the following: Planning, permit, preliminary 

engineering and project design whereas Life Cycle Cost or LCC is the overall cost of the project 

through its life cycle taking into consideration all relevant economic factors starting from initial 

cost to end of life cost including diverse rates of money (Marzouk, Azab, 2017) (Uğur, Leblebici, 
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2018). In-use energy predominates building energy consumption, and varies usually between 80% 

and 90% of the total energy consumed.  

However, the decision of building green projects comes at a cost. In fact, incorporating sustainable 

features within building design adds to the initial cost of construction an estimated increase 

emerging by 4.2%-8% (Gan, Zuo, et al., 2017) and this conforms with another reference which 

claims that green buildings increase the initial cost of construction by 4-11% (Uğur, Leblebici, 

2018). This increase in budget would not be born only by the developer who is unable to remove 

it out of his own profit margin and accordingly finds himself compelled to add it on the selling 

price which makes it increase definitely (Gan, Zuo, et al., 2017).  

Thus, it is crucial to highlight that despite the increase of the selling price per apartment as 

mentioned, there is an absolute decrease on the long-term life cycle cost and performance 

(Marzouk, Azab, 2017). The life cycle cost should then be planned during the initial design phase. 

It should be studied and taken into consideration as it implies less future house expenditure on 

maintenance and energy bills knowing that the in-use phase of a house shares the largest amount 

of energy consumption as mentioned. In Europe for example, the main use of energy by households 

is for heating their homes (64.7% of final energy consumption) with 13.8% for electrical 

appliances (Eurostat, 2019). Another example also covers the operating, maintenance and repair 

cost, which can be achieved by changing materials of the building, ensuring a low housing energy 

expenses and by that changing the characteristics of building construction. (Bostancıoğlu, E., 2008, 

p. 1-2) 

However, despite all the studies on saving money on the long run, residents and households are 

still neglecting this factor and are still leaning towards buying the cheapest apartment available on 

the market because of their limited purchasing power and their inability to pay more. (Olanrewaju, 
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Tan, Abdul-Aziz, 2018). These decisions can be altered by taking into consideration the interests 

of the low-income class through questionnaires, public hearings, seminars, conferences, online and 

offline awareness campaigns (Olanrewaju, Tan, Abdul-Aziz, 2018).  

 

 

2.2.2 Environmental Sustainability in Affordable Sustainable Housing 

 

The environmental aspect of sustainability remains one of the major elements to be considered. 

That is why designing a green sustainable building will decrease effectively the greenhouse gas 

emission. However, in low-cost affordable housing, this aspect gains additional value since it can 

directly influence other parameters such as the economic one, which if carried out properly would 

lead to a lower ICC and LCC. (Bostancıoğlu, E., 2008) The environmental aspect in housing 

usually consists of energy efficiency, water efficiency, and effective utilization of available 

resources, reliability and durability, efficient solid waste management and healthy controllable 

indoor environment in addition to reducing the GHG emission of selected materials. This will 

automatically result in outdoor environment improvement and reduction of Carbon Footprint to 

minimize the biodiversity loss (Gan, Zuo, et al. 2017).  

Moreover, maximizing the possibility of using passive design strategies if the site allows it, site 

construction sustainability, natural ventilation, and the use of natural resources as energy providers 

are main parameters of every green building. Nevertheless, what is critical concerning ASH is the 

way these strategies and mainly materials are selected during the design and tendering phase, 

considering that the extra cost on construction should be minimal with maximum return on 

investment (Bostancıoğlu, E.; 2008). This factor will challenge not only the developer, contractor 
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and local suppliers but also the architect, as she/he is responsible of the selection for low cost 

techniques and avoiding complicated costly technologies. This way, the household would pay the 

least possible amount of money on its initial cost without compromising its long-term profitability. 

Another facet includes monitoring the construction site process in every aspect to increase its 

efficiency and sustainability starting with controlling the construction site through minimizing 

transportation, use of natural resources, recycling of existing materials, planting to reduce noise, 

water efficiency and many other factors (Ali, Alzu’bi, 2017). 

In general, the major part that contributes to reaching a sustainable housing design and reducing 

energy consumption and maintenance cost over the life cycle cost are the following: the total 

embodied energy of materials should be low, which can be obtained through a proper selection of 

material with cost considerations; the total energy required for construction and which takes into 

consideration the construction site process and its sustainability and efficiency measures; proper 

construction site planning that can reduce significantly the construction cost and therefore reduce 

the added amount on the initial cost of construction. (Gan, Zuo, et al. 2017).  In addition, during 

the in-use phase, monitoring annual energy required for operation and maintenance cost, which 

will directly affect the return on investment as well as the environmental aspect. In addition, a list 

of potentially harmful materials and their health effects should be established along with initiating 

a design to reduce annual water usage and treating the resulting waste during the construction 

process (Gan, Zuo, et al. 2017). 
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2.2.3 Social Sustainability in Affordable Sustainable Housing 

 

Today there is growing realization that we must look beyond affordability and more broadly at all 

aspects of planning that make residential development socially sustainable (Yu, 2015). Affordable 

sustainable housing is considered as a starting point for building sustainable communities, whereas 

sustainable communities are defined as: 

‘places where people want to live and work, now and in the future, they should be active, 

inclusive and safe, well run, environmentally sensitive, well designed and built, well 

connected, thriving, well served and fair for everyone.’ (Mulliner, Smallbone, Maliene, 

2013: p.278) 

Another definition of social sustainability stresses on the idea that it seeks to enhance the protection 

of people, all people regardless of color, origin, culture, or socio-economic status, against risk by 

fostering the adaptation of just and equitable social, economic and environmental policies 

(Eizenberg and Jabareen, 2017). Others aim to relate it to the understanding of the entire society 

as Littig and Griessler describe this concept, “Social sustainability is a quality of societies. It 

signifies the nature-society relationships, mediated by work, as well as relationships within the 

society.” (Littig, 2005, p. 5) 

In brief, the social aspect is an important part of any study, and creating a healthy community is 

the steppingstone for any broader scope towards reaching a better environment. The social 

dimension of sustainability in affordable housing consists first and foremost in providing equally 

to everyone the right of owning a house. Affordable sustainable housing allows the low-income 

household to save an extra amount of money that could be spent elsewhere such as education, 

health and social activities, which would enhance in return social participation and integration 
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(Mulliner, Smallbone, Maliene, 2013). “affordable housing which reflects both public usage and 

appropriate policy goals is housing which is reasonably adequate in standard and location for a 

lower- or middle-income household; and does not cost so much that such a household is unlikely 

to be able to meet other basic living costs on a sustainable basis” (Disney, 

2007, p. 1). 

 To strengthen this concept, the government should make sure all available public resources would 

be spread horizontally all over the community without any discrimination, starting from the use of 

public transportation, public facilities, educational and health care facilities, proper management 

and access to public spaces and common areas enhancing interaction between neighbors of the 

same community within a safe environment. (Gan, Zuo, et al. 2017; Yu, 2015).  

In fact, Inequality and social exclusion receive considerable contemporary policy attention. In 

the field of international development, inequality—both vertical (between individuals and 

households) and horizontal (between groups)—is a core concern in the 2030 Agenda for 

Sustainable Development. (Canelas, Gisselquist, 2019) 

 

Another important aspect of social sustainability is the integration of the household’s needs within 

the initial design phase, starting with involving it in selecting parameters such as area dimensions 

of the house, number of rooms, the layout of the apartments and many other parameters that give 

back to the household the sense of social belonging.  

Failure to reach social sustainability in housing might lead to a reduced sense of ownership and 

community, abandonment of homes, defaults on mortgages, decline in brand value for developers, 

and unsafe neighborhoods (Eizenberg, Jabareen, 2017). The success of the social aspect in ASH 

on the other hand is reflected in social acceptability (Eizenberg, Jabareen, 2017). There is a largely 
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intangible social aspect inherent in housing that must be evaluated because of its qualitative nature. 

Due to the difficulty of quantifying these types of parameters, it is recommended that evaluation 

of the social criteria consist of a subjective assessment of the physical elements of the house and 

how these elements meet the social expectations and needs of the future households that are 

expected to occupy this house (Kalfaoglu and Hatice, 2017). As a result, these parameters will 

enable the design to blend in any available context, especially when designed according to the 

needs and requirements of the society in which the project is taking place. 

As a result, social sustainability cannot be generalized yet customized based on the participation 

of the social mix of each country, each area and each neighborhood. This section can open to an 

elaborated qualitative research on the social housing needs of the Lebanese market, and more on 

the needs of the low-income sector of the Lebanese community. The qualitative research that 

targets the understanding of social sustainability should therefore be elaborated based on the 

following main questions: (Akadiri, Chinyio and Olomolaiye, 2012; Kalfaoglu and Hatice, 2017; 

Bordignon, 1998) 

Functionality Aspect: Does the design reflect the needs and requirements of the households and 

the community? (Bordignon, 1998) 

Describe the physical aspects of the home (e.g., size, number and type of rooms, level of comfort, 

etc.) and any functional advantages or disadvantages of the design.  This might convert 

recommendations into physical design decisions that could adapt to any given context. 

Human Involvement: How well does the design incorporate the desired involvement of the 

prospective homeowners?  
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This may be described in terms of the level of customizing choices offered; or the percentage of 

the home that is owner built and custom made based on the requirement of the households. 

(Akadiri, Chinyio, Olomolaiye, 2012) 

Familiarity with Materials and Technique: Are the materials used in the design compatible with 

the people and surroundings? Is the design considered desirable by the future homeowners and the 

surrounding community? (Kalfaoglu, Hatice, 2017). 

Finally, any given design should comply with its surroundings and blend within the nature of the 

country in order to be accepted by the community. This will enhance the sense of belonging instead 

of considering the project a compulsory and imposed one. In general, any research concerning the 

social dimension of housing should include? the above-mentioned parameters: (Kalfaoglu, Hatice, 

2017), needs-oriented design and participation, accessibility and circulation, efficiency of 

planning, flexibility, safety, health and comfort, open spaces, children’s playground or access to 

them, proportion and density of the buildings. (Bordignon, 1998) 

2.2.4 Synthesis 

 

Affordable housing has a great potential for sustainability, despite that existing housing stock does 

not comply with sustainability requirements, we might still create a change in the future by 

implementing proper design strategies. When aiming for affordable sustainable housing, 

economic, environmental and social aspects should be highly considered and analyzed to reach an 

effective design package. This can be projected and applied in the Lebanese context, taking into 

consideration the Lebanese social structure, history and characteristics.  
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How do the Lebanese context and environment differ from other countries? What are the available 

materials and technologies offered by the Lebanese market? How can the Lebanese social structure 

affect in achieving affordable sustainable housing in Lebanon? Who are the main stakeholders 

responsible for achieving affordable sustainable housing? What possible approaches can be 

adopted to initiate affordable sustainable housing in Lebanon? 

 

2.3 Affordable Sustainable Housing in the Lebanese Context 

 

The first Housing Law in Lebanon was issued in 1962 and amended (Law 58/1965) in 1965. The 

Law recognized the need to ‘facilitate residency to households in need, whether middle or low 

income, in cities and villages.’ (Appendix K). The responsibility of public agencies in facilitating 

access to housing for middle and low-income citizens materializes through multiple regulations 

such as Law 118/1977 (Appendix K) that included this responsibility in its definition of the 

jurisdictions of municipal authorities or again through the rent control legal framework last 

upheld through 160/1992, in setting up historically agencies such as the Public Housing 

Corporation since 1997 (Fawaz, Salame, and Serhan, 2018).  

Despite all the stated legislations, laws and regulation placed to enhance sustainability and 

provide proper housing for its citizens, Lebanon still stands far behind the projected progress. In 

housing construction, very few buildings are considered to be sustainable green projects. The 

tendency is usually to use it in the marketing campaigns while abandoning it in reality (Abou 

Nasr, 2013).  
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2.3.1 Lebanon’s Economic Situation and Importance of Housing Sector 

 

As previously stated, the construction sector is a main pillar of the Lebanese economy with more 

than 16% of its GDP (BankMed, 2017). Housing by itself constitutes 81.7% of the total share of 

construction projects in Lebanon (Bank Audi, 2018) (Bankmed, 2017). According to Bank Audi’s 

reports in 2018, the real estate housing sector is witnessing a huge drop in sales by 18.2% (Bank 

Audi, 2018) and construction permits, according to the Order of Engineers and Architects (OEA), 

witnessed a drop by 17.8% (Bank Audi, 2018), along with a clear swing in the demand of the 

households toward smaller and cheaper apartments. These numbers were affirmed by Bankmed’s 

report that stated a decrease in the volume and value of real estate in the past 5 years swinging 

from 82,984 in 2011 to 64,248 in 2016 (Bankmed, 2017).  

 
Chart 2.1. Housing share in the construction sector (Bankmed, 2017: p.10) 

 

As mentioned in the same report, based on “Ramco” a real estate advisory agency, the average 

size of apartments under construction and on demand are apartments averaging 182m2 with 8% 

decrease from last year’s statistic. In addition, the demand on smaller apartments is due to the fact 
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that budgets are being reduced and developers are following the trend and demand of the market 

coupled by a marginal investment by the Lebanese diaspora and investors (Bank Audi, 2018). The 

previous high demand on housing subsidized loans were so due to the low rates, where many 

prospective young home buyers were lining up as applicants seeking governmental assistance, 

which made the residential purchase potentially more affordable. For relatively poor households, 

these loans are the only way to own a house (Maloy, 2018) (Kukrety, Al Jamal, 2016).  

However, for households classified as people with absolute poverty, these have few chances of 

buying an apartment without the direct intervention of the government, religious parties in 

Lebanon, religious endowments or other entities responsible for direct affordable housing 

interventions such as: community based organizations (CBOs), non-governmental organizations 

(NGOs) and non-profit organizations who have been increasingly involved in ASH provision 

(Fawaz, Salame and Serhan, 2018). More generally, CBOs and NGOs have assumed a more central 

role in local governance as the responsibility for the delivery of public needs has been relayed to 

them (Fawaz, Salame and Serhan, 2018). (Appendix 3) 

Furthermore, according to the World Bank (2020) COVID-19 is expected to have a substantial 

impact on the Lebanese economy and concentrated on key sectors such as retails, restaurants, 

construction, real estate and banking. In addition to COVID-19 effects, the World Bank assume 

insufficient financial crisis policy responses, parallel exchange rates and continued deleveraging 

in the financial sector at the expense of the real economy. In addition to the recent spike in COVID-

19, Lebanon is experiencing the impact of multiple growth shocks, including an explosion that 

killed over 200 people and destroyed Beirut Port, warehouses storing food and other vital 

resources, and vast residential and business areas. These shocks reinforce the ongoing financial 
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crisis that had already increased headcount poverty, exacerbated extreme poverty, and reduced the 

middle-income group.  

Therefore, Lebanon needs a credible crisis management strategy that identifies crisis stabilization 

and recovery measures along with a number of dimensions, especially the external and financial 

sectors, social safety nets, a growth of framework and the governance deficiency. (ILO, 2020, p.3)   

 

2.3.2 Affordable Sustainable Housing Supply and Demand in Lebanon 

 

The effect of COVID-19 is felt around the world and real estate companies are negatively 

impacted in different ways, especially in Lebanon (Deloitte, 2020). In the short-term, real estate 

executives are concerned with preserving value and liquidity due to the bank’s crisis. COVID-19 

induced a GDP shock as a result of lockdown measures and the consequent drop in aggregate 

demand. Households are facing a price shock of around 50 per cent because of currency 

devaluation and COVID-19-induced reductions in the economic activity. (ESCWA, 2020) 

This sector has been greatly impacted by the collapse of the country’s economy (World Bank 

Group, 2020). While many can no more afford loan payment if credited by Lebanese banks, others 

have turned to this market to safeguard their savings, therefore the COVID-19 pandemic came 

with an additional set of challenges. (Moussa, W., 2020) 

Moreover, one of the most endemic problems of Lebanese cities is the lack of appropriate 

affordable housing options which was aggravated by the explosion that destroyed more than 200 

houses and left its tenant homeless. In fact, a total of 200,000 homes were affected in the blast, 

including 3,000 severely damaged or destroyed, according to UN estimates. An estimated USD 
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84.6 million is needed in just the first three months of the emergency for shelter assistance. Only 

USD 1.9 million of that amount (2.3%) has been disbursed so far. (Schembri, 2020) 

one can speak of an ongoing affordable housing crisis that forces a substantial number of Lebanese 

citizens, refugees, and migrant workers to dwell in dismal conditions (Fawaz, Salame, Serhan, 

2017). This crisis extends to a large percentage of the Lebanese population to whom housing loans 

do not provide a viable option while many of those until recently protected by an albeit 

dysfunctional rent control system law 160/1992 (Appendix 3) are threatened by immediate 

eviction (Fawaz, Salame, Serhan, 2017).  

In Lebanon, there is a high demand on affordable housing in general especially due to the current 

economic situation elaborated in the previous section and which was clearly demonstrated in the 

high demand on housing loans as stated by the governor of the Central Bank (Knusten, 2015).  An 

average of 5000 house loan applications used to take place per year according to the head of the 

public corporation for housing Mr. Rony Lahoud (Redd, 2018). According to Nassereddine (2014), 

housing affordability plummeted between 2004 and 2010. According to one measure of household 

income, the average Lebanese family made just under 1.6 times what they needed to qualify for a 

Public Corporation of Housing (PCH) loan in 2010, down from double the qualifying income in 

2004. Still, Lahoud claimed that he is exploring ways to make housing more affordable for low-

income Lebanese (Redd, 2018).  

Therefore, an action plan should be set, in order to find solutions, convincing both 

developers/owners and households to adopt sustainability in any of their decisions whether while 

building a project or buying an apartment and this will have to be coupled with the government’s 

support. This can be achieved by applying incentives and remunerations, which should encourage 

developers to build sustainable affordable projects. One method is to subsidize loans backed up by 
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a low interest on any building that complies with green buildings standards (Taylor, 2011). 

Another method consists of modifying rules and regulations to comply with sustainable evolution.  

“Our construction rules and regulations date for more than 20 years and do not account for 

the energy saving, water or environmental impact of buildings and their occupants. 

Legislations should take an important part of the solution, allowing developers to use 

sustainable methods at ease.” Said Traboulsi (Taylor, 2011: p.3). 

 

2.3.3 Different Stakeholders’ Roles in The Lebanese Housing Construction Industry  

 

Various stakeholders are involved in the Lebanese construction industry and form a major factor 

in triggering affordable sustainable housing in Lebanon. The following actors take responsibility 

in implementing sustainable practices such as affordable sustainable housing developments. To 

start, the government recognizes the right to housing through Lebanon’s housing law (58/1965), 

which affirms its responsibility to facilitate access to housing for middle or low-income Lebanese 

sector. Law 118/1977 (Appendix 3) further identifies shelter provision and access to public 

services and infrastructure for all amongst the responsibilities of municipal authorities. (Fawaz, 

Salame, Serhan, 2017)  

This kind of sustainable practices will result in a win-win situation, on the one hand reviving a 

vital economic sector and on the other hand moving forward towards reducing energy consumption 

and building a better environment. “It is widespread that changes to the regulatory framework, 

particularly building regulations, are considered to be effective means for a behavioral shift in the 

construction sector”. (Majdalani, Ajam and Mezher, 2006: p.4). 
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In light of the above, the stakeholders who share fundamental roles in implementing affordable 

sustainable housing are the following: the owner/developer, OEA (Syndicate of engineers and 

architects in Lebanon) and the contractor (Majdalani, Ajam, Mezher, 2006).  

 

2.3.3.1 The Government’s Role in Providing Affordable Sustainable Housing 

The role of the government is fundamental in creating initiatives for implementing affordable 

sustainable housing projects in Lebanon. As Mr. Samir Traboulsi, president of the Lebanon Green 

building association stated (Taylor, 2011): 

‘In order for green buildings to be widespread, whether BREEAM, LEED, ARZ or any other rating 

system, the government needs to create incentives. Lebanon needs to create the right framework 

for developer’s users, real estate buyers, those people who are going to live in the building. This 

is how you give the market an orientation towards green buildings. If you channel users toward 

buying green buildings it certainly influences developers’ (Taylor, 2011: p. 3). 

This role developed gradually and changed from that of a direct provider for the main role of the 

government is not to produce services but rather enable others to produce them through more 

incentives, regulatory and appropriate financial environments (Isaac, 2011). This could be 

achieved through a private-public partnership between the government and the developers (Ali, 

Alzu’bi, 2017).  

However, the role of the government is to provide facilities and policies for affordable sustainable 

housing such as to facilitate home ownership for the Lebanese population, provide sufficient land 

plots and incentives for those who are meant to implement affordable sustainable housing (Taylor, 

2011), foster a healthy housing finance and facilities in which the government can access public 

funds to generate policies that ensure the participation of the community (Isaac, 2011). This can 
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also be enhanced through enabling NGOs to play a more significant role in helping poor 

communities and organizing them to achieve an effective household lifestyle (Isaac, 2011). 

Another reference specifically pointed to cooperatives as an interesting framework to explore is 

“Waqf” (Religious land endowment) as a property mechanism capable of facilitating access to 

property. Second, building rules and regulations can be used to require developers to allocate a 

percentage of the housing stock they are producing as “affordable” (Fawaz, Salame, Serhan, 2018: 

p. 5). Alzu’bi (2017) stressed on the direct intervention of the government which plays the role of 

the direct provider of affordable sustainable housing projects in Jordan. In this case, the 

government played a direct role in providing affordable sustainable housing projects in different 

cities for its low-income section through public funds under the umbrella of the king and the 

government.  

As a summary, the role of the Lebanese government is essential, whether as the enabler that acts 

as a facilitator through legislations, incentives and facilitating public-private partnerships (Isaac, 

2011), or as the provider similar to the case of Jordan where the government took the initiative of 

providing ASH through different strategies (Ali, Alzu’bi, 2017).  

 

2.3.3.2 Built Environment Professionals’ Role in Providing Affordable Sustainable Housing 

 

The government is not the sole responsible party in initiating affordable sustainable housing 

projects. One of the most important contributors to the delivery of these projects are architects and 

engineers who are often overlooked since they operate in response to developers will (Maher, 

2017). From conception to creation both share a significant part in the future design orientation of 

a building, and they are involved as well in designing sustainable infrastructure. Sustainable 
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designs aim to create projects and infrastructure that have minimum impact on the natural 

environment. Therefore, at an early stage of the design process, architects and engineers should 

consider the entire life cycle of a project taking into consideration the reduction of energy 

consumption. (Majdalani, Ajam, Mezher, 2006).  

“We have entered a time when the government-architect partnership needs to be revisited. 

As a key player in the development of the built environment, the architecture profession 

has the skills to deliver housing that addresses crucial issues, such as affordable living, 

sustainable design and flexible housing, providing savings in both upfront costs and the 

ongoing cost of occupation”. (Maher, 2017: p.6) 

As stated in the literature and based on a questionnaire survey including more than 50 participants 

in Lebanon, mainly, architects and engineers along with other parties such as contractors and 

developers, the architects and engineers were the most aware party regarding sustainability. 

(Majdalani, Ajam, Mezher, 2006). This is mainly related to the fact that architects and engineers 

are informed during their studies about the importance of sustainability.  

However, architects practicing in developing countries face the challenge of persuading their 

clients, the developers and the wider society that sustainable built environment improves the cities 

we live in, but eventually developers invest to earn their share of the profit and that is their main 

priority. This is actually one of the main roles of architects who could be the main source for 

advocating sustainability and affordable housing, as he/she is supposedly knowledgeable about 

this matter. 
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2.3.3.3 Developer’s Role in Providing Affordable Sustainable Housing 

 

The developer has a main role in deciding whether to build affordable sustainable housing or not 

(Gan, Zuo, et al. 2017). As stated previously, in the case where the government fails to occupy the 

role of the provider, it can instead play the role of the facilitator and collaborate with the private 

sector by creating a mutual interest in building ASH. This is however directly related to the 

interaction with all the previously mentioned stakeholders. The support of the government is 

required through playing the role of the enabler. This can be achieved through providing 

incentives, legislations or enabling public-private partnerships which is elaborated in the following 

chapters. In addition, architects should act as the backbone of this relation through providing 

expertise from the design phase, consultancy and execution (Maher, 2017).  

‘Developers in Lebanon showed a reasonable level of awareness regarding sustainable 

construction and supported initiatives in this regard as long as it protects the interest of their 

investment and do not impose any additional costs or risks’ (Majdalani, Ajam, Mezher, 2006: p4). 

This result correlates with different readings highlighting the importance of maintaining the 

developer’s profits while suggesting sustainable projects (Marzouk, Azab, 2017) (Uğur, Leblebici, 

2018) (Abou Nasr, 2013).  

As for contractors, contracting firms in Lebanon are not applying sustainability and environmental 

concerns in their practices as the competition is considered high in a relatively small market. 

Increasing their profit is their main concern (Majdalani, Ajam, Mezher, 2006). Nevertheless, 

contractors are also in need of awareness. They should acknowledge the fact that they can always 

maintain their level of profit even when applying sustainable measure while building. Furthermore, 

this can be easily achieved through well-defined and recognized steps including reducing their 
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waste and increasing their construction efficiency by reusing excavated materials in order to 

minimize dumping costs which will be of their benefit. (Majdalani, Ajam, Mezher, 2006) 

As a summary, reaching affordable sustainable housing is a result of extensive cooperation 

between different stakeholders. This chain should be well balanced, through a public/private 

partnership that would result in an effective plan to provide affordable sustainable housing projects 

that would benefit first and foremost the low-income households while maximizing the 

environmental profits. 

 

2.3.4 Green Buildings Application within the Lebanese Context 

 

The Ministry of Environment (MoE) was established in 1993 decree 216 (appendix 1) to protect 

the environment and was amended in 2005 to address sustainability issues (Awwad, El Khoury, 

2012). Another important initiative is decree 14865, enacted by MoE in 2005, in which the 

Ministry promises to make financial contributions to non-profit organizations to carry out 

environmental activities that enhance sustainable development including the promotion of research 

in this field.  

 Lebanon is not at the forefront of countries in the Middle East by the number of green property 

projects. Only 56 projects were LEED certified compared to more than 3125 in the Arab countries 

specifically 1714 in the United Arab Emirates, 223 in Qatar and 821 in Saudi Arabia (USGBC, 

2020).  However, in Lebanon as shown in Appendix 2, very few decrees and legislations exist that 

enforce the implementation of green buildings as the focus is mainly on protecting water resources, 

forestation and land preservation.  
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Across the world, governments and businesses are recognizing the value of a voluntary assessment 

methodology for eco-friendly buildings. That methodology is being called a “green building 

certification” (Karkour, 2014).  

In the past five years, both LEED and BREEAM have inspired the development of similar national 

certification schemes in the Middle East, namely the “Estidama” initiative’s Pearl Rating System 

in Abu Dhabi and the Qatar Sustainability Assessment System (QSAS). It is worth mentioning 

that in these countries, those rating systems are government mandate on developers. The Lebanon 

Green Building Council (LGBC) has created a totally different methodology, the ARZ rating 

system, by considering the local context. ARZ is currently only available for existing operational 

commercial buildings. But the LGBC is looking to expand ARZ to other project types (Karkour, 

2014). However, despite having a tailored Lebanese rating system, LEED (Leadership in Energy 

and Environmental Design) remains on top of the adopted rating systems used in the Lebanese 

construction industry (Awwad, El Khoury, 2012). Until 2014, four projects have been certified in 

Lebanon: the BLC Headquarters (first ARZ Bronze certification), the International College 

Elementary School (first LEED Gold certification), the Beirut City Centre Mall (second LEED 

Gold certification), and Casa Batroun (first BREEAM Excellent certification and the first 

Excellent rating in the Middle East). According to Karkour (2014) there are currently many other 

under-construction projects are LEED pre-certified buildings that will be analyzed in the following 

chapters. 

To earn a green certification, the building construction cost will increase (Uğur, Leblebici, 2018). 

Actually, according to the operations manager of “Green Stone Development”, a Lebanese 

development company working on a LEED and BREEAM certified green building projects, Sami 

Andraos during an interview with Executive Magazine: “We chose the location and started our 
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project as a green one, so we knew right from the beginning that we would have to sustain high 

costs” (Cauli, 2014: p. 1). Furthermore, another project in Achrafieh (Beirut) was built according 

to BREEAM, where the main obstacle, as Mr. Sami Andraos declared, was in the acoustic 

insulation as BREEAM required 32mm double glazing, which was not available in the Lebanese 

market. In addition, the costs faced by the developers in order to build green may reflect on selling 

prices when assets are put on the market, this extra investment is, in some cases, part of the initial 

budget and is not transferred to buyers (Uğur, Leblebici, 2018). Finally, it is still not easy to 

quantify the cost of green certification in Lebanon, but malls and schools who decided to opt for 

green buildings had a return on investment in three years, while in residential projects this is not 

yet being tracked due to the small amount of green residential projects (Cauli, 2014).  

In summary, sustainability needs further nurturing within the Lebanese context. This can be 

achieved by a synchronized interaction of different stakeholders in initiating affordable sustainable 

housing in Lebanon. By highlighting the role of each stakeholder, the aim is to minimize existing 

obstacles that would prevent developers to adopt (ASH) projects in Lebanon. In order to assess the 

extra cost of construction on sustainable housing projects, a comparative study on the green 

certification systems will be explored followed by case studies on affordable sustainable housing 

projects in different countries.  

 

2.4  Case Studies 

In this section, a comparative examination of green buildings certifications system including its 

impact on the cost and its implementation in different countries will be examined. In addition, two 

case studies will be studied and analyzed in Jordan and in Lebanon. I selected Jordan due to its 

proximity to Lebanon, the nature of both communities as well as the different approach that they 
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used to provide affordable sustainable housing knowing that in Lebanon we still lack these 

initiatives. The aim of this section to assess the extra cost of construction caused mainly by 

adopting green building systems and sustainability in construction. 

 

2.4.1 Comparative Examination of Green Buildings Certification System on the Cost 

of Construction in Different Countries 

As previously stated, one of the major setbacks in building affordable sustainable projects is the 

expected increase in the initial cost of construction. In order to reveal the cost of green buildings 

in comparison to conventional-standard buildings, which is the main reason behind developers 

avoiding affordable sustainable housing projects, early studies initiated in 2000 stated that building 

green has an additional cost of more than 25% (Uğur, Leblebici, 2018). These numbers were 

updated, as more realistic studies and data in the following years revealed that the additional cost 

of certification was less than expected. As a result of studies conducted in the US using a large 

data set, LEED certification costs were determined to increase the total construction cost by 4–

11% (Uğur, Leblebici, 2018).  

Another study in the US on LEED Platinum buildings showed an increase in cost of 6.50% 

compared to conventional buildings, followed by LEED Silver buildings (2.11%), LEED Gold 

buildings (1.82%) and LEED Certified (0.66%). However, this order was different in other studies, 

which established an 8.6% cost premium for LEED Platinum buildings as compared to the LEED 

Certified buildings, followed by LEED Gold buildings (4.0%), and LEED Silver buildings (1.9%) 

(Chokor, 2015). Most of the literature explored the LEED certification since it is the most used 

certificate worldwide. However, LEED is not the only rating system, yet it can be used as a 

reference for the variation in cost. The Lebanese context might differ from other countries such as 
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the United States. In this respect, a study on countries that are located in the periphery might 

indicate a higher correlation. As a result, two LEED-certified buildings in Turkey were compared, 

one with gold and the other with platinum certifications (Uğur, Leblebici, 2018).  

The result of the research came out with 7.43% addition on the initial cost for gold while the 

platinum’s construction cost of the building increased by 9.43%. However, what was interesting 

is the decrease in maintenance cost of 31% for the gold rated building and 40% for the platinum. 

When only the benefits from water and energy savings are taken into account, it was calculated 

that additional costs were recovered in a shorter period of time in the gold certified building in 

comparison to the platinum certified building and it was predicted that this period would be even 

shorter when other functional, environmental, social and aesthetic performances were added 

(Uğur, Leblebici, 2018). 

In summary, the initial cost of construction may vary from adopting one rating system to the other. 

The design decisions might directly affect the efficiency of the building and the return on 

investment as well. As perceived in the above-mentioned studies, the gold certified building has 

an advantage over the platinum one since its additional costs are recovered in a shorter period 

considering the present value of savings or the gold certified buildings but this cannot be 

generalized on all type of buildings and on all context. Therefore, it is a must to study the 

alternatives prior to selecting a specific rating system.  

In fact, by comparing different studies, one can notice that numbers do not relate or match. This 

discrepancy is mainly since each country is limited by the availability of workmanship, of 

sustainable materials, and relatively related to their cost. This would demand further investigation 

in the Lebanese market seeking the availability of sustainable low-cost materials, which if not 

obtained, leads to the increase on the ICC. This will be elaborated in the next chapters through 
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empirical research on Lebanese Green Certified Buildings considering the status of each project 

through interviewing different stakeholders as well as collecting quantitative data of the projects. 

 

2.4.2 Design Implementation Method in Affordable Sustainable Housing, the Cases of 

Jordan and Lebanon 

 

Accommodating the low-income citizens’ needs poses a significant challenge to developing 

countries during the urbanization process (Lin et al., 2015). As a way of better understanding the 

application of ASH projects in terms of running cost and initial cost, a comparison is done on 

different executed projects in the Middle East analyzing the main stakeholders that contributed in 

the development of affordable sustainable housing projects. Jordan was selected as a case study 

for several reasons. First, due to the high demand on (ASH) which is relatively similar to the 

Lebanese context especially when comparing the causes behind the rise in demand due to the 

influx of refugees in the recent years (Syrian, Iraqis) (Alnsour, 2016). Second, as previously 

mentioned, different stakeholders are set to intervene in providing (ASH) projects for the low-

income household. In the case of Jordan, the government took the charge of providing directly or 

through significant loaning programs.  

‘The Jordanian Government initiated many activities in the housing sector, such as establishing 

the Housing Corporation (1966), the Housing Bank (1973), the Military Housing Corporation 

(1974), the Urban Development Department (UDD) (1980) and the HUDC (2016). The most 

recent initiative was the “Decent Housing for Decent Living” project introduced by his Majesty 

King Abdullah the Second in 2008, declaring that year as the year of housing.’ (Ali, Alzu’bi, 2017: 

P4).  
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These projects paid little attention to the sustainable and environmental factors in housing as the 

concentration was on providing low-cost housing units (HUDC, 2016). Similarly, in Lebanon all 

initiatives that are being promoted by the government aim at providing affordable housing 

projects through several programs (PCH) public corporation for housing loans or subsidized 

loans provided by the central banks and the private ones. Nevertheless, what is common is that in 

both countries there is a lack of interest in sustainability when designing affordable housing. 

What is interesting is that in Jordan, through the collaboration of different stakeholders from the 

public and the private sector namely The Center for the Study of the Built Environment (CSBE) 

and several engineering and architectural firms along with the (HUDC). 

Furthermore, the projects analyzed in the following paragraphs reflect a deep understanding of 

the local climate of Jordan perceived in the way these projects were built using local materials 

and basic passive design strategies, which should be a major success factor when building a 

sustainable housing project (Alnsour, 2016). 

The first case study is in Jordan, a relatively hot arid climatic area. Three projects were executed 

in different cities, Aqaba, Abu Alanda and Faihaa. All of these projects were completed under the 

umbrella of Housing and Urban Design Corporation (HUDC); which are responsible for the 

housing and urban sector in Jordan including study, formulation and implementation of the 

national housing strategy and issuing of any relative legislation and government housing programs 

and policies (ZAWYA; 2019); and the local authorities (figure 2.3-2.4). In order to assess the 

climate impact on affordable sustainable housing design decisions, and to widen the scope on 

different stakeholders’ role in initiating affordable sustainable housing, a cross reading was made 

on articles studying affordable sustainable housing attempts in the middle east area taking the case 

of Jordan and the case of Lebanon.  
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2.4.3 Case of Jordan 

The comparison between the three projects is based on several parameters. First, Al Aqaba 

project is a project that relies mostly on passive design with minimal use of technology and 

electrical systems and consists of only two floors with two apartments per floor. The whole 

design consists of a pure understanding of the properties of Aqaba and the lifestyle of the 

Jordanian people. Abu Alanda housing project also focuses on the passive design as a main tool 

do reduce energy consumption but is composed of eight floors with two housing units on each. 

However, in this project the design relied also on technology using solar panels, wind catchers, 

solar water heater, thermal insulation and other aspects. Al Faihaa project on the other hand is a 

residential building containing 5 floors with two residential units on each floor with more 

sophisticated electrical systems such as central heating and solar heating system along with 

central cooling system and above all a PV system of 5.1m2. The aim of this study was to 

evaluate the sustainable aspects of selected affordable housing projects in Jordan to develop a 

new housing model with higher standards of sustainability and affordability which does reflect 

the aim of this research as well.  

  

Aqaba Project: The project consists of energy-and-water efficient, low income expandable 

housing units that depend on passive, low-tech and socially sensitive solutions. The design 

provides flexibility as well as articulation that intend to create useable spaces between the 

buildings. Therefore, these shared external spaces (courtyards) will encourage the creation of a 

community identity through facilitation of social interaction between neighbors as well as fostering 

a sense of ownership (CSBE, 2012). In addition, in this project the detached houses ranged from 
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80 to 130sqm (figure 2.3) with high thermal mass (gabion cladding system) (figure 2.4), proper 

orientation with minimal number of openings and abundance of public spaces to enhance the sense 

of belonging to the community (Ali, Alzu’bi, 2017). Furthermore, to enhance natural ventilation 

and air flow within the houses, vents were created within the walls and gray water collection was 

provided with an easy maintenance access to compensate the lack of water availability. 

.                              

Figure 2.3 U-Shaped plan of the Aqaba Project                                              Figure 2.4 Wall System of the Aqaba Project 

 (Ali, Alzu’bi, 2017).                                                                                           (Ali, Alzu’bi, 2017).  

 

 

 

Abu Alanda Housing Project: This case was an initiative taken by the USAID for energy and 

water efficient housing for people with low income. Mainly the design intended to maximize the 

use of natural day lighting and ventilation to enhance passive design strategies. This happened, 

through increasing daylight entering the rooms, using overhangs, wind catchers solar water heater 

system in addition to thermal insulation, double glazed windows, local materials and reflective 

painting solutions aiming to generate an efficient design of energy and water dwellings, a vital 

design aspect in Jordan that will help lower the running cost of low-income housing (CSBE, 2012). 
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Furthermore, it proposed the use of water harvesting and recycling along with water counters so 

water efficiency will be achieved (Ali, Alzu’bi, 2017).  

 

              

Figure 2.5 Plan of the Abu Alanda Housing Project                             Figure 2.6 Wall System of the Abu Alanda Housing Project 

 (Ali, Alzu’bi, 2017)                                                                                 (Ali, Alzu’bi,. 2017) 

 

Faihaa Affordable Housing Project: This project is intended to provide environmentally and 

socially comfortable sustainable housing. The main purpose was designing affordable housing for 

people with limited income with energy saving quality and healthy natural ventilation and lighting 

environment. Stretched over 3674sqm, the project used the principles of the Jordanian green 

building optional guide issued by the Ministry of Public Housing for the year 2012 (CSBE, 2012). 

The project highlights several important principles that led to the success of it. The first principle 

is site sustainability through planting to reduce noise, the second one is water efficiency. Therefore, 

the project established measuring systems for household and non-household water consumption, 

used gray water recycling and water harvesting systems (Ali, Alzu’bi, 2017).  
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As for the third principle, it focuses on energy efficiency, which will be implemented through the 

best building orientation, use of thermal insulation materials and optimum window areas that 

reduce heat gain and provide efficient natural lighting. Additionally, comes the healthy indoor 

environment principle, which was implemented through the thermal mass of the building and cross 

ventilation. Finally, the last principle highlights on the materials and resources that were 

implemented by using local materials and a recycling system for waste (Ali, Alzu’bi, 2017).  

 

                     

Figure 2.7 Plan of the Faihaa Affordable Housing Project                               Figure 2.8 Wall System of the Faihaa Affordable  

 (Ali, H. H., & Alzu’bi, S. N. 2017)                                            Housing Project (Ali, H. H., & Alzu’bi, S. N. 2017 
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Figure 2.9   Comparison between the thermal mass of the three ASH examples 

(Ali, H. H., & Alzu’bi, S. N. 2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The comparison was executed on several parameters as shown in (figure 10) using Design 

Builder’s simulation program to compare energy consumption and water saving, calculations to 

detect the thermal mass of each project along with the U-value of the used materials. The results 

came up for each of the examples, evaluating the sustainable aspects of those selected affordable 
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housing projects, with recommendations for future new housing models seeking even higher 

standards of sustainability and affordability (Ali, Alzu’bi, 2017).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

Chart 2.2 Energy efficiency diagrams reflecting the results in each of the ASH projects in Jordan 
Source: (Ali, H. H., & Alzu’bi, S. N. 2017) 

 

To conclude and based on the outcome of this study, the size of the housing units must be very 

well studied, furnished and designed in a way that would meet the household’s demands. Also, 

designing affordable housing for low-income families must fulfill their needs and respect their 

traditional concepts of social interaction, privacy and livability. Additionally, for facilitating the 
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ownership of sustainable and affordable housing for low-income families, there must be 

coordination between banks and housing agencies. They must put in efforts to re-price low-income 

housing. Banks can offer easier/hassle-free loans, thus earning incentives from the government in 

return (Ali, Alzu’bi, 2017).  

 

2.4.4 Case of Lebanon 

Casa Batroun 

This project was selected specifically, to analyze the architectural aspects that made this residential 

project a sustainable one and accordingly understand the impact on the price and the initial cost of 

construction. This house was renovated and built following all the criteria of the BREEAM 

International Bespoke 2010 certification scheme. On one hand, what is special about this project 

is the selected materials. The architect’s choice was to combine old sandstone and new timber, 

while adopting almost exclusively natural, low toxicity, and breathable materials (Lebanese 

Architect Awards, 2010). Moreover, sustainability was achieved through energy efficiency by 

carefully studying window positioning, passive and active energy design strategies enhancing 

cross ventilation, natural lighting, shading devices, natural insulation, solar water heating, water 

saving via rainwater and harvesting used for irrigation, cleaning and WC flushing. Also, a 

vegetated green roof with native plants was implemented. (Archileb, 2008) 
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Figure 2.10. Section S3 of Casa Batroun showing natural air circulation and natural ventilation in the house 

  (Nasrallah, M., 2014) 

 

Figure 2.11. Diagram showing the Volumetric Study of the additional spaces 

(Nasrallah, M., 2014) 
As perceived in figure 2.10, windows were located carefully to enhance natural ventilation and air 

circulation inside the space. The house’s design achieved a decrease of 38% in total number of 

overheating hours (above 28C), a decrease in 79% in the coldest hours (below 17C) as well as a 

decrease in 55% in total energy consumption of the house and 41% in CO2 emissions associated 

with running it below 17C. Finally, the project achieved an estimated annual energy consumption 

of 20 KWh/m2. (BREEAM, 2010) 
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But on the other hand, this result was attained at a very high cost, taking into consideration that it 

was constructed in collaboration with local artisans and workers using traditional techniques, 

which makes it unaffordable for a low-income household. Therefore, this project gives the best 

example about sustainability applied in Lebanon. But not to forget that the cost plays a major role 

when it comes to several housing projects while the main target was affordability.  

Sustainability can be reached using several methods and by implementing smart systems in design. 

However, the selection of materials, the excessive use of technology and active design elements 

will eventually lead to an increase in cost. The aim of this study, is to focus on passive design 

strategies combined with basic sustainable design systems that would ultimately result in an 

efficient and affordable design. In the following chapters, a more detailed survey will be done on 

the Lebanese market aiming to understand the available design strategies and materials selection 

to reach a minimal impact on the initial cost of construction while improving the energy 

consumption in the apartment. 
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3. METHODOLOGY 
 
3.1  Introduction 

 

Chapter three explains the methodology adopted in this study while focusing on both strategy and 

research methods that are used to answer the objectives of this thesis. The first section explains 

the theoretical approaches to the methodology adopted which serves the specific aim of this 

chapter. It also tackles the relation between the positivist model and the quantitative research 

methods in addition to the relation between the interpretive model and the qualitative research 

methods as well as the triangulation between quantitative and qualitative methods. The second part 

elaborates on the research methods implemented in this study, stating in details the steps and 

strategies that are followed answering by that the objective of the research. As for the last section, 

it explains the process of data collection, from data analysis technique to the analysis of findings, 

identification of the sample frame, data analysis, ethical concerns, limitations and the experience 

during the field survey.  

 
3.2 Theoretical Approaches to Methodology 
 
The specific purpose of a research study is to investigate problems systematically and thoroughly, 

aiming to describe, predict, explain or interpret phenomena. However, to achieve this contribution, 

it is essential to approach the research in a systematic way with appropriate and scientifically 

approved methods (Atkin and Wing, 2007, p.1). Accordingly, the positivist research methodology 

and the interpretive method were adopted for this research.  

‘Commonly associated with experiments and quantitative research, positivism is considered a form 

of progression of empiricism, first labeled as positivism by August Compte in the 19th Century’ 

(Ryan, G., 2018, p.4). Positivist researchers believe that truth are facts that can be proven or 
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disproven and that reality is not different for each person. Observations and Measures tell us what 

reality is. (Bryman, 2008)  

As for Interpretive methods, associated with qualitative research methods, it argues that truth and 

knowledge are subjective, culturally and historically situated based on lived experiences and 

understanding of them (Wilson, 2015). ‘A researcher can never get isolated from his perceptions 

which will inevitably influence the way in which data is collected, interpreted and analyzed.’ 

(Ryan, G., 2018, p.9). 

 

3.2.1 Positivist Model and Quantitative Research Method 
 
As a philosophy, positivism adheres to the view that only “factual” knowledge gained through 

observation, including measurement, is trustworthy. In positivism studies, the role of the 

researcher is limited to data collection and interpretation in an objective way. In these types of 

studies, research findings are usually observable and quantifiable. Positivism depends on 

quantifiable observations that lead to statistical analyses. It has been noted that “as a philosophy, 

positivism is in accordance with the empiricist view that knowledge stems from human experience. 

It has an atomistic, ontological view of the world as comprising discrete, observable elements and 

events that interact in an observable determined and regular manner.” (Collins, H., 2010, p.38) 

Thus, a quantitative research method deals with quantifying and analyzing variables in order to get 

results. It involves the utilization and analysis of numerical data using specific statistical 

techniques to answer questions like who, how much, what, where, when, how many, and how 

(Leedy & Ormon, 2001). Expatiating on this definition, Aliaga and Gunderson (2002), describe 

quantitative research methods as the explaining of an issue or phenomenon through gathering data 

in numerical form and analyzing with the aid of mathematical methods; in particular statistics. 
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(Apuke, O.D., 2017, p.41). The quantitative method has one major disadvantage which is not 

allowing individuals to explain their experiences. Whilst quantitative techniques are strong on 

description, they are weak on explanation (Courtney et al., 2001). However, the generated data 

will be analyzed to reach conclusions, answers and recommendations based on correlation, cross 

tabulation and comparative analysis (Apuke, O.D., 2017, p.41). 

Finally, the point of view of the positivist model researchers is objective, neutral and independent 

of facts. ‘They begin their hypothesis with a general cause-effect relationship and rely on theories’ 

(El Asmar, 2008, p.102). This model which converts ideas or aspects of the social world into 

general variables to form hypotheses, is criticized for reducing people into numbers, and for being 

based on abstract laws or formulas irrelevant of the actual lives of people or contextual 

particularities. (Neuman, 2000; Fellows & Liu, 2003). This limitation will be over carried by the 

mixing this method with the qulatitative research method and interpretive model which will help 

complementing the missing parts of the previous stated method. 

 
3.2.2 Interpretive model and Qualitative Research Method 
 
Interpretive research model refers to the approaches which emphasize the meaningful nature of 

people’s character and participation in both social and cultural life (Elster, 2007).  It denotes that 

the methods of the research, which adopt the position that people’s knowledge of reality is a social 

construction by human actors, and so it distinctively rules out the methods of natural science 

(Eliaeson, 2002). It has roots in the philosophical traditions of hermeneutics and phenomenology, 

and the German sociologist Max Weber generally credited with being the central influence. 

Interpretivists look for meanings and motives behind people’s action like behavior and interactions 

with others in the society and culture (Chowdhury, M., 2014).  
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Thus, qualitative research is defined as a market research method that focuses on obtaining data 

through open-ended and conversional communication. This method is not only about “What” 

people think but also “Why” they think so. Qualitative research methods are designed in a manner 

that they help reveal the behavior and perception of a target audience with reference to a topic. 

(Pham, L.T., 2018, p.4) There are different types of qualitative research methods like an interview, 

focused groups, ethnographic research that are usually used. The results of qualitative methods are 

more descriptive, and the inferences can be drawn quite easily from the data that is obtained. 

Qualitative research methods make it easier to understand what people think and perceive, as it is 

more communicative and descriptive (Bhat, A., 2020)  

Researchers believe that the interpretive method predominantly uses qualitative methods (Willis, 

2007; Nind and Todd, 2011) There is a tight connection between interpretivist paradigm and 

qualitative methodology as one is methodological approach and one is a means in collecting data. 

Researchers who are using interpretivist paradigm and qualitative methods often seek experiences 

and perceptions of individuals for their data rather than rely on numbers of statistics. (Thanh, N.C.; 

Thanh, T.T., 2015, p.26)  

 

 

3.2.3 Triangulation between Quantitative and Qualitative Methods 
 
Triangulation involves using two or more research methods to study the same phenomena, it is the 

idea that looking at something from multiple points of view improves accuracy. (Neuman, 2000, 

p.166). ‘In social research, they build on the principle that we learn more by observing from 

multiple perspectives than by looking from only a single perspective’ (Fellows and Liu, 2003)  
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According to Neuman (2000, p.166-167) the social researchers use four types of triangulations. 

The first one is the triangulation of measures, meaning that they take multiple measures of the 

same phenomena, through different ways to enable researcher to see different aspects from 

different views. The second one is the triangulation of observers which is a variation on the first 

type. Multiple observers bring alternative perspectives, background and social characteristics. 

They thereby reduce the limitations. The third is the triangulation of theory, which requires using 

multiple theoretical perspectives to plan a study or interpret the data. Finally, the triangulation of 

method mixes the qualitative and quantitative research approaches and data to produce a more 

complete and comprehensive study.  

Therefore, triangulation can be understood in two different ways: as a validation of results by 

applying different methods, or as a combination of methods and/or data with the aim of describing 

a research field or topic more comprehensively and explaining it better with the help of different 

but complementary results. (Kelle, U., Kuhberger, C., Bernhard, R., 2019, p.11) 

 

 

 

3.3 Research Method Adopted for This Study 
 
This section of chapter three, describes the methodology adopted and applied in this thesis. It 

includes the qualitative and quantitative approaches used to test and validate the hypothesis in 

order to fulfil the aims and objectives of this research. Within these general frameworks, elements 

of triangulated mixed methods research were incorporated to provide alternative insight(s) into the 

phenomenon of Affordable Sustainable Housing (ASH) construction in Lebanon from a 

developer’s and household’s perspective. Basic observations and theoretical insights derived from 
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the literature review, conceptual framework and research questions were developed and tested as 

the research progressed. The generated data was empirical in nature, and collected using a mixed 

method approach whereby survey and case study were conducted concurrently. The advantages of 

mixed method research rests on the development of a research strategy that is effective in 

exploiting the advantages of quantitative and qualitative methods, while neutralizing the “costs” 

or “risks” associated with each method (Grafton, Lillis & Mahama, 2011, p.11). It was on that 

premise that a triangulated mixed method approach was proposed for this study.  

As a start, the literature review was developed in order to investigate the understanding of ASH 

starting by defining affordability as a concept, then relating ASH to the three pillars of 

sustainability: economic, environmental and social. Later, the concept of affordable sustainable 

housing was examined in the Lebanese context, highlighting the lack of supply coupled by the 

high demand on ASH projects. This was analyzed from different stakeholders’ perspectives. After 

having stated the related stakeholders’ roles in the Lebanese housing construction industry along 

with analyzing the main providers of Affordable Housing in Lebanon and defining the 

responsibility of each party, a comparison between different adopted green buildings certification 

systems was investigated. 

This part was intended to determine the impact of sustainability on the initial cost of construction 

and its efficiency and return on investment which clarify and help choose an efficient package that 

can be applied in (ASH) project in Lebanon. A comparative study on (ASH) implementation in 

different countries was explored to determine the way they dealt with the design considerations, 

architecture, low-cost design and mainly passive design strategies that could be implemented 

within any project depending on the context in which the project was built.  
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As a way of implementing the objectives of this thesis, the triangulated mixed research method 

approach was used to combine the perspectives of different stakeholders regarding this issue with 

the help of quantitative figures and the projected cost of applying ASH design strategies. Adopting 

this triangulation research method, will allow different perspectives regarding ASH development 

in Lebanon.  

To cope with the mentioned objectives, a set of questionnaires have been distributed to households 

and developers in the Metn area. The questionnaires were distributed to 50 households and 10 

developers from the Metn region and the samples were selected randomly according to a technique 

that will be described in the following section. In addition, two separates interviews using semi-

structured questions were completed, one with the head of the public corporation for housing in 

Lebanon (PCH) Mr. Rony Lahoud in order to acquire more knowledge on the role of the public 

sector in ASH. The second interview was completed with the head of architects in the gold pre-

LEED certified “forty-four” project in Sin el Fil to understand the difficulties facing the private 

sector in initiating ASH projects. 

The collected data were later analyzed using SPSS software V.25. Accordingly, a set of 

correlations, cross tabulations and many other conclusions were reached out trying to connect 

between the developer’s perspective on ASH and the household’s one. Based on that, a better 

understanding of the market’s need was generated. The use of these methods allowed accordingly 

to generate a 3D energy model in order to simulate findings and reach an ASH model than could 

be implemented in Lebanon. The development of these models are generated based on the outcome 

of the previously analyzed interviews, questionnaires and reviewed literatures. 
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Finally, a case study to simulate the data collected from the previous sections, aimed at 

restructuring a sustainable package to achieve affordable sustainable housing, which might 

generate a model that can be used in the Lebanese construction industry. 

In the following section, the data collection process and characteristic will be elaborated to discuss 

the method and sampling used in this study along with possible limitations and problems that 

encountered the study.  

 
3.4 Process of Data Collection 
 
 3.4.1 Data Analysis Technique 
 
A research was carried out, supported by literature review to understand the realistic and tangible 

situation concerning the availability or lack of ASH projects in Lebanon. Households often face 

trade-offs between housing and transportation costs. A lower-priced house is not truly affordable 

if it is in a less accessible area with high transportation costs. However, one should understand the 

reason behind households not considering the commuting distance as a main factor. 

Less accessible locations increase not only households' time and money costs, but also various 

indirect costs, including the costs of infrastructure, accident rates, energy consumption, pollution 

emissions, and reduced economic opportunity for non-drivers. As a result, a questionnaire was 

conducted to analyze the Lebanese market and to check the existence of ASH and highlighting by 

that the related providers. Simultaneously, according to the Central Administration of Statistics 

(CAS) in Lebanon, the governorate of Mount Lebanon, which is divided into six districts: Baabda, 

Aley, Metn, Kesserwan, Chouf and Jbeil (UN office for the coordination of Humanitarian Affairs, 

2016, p.1), accounts for the largest share of population and households (CAS-SIF, 2012, p.2). In 

addition, the Metn district, being the eastern suburb of Beirut is easily accessible knowing that it 
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accounts for a population of 999, 512 citizen including registered Syrian Refugees (City 

Population; 2019; p.2). Based on the above-mentioned statistics and facts about the Metn area, the 

latter was selected as the principal area of our case study research. 

Hence, two questionnaires were designed and distributed for both households and developers 

aiming to clarify several points that will be mentioned in detail in the following sections. Those 

questionnaires were distributed manually to the selected recipients. These samples were carefully 

selected, through choosing 50 different households that share common traits of relying on 

subsidized loans mainly from the PCH when owning an apartment or who are looking for 

affordable housing units with limited housing monthly expenditures. Having said that, it is 

important to highlight that the head of PCH approves around 5000 applications per year back when 

the PCH used to provide banking subsidized loans (Lahoud, 2019).  In parallel 10 developers of 

various projects scale expertise were also selected knowing that only 19 real estate companies in 

Lebanon are officially registered in the association of real estate developers (REDAL).  

The aim of these questionnaires was first, to have an idea about the level of awareness and 

implementation of sustainability in the projects and secondly, to understand the possibility of 

changing the developers’ attitudes on a mass scale towards sustainable and affordable practices as 

well as their short and long- term thinking.  These objectives were achieved using SPSS as a model 

for analyzing the acquired data transforming quantitative data into qualitative ones in the following 

analysis. 

The main issues addressed in both questionnaires were mainly sequenced as follow: 

For the household’s questionnaire 

1. Household’s background 

2. Sustainability and Awareness 
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3. Barriers towards changing attitude regarding sustainable construction 

4. Strategies to change attitude towards sustainability in housing project 

For the developer’s questionnaire 

1. Developer’s background 

2. Sustainability and Awareness 

3. Barriers towards changing attitude regarding sustainable construction 

4. Strategies to change attitude towards sustainability in housing projects 

In parallel, semi-structured interviews with the Director of the Public Corporation for Housing in 

Lebanon and the main Lead Architect at Forty-Four and representative of SARKIS AZADIAN 

ARCHITECTS were scheduled to understand what are the difficulties faced by the developers 

along with stressing on their needs and requirements when it comes to the application of ASH. 

These interviews shed light on the current level of awareness in the Lebanese construction 

industry. They enhanced the research and focus on the behavior of different stakeholders involved 

in the Lebanese market and their reactions to different solutions that would encourage them to 

adopt sustainability measures. In addition to that, a research on the materials and products in the 

local Lebanese market was made through cross checking online, on site and through experience 

on their availability as well as their sellable price list. Moreover, the aim of this market research 

was to find the most affordable materials that can be used when it comes to sustainability in 

housing units. Therefore, forming an affordable sustainable package that suits the developers as 

well as the households. 

 3.4.2 Analysis of Findings 
 

This study was pursued to analyze the responses of ASH in Lebanon through a set of 

questionnaires to trace any connection between respondent’s background, Sustainability and 
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Awareness and finally, strategies to change attitude towards sustainability in housing projects. In 

order to collect factual data, a quantitative approach has been chosen. The study has a descriptive 

and correlational design. 

3.4.3 Population and Sample 

A sample of 50 respondents who are mainly, households with low-income status as defined 

within the literature review filled in the surveys. It is worth mentioning that the total number of 

households in the Metn area is 147,700 households as stated in the central administration of 

statistics (CAS) latest version in 2018 (ILO, 2019). Knowing that 35.1% of them earn less than 

1,200,000 L.L per month which makes the low-income sector eligible for PCH housing loans a 

total of 51, 695 households in the entire mount-Lebanon area (ILO, 2019).  In specific, 20.4% in 

the Metn area are considered extremely poor which makes the extremely poor households’ number 

30,130 household. As a result, having interviewed 50 households, the reached confidence level is 

95% with a confidence interval equal to 12. 

In addition, another sample of 10 experienced Real Estate medium sized development 

companies in Lebanon and mainly the Metn area, completed the second survey as described below. 

The selection of medium sized Real Estate development companies was adopted since the large 

19 companies subscribed by REDAL (The real estate developer’s association in Lebanon) own 

mainly projects in Beirut and are usually targeting the high-income household’s market rather than 

the low-income sector.   

The samples were selected randomly, as there is no previous categorization of such a 

sample in Lebanon. Respondents are categorized as current or potential households with different 

educational backgrounds, gender, age groups and experiences. Moreover, they were contacted 
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face-to-face through a pre-scheduled visit where I personally visited the apartments and explained 

any missing information prior to filling in the questionnaire. However, it is important to state that 

the sample was selected from moderate to low-income household’s neighborhoods to stress on the 

need for ASH keeping the sample relevant to the study and keep the answers relevant and express 

the need of the low-income household’s sector. 

As for the real estate development companies, the questionnaires were sent after a verbal 

confirmation through a phone call. As a result, further to the approval of the recipients the 

questionnaires were sent via email or through a face to face meeting. 

Unfortunately, we do not have in Lebanon a large sample of experienced companies 

dealing with housing projects in Metn and/or are willing to pursue an interview in the current 

COVID-19 pandemic. Due to the small number of registered real estate development companies, 

a sample of 10 randomly selected entities, was considered representative knowing that the total 

number of registered developers in the REDAL are only 19, which makes it hard to locate them in 

Lebanon.  

3.4.4 Data Analysis  

Data analysis correlated demographics to the results of each questionnaire separately in 

order to check if demographics affect the way the four categories are perceived, and if it affects 

the relationship and its quality. 

 Moreover, through using descriptive analysis and cross tabulation between each category 

of the four categories that were gotten, we tried to correlate between the answers conducted. Based 

on these findings, recommendations were used to create a 3d energy model that would represent 

an affordable sustainable housing project prototype. This project will be generated using an 
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interplay between different software namely: AutoCAD, Revit, insight 360. The generated model 

will be studying an existing building in the same area of research “Metn” where an affordable 

residential apartment will be selected. The selection of the apartment will be made based on its 

selling price, size and installed architectural specification. The model will include 3 different 

scenarios where in each of those scenarios a set of additional sustainable design strategies will be 

added based on the outcome of the questionnaires and the interviews previously completed. 

Finally, the outcome will generate numbers representing the monthly energy bill reduction and the 

(ROI) return on investment that would occur when following these strategies. 

 

3.4.5 Ethical Concerns 

Ethical considerations are a must in our survey. The names of respondents as well as 

companies that accepted to participate in the study were kept anonymous and in confidentiality as 

results would not be affected by stating identities. Consent were taken from all participants prior 

to questioning. All the procedures in the survey were strictly following the standards and the 

procedures of Ethical Market Research rules and conducts. As for the process, this study earned 

the approval of the IRB committee at Notre-Dame University prior to completing the 

questionnaires. The interviewee, undertook a consent form prior to completing the interview and 

all the data was stored as mentioned in the consent form. 

 

3.4.6 Limitations  

Limitations to the study fortunately are few, since at the beginning it was explained that there 

might be a low number of companies that participated in the survey due to the nature of these 
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companies and their limited existence in Lebanon and also the sample of respondents was also 

fairly low due to the circumstances we are having in Lebanon that arose from the demonstrations 

that started in October 2019 and kept on till now, followed by the unfortunate spread of the 

COVID-19 disease pandemic. Finally, the devastating explosion on the 4th of August made the 

situation worse and the access to the interviewee more difficult. All these issues have hindered the 

efforts to raise the sample size along with the unavailability of any local information centers that 

might help of give assistance or add any information to the research. Furthermore, during the 

design of the questionnaires several trials were made to check the redundancy of the questions, the 

level of complexity and the ability for the respondent to fill the form with ease. 

 
3.4.7 Experience during the Field Survey  

 
The main challenge during the questionnaire’s distribution was firstly to select appropriate 

households that can be labeled as low-income. This issue had to be monitored personally to 

maintain a high level of accuracy and liability to the research. Due to my personal field of work in 

construction development in the Metn area, I was able to identify areas of research where the 

sample would be relevant to the characteristics of the sample frame mentioned previously 

accordingly avoid high-end residential areas and expensive residential streets since the targeted 

respondents should belong to the moderate to low-income households. Not all households showed 

interest in participating in the interview. In order to facilitate the procedure, I had to visit the 

municipality of Fanar, Jdeide, Beit Mery where I personally had good contacts which helped a lot 

in identifying areas in which there is a high reliance on the help of the PCH in owning a house. 

These municipalities are located at 7 to 15km East of Beirut. 

Furthermore, the municipalities have also contributed in providing the names of the main 

developer’s in the area knowing that many of them refused to participate in the questionnaire 
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under several excuses. While distributing the questionnaires developers were monitored by 

myself for any clarification in order to rectify any false interpretation. While proceeding with the 

questionnaires it is interesting to mention that the interviewees or participants had several 

reactions mainly, undermining the possibility of achieving a mix between affordable and 

sustainable housing projects. This was also reflected in their answers that will be elaborated in 

the next chapter. 
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4. ANALYSIS OF RESULTS 
 
4.1  Introduction 

In light of the above gathered and reviewed literature, this chapter aims to analyze the data 

collected from field surveys, interviews, questionnaires and set guidelines for the proposed 

simulations tackling ASH in Lebanon. The aim of these studies is to project the reviewed literature 

on the Lebanese framework aiming to understand the possibility of reaching ASH projects in 

Lebanon through answering the concerns of different interrelated stakeholders responsible of the 

housing sector. 

In particular, interviews took place with representatives from the public sector, the private sector 

along with semi-structured questionnaires that were distributed to both households and developers 

in order to gather enough guidelines that will allow to propose an ASH model that would meet the 

expectation of all the involved stakeholders in Lebanon.  

Based on these analyzed findings, a 3D energy model will be generated taking into account all the 

parameters that were gathered from the interviews and questionnaires shaping up an ASH project 

using specific design guidelines. These design features aim to reach efficient housing model 

without compromising the initial cost of construction and the selling price of the apartment and 

accordingly satisfying the needs of both developers and households. 
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4.2  Data Analysis and Discussions 

4.2.1 The Public Sector 

4.2.1.1 The Role of Private/Public Partnership in initiating ASH in Lebanon  

In order to start the physical analysis on the Lebanese market and the role of different stakeholders 

in initiating the development of ASH projects, an interview was conducted with the head of public 

corporation for housing loans in Lebanon (PCH) Mr. Rony Lahoud, aiming at understanding first, 

the role of the Lebanese public sector in providing affordable housing projects and second its role 

in encouraging the adoption of green building characteristics through implementing different 

strategies and legislations that might be able to rectify the housing sector conditions in terms of 

sustainability and affordability.  

As perceived in several countries, the government can play a decisive role in increasing the supply 

of ASH projects. To reach that, an effective partnership between the public and private sector 

should be established. In Jordan for example, the government plays the role of the main provider 

of affordable housing with a minimal intervention from the private sector. In contrast, many 

European countries rely on the partnership between public and private sector towards such goals 

(Ali, Alzu’bi, 2017).  

The aim of interviewing the head of PCH, (appendix F) was mainly to assess the possible 

contribution of the Lebanese public sector in promoting ASH whether by playing the role of the 

provider or mainly the role of the facilitator which can be convenient within the Lebanese 

framework. This decision depends mainly on the financial ability and political capabilities of the 

government to invest in sustainable projects taking into consideration the present financial 

difficulties facing the country. The investment could be directly through developing affordable 

sustainable projects and providing them to the low-income sector or, through several legislations 



70	
	

and incentives that would attract the developers indirectly to invest in ASH projects themselves. 

Unfortunately, all subsidized loans provided by this institution are being held up due to the current 

economic situation in Lebanon that is worsened by the political crisis demonstrated by the 

revolution of 17th of October 2019 and by the COVID-19 pandemic. Having said that, the interview 

with Mr. Lahoud aimed at tackling more than one of the stated objectives of this thesis namely 

investigate the availability of ASH in Lebanon, highlight the role of the government and reflect on 

any future plans to increase the development of ASH projects in Lebanon and investigate future 

plans on promoting ASH in Lebanon.  

 4.2.1.2 Economic Factor in Affordable Sustainable Housing 

The economic factor in ASH was a key point in the interview with Mr. Lahoud. In fact, this was 

stressed upon along with the role and involvement of various stakeholders in the Lebanese 

construction industry. While discussing these, the answers were much relevant and coherent to the 

findings in the literature review section. The collaboration between private, and public sector 

embodied by the involved stakeholders forms a major factor in triggering ASH in Lebanon. The 

following parties take responsibility in implementing sustainable practices such as the affordable 

sustainable housing, starting with the government who recognize the right to housing through 

Lebanon’s housing law (58/1965). Developer’s stress in parallel on the important role than can be 

played by the government to enhance the use of green building elements through adding incentives 

that might give the developer the flexibility to implement green building design without 

compromising the cost and the economical aspect of the project. 

This kind of sustainable practices will result in a win-win situation on the economic level, on one 

hand reviving a vital economic sector and on the other hand moving forward towards reducing 

energy consumption for the low-income household and building a better environment. 
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Economically, sustainability has a direct impact on the household’s monthly expenditure, and by 

designing a sustainable house and choosing efficient appliances a household can save a significant 

amount per month:  

‘Adopting solar panels as a solar energy system in the apartments will affects the monthly 

electricity bill. If you want to turn on the boiler during the summer and winter seasons, your 

electricity bills will hardly go below 100,000 LBP per month. But the instalment of solar panels 

system; which is encouraged by the Lebanese Government and the Ministry of Energy and Water; 

will cost between 1000$ and 1500$. Therefore, in almost one year you will be able to save the 

amount of money spent when buying this appliance. Almost all the Lebanese engineers are aware 

of the importance of these points but there is not enough awareness about the usage methods and 

their benefits.’ (Personal Interview with Lahoud, 2019) 

In fact, due to the shortage and deficiency of the Lebanese governments, a household has more 

than one bill to pay for electricity, water, fuel and many other disciplines. This was also clear in 

the answers on the questionnaires were 94% (table. 4.6) of the household’s respondents stated 

that they are paying more than one bill for electricity and water. This is due to the lack of 

sustainable future plans provided by Lebanese governments along with the inherited political 

turmoil. In such conditions, relying on sustainable elements remains a strong solution for low-

income households facing these heavy running costs. The return on investment, might vary from 

a country to the other, as in Lebanon for example by saving few KWh/months a household 

would save on both EDL (electricite´ du Liban) bill and the private generators monthly bill and 

accordingly the return on investment would be even faster which will be elaborated in the next 

chapter. It should equally be noted that the power consumption is subsidized by the government 

and even the diesel used in neighborhood generators is subsidized. Therefore, an economy in 
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power consumption has an impact on the general economy and by inference back to the 

population. This is also reciprocal in the water consumption bill as water supply is low in some 

areas which implicate a high need for water which is usually purchased from private companies 

that would sell the household water for a significant amount of money. These factors will 

establish the foundation for the simulations on ASH in the next chapter. 

 4.2.1.3 Awareness Level in the Lebanese Housing Industry 

Awareness and sustainability are two highly interrelated subjects, as sustainability cannot be 

achieved without acquiring a high level of awareness from different involved stakeholders 

(Marzouk, Azab, 2017; Uğur, Leblebici, 2018). This was also underlined by Mr. Lahoud, in fact 

awareness remains a main influencer or factor in the Lebanese household’s willingness to invest 

in sustainable disciplines that will in return alleviate his economic burdens.  This lack of awareness 

is coupled with the lack of interest on the developer’s end, which results in the lack of supply for 

ASH projects.  

‘In the case of Lebanon, we obviously lack awareness, not only on the construction level but on 

all other levels. Unfortunately, the environmental and sustainable awareness are still missing 

today. Big companies and banks are refusing to commit to the LEED rating standards.’  (Interview, 

2019)  

These answers were also correlating with the answers received in the questionnaires. In fact, 75% 

of developers answered that in their opinion households are not interested in ASH as an investment. 

However, this will be further investigated in the following chapter. However, the low supply and 

demand on ASH projects is directly related to the lack of awareness on both developers and 

households as identified in the data gathered from questionnaires and interviews with an interesting 

correlation and numbers between awareness and willingness to invest in ASH. Awareness is a 
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variable criterion that could be enhanced if properly dealt with by the government and others 

concerned parties. Furthermore, awareness should be coupled by other incentives provided by the 

government that would increase the appetite on developing ASH projects. 

“The government should play a major role when it comes to the affordable housing 

projects. Unfortunately, it is not the case in Lebanon. The government has to follow up on 

the law required and on every construction site.” (Interview, 2019)  

This is surely not the sole responsibility of the government, as despite some rules and regulations 

that tends to enhance sustainability such as the cavity wall that was dictated as an incentive for the 

developers and the households, the developers still find ways to overcome the stated laws: 

“On one hand, the developers offered incentives to the people, claiming that the 

investments will exclude the cost of the area assigned for the double walls, which is actually 

a very good offer. But on the other hand, the developers took advantages of this situation 

and raised their benefits up to 20%. In fact, they excluded not only the double walls area, 

but also the areas assigned for the shafts and core. Therefore, in this case, they did not 

help the environment, but on the contrary, they allowed the damage to occur.” 

On the other hand, developers do insist that the government has a significant role in 

implementing up to date rules and regulations that would enhance the construction of ASH. In 

fact, 100% of respondents among developers answered that the main Sort of New Policies or 

Programs that would attract them to be more involved in adopting Sustainable and Affordable 

Design approach into Future Projects is in fact building new rules and regulations coupled with 

economic incentive by the government (table 4.17) 

As a result, the first step is to optimize ASH project is to create a strong partnership between 

private and the public sector through increasing awareness, legislations and incentives which 
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would result in more effective solution towards increasing the supply of such projects.  However, 

if the awareness and understanding of sustainable affordable housing for homebuyers is 

developed and the request is computed to the developers, it could trigger developers to fulfil the 

customers’ needs. The growth in consumers’ demand is likely to encourage developers to 

integrate sustainable features into affordable house. 

 

 4.2.1.4 Developing New Rules, Regulations and Incentives  

The role of the government in providing constant updated legislations remains fundamental in 

reaching any development on the sustainable level. In the light of that, when asked about rules and 

regulation assigned to deal with sustainability and its application, Mr. Lahoud stated that new rules 

and regulations have been submitted to the highest council in the DGU for their approval few 

months ago. These new legislations aim at enhancing sustainability and giving more incentives for 

implementing green building features in affordable housing projects. 

“There are several new types of loans. For example, in the case of housing loans for 

sustainable purposes, it will be either a loan with a limit of 30,000$ or a reduction of 5.5% 

on the taxes of the materials used. This idea is still under process. Actually, if it was just 

the loan limitation part, the PCH could have approved it but everything related to taxes 

should be approved by the Council of Ministers in Lebanon.” 

It is evident that sustainable affordable housing cannot be achieved in an environment where there 

is legislation deficit and absence of governmental initiatives coupled with a lack of awareness on 

both ends from the public and private sector. It is highly, important and optimistic to observe that 

currently the government is working on new legislations to increase sustainable practices in the 



75	
	

construction industry. However, these legislations should be coupled by a mutual interest from the 

private sector to increase supply and demand. 

 

4.2.2 The Private Sector 

Up till now, the private sector remains the sole provider of sustainable housing in Lebanon, despite 

that the supply of sustainable housing in Lebanon is still nascent and insufficient (Maloy, 2018). 

Few projects are being built in Lebanon taking into consideration sustainability and especially in 

affordable housing. Developers claim that adopting sustainable ways of construction would make 

the apartment cost more. Therefore, they are forced to increase the initial price for the apartment 

(Uğur, Leblebici, 2018). As a result, from the developer’s point of view affordability and 

sustainability are incompatible and might not be achieved simultaneously. The following section 

will focus on acquiring the point of view of the developer and the architect, in order to assess the 

main practical difficulties and barriers that stands in the way of adopting ASH. In addition, the 

following section will shed light on existing green building construction in Lebanon.  

In Lebanon, few housing projects are being labeled as green buildings or acquired a certain 

certification. In the Metn area in Beirut, “forty-four” project is currently being built by Demco 

properties in partnership with M1 real estate who claim that his project provides affordable and 

sustainable apartments (figure 2.12). These ads grabbed my intention due to the high deficiency 

on ASH in Lebanon. As a result, an interview was scheduled with the lead site architect and owner 

representative Mr. Elie Banna in order to investigate the truth behind providing affordable yet 

sustainable housing units while stressing on the difficulties facing the development of a green 

project intended to be LEED Gold Certified. 
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Figure 4.12 Forty-Four Tower, Lebanon (Ramco, 2019) 

                                            
4.2.2.1 Project’s Characteristic and Sustainable assets 

This project was selected specifically due to its location near to the city center, which will reduce 

the cost of transportation, and mainly as the owners of this project claim to have ASH unit in their 

marketing campaigns. The interviewee in this section is the senior site architect who is involved 

in the process of construction and the decision making in coordination with the owner 

representative. The interviewee is responsible for executing the project complying with the LEED 

rating system requirements, which makes him knowledgeable about this implementation in 

accordance to the budget allocated or added to comply with these guidelines. As mentioned 

previously, the interest in this specific project goes back to the main slogan used in the sales 

campaign “buy an affordable sustainable house in Beirut”.  As claimed by developers and stated 

previously, the main concern is to identify the possible increase in cost needed to reach a 

sustainable and affordable house. “Forty-four” project is a mixed-use tower (Figure 4.12), in the 

center of Metn and near Beirut. It can be argued that due the mixed-use nature of the tower, 

investigating the project would not lead to a valid interpretation. However, my aim from this 

interview is to observe and investigate the point of view of the developer/architect in addition to 

the availability of sustainable and green materials in Lebanon in contrast with the prices. In 



77	
	

addition, it is interesting to clarify the process that is commonly used to reach a sustainable green 

building in Lebanon logistically and not by theory.  

“First of all, the project consists of 54 shops and retails, distributed around the main tower in 

addition to three big commercial areas. These commercial areas consist of 4 floors with an 

area of 1200sqm each. In addition to that, the main residential tower consists of 44 floors with 

two technical floors, the first on the 13th floor and the second is located between the 31st and 

32nd floors.” (Banna, 2019) 

Arguably, the sizes of the apartments differ from one floor to the other. On the highest floors, the 

developer decided to have a penthouse which is estimated to be sold around 4 million dollars. 

Redundantly, the apartments on the lower floors enjoy a wide selection of sizes starting from 130 

sqm. 

“As for the residential units, they start from the 15th floor till the 44th. From the 15th till the 24th, 

each residential floor contains eight apartments. From the 25th floor onwards, the number of 

apartments per floor will be reduced to 6 and 4 units with bigger areas, reaching two big 

penthouses on the 44th floor. Each penthouse has access to a private pool with a terrace and 

panoramic view.” (Banna, 2019) 

Having said that, the main question is the selling price of the apartment, which was absolutely in 

contrast to the concept of affordability claimed by the owners in their campaign. The starting price 

was 3000 $/m2 during the period of our interview. Accordingly, the selling price of the apartment 

is 390, 000$ for the smallest available option in this project. Compared to the criteria set by the 

PCH, a low-income household is set to obtain a subsidized loan if the total price of the apartment 

does not exceed 180,000$. As a result, the project is far from being an affordable housing project 
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disregarding the fact that it might be identified as a sustainable one. But is the cost directly affected 

by adopting green building designs and does this cause any sort of troubles during construction? 

In fact, a major factor that constitutes a significant portion of the initial cost of construction and 

subsequently the selling price is the land price. In “Sin el Fil” area the lands ranges from 1000$/m2 

to 3000$/m2 depending on the exploitation factor as perceived in Ramco’s figures. As a result, the 

cost of the land can contribute significantly to the increase in the cost of construction disregarding 

the additional costs caused by the implementation of green building systems therefore the location 

of an ASH is of paramount importance. 

4.2.2.2 Sustainable construction Methods Implemented in Lebanon 

Regarding the implementation of green building designs within the project, a set of questions was 

prepared. The aim was to clarify the implementation of green design elements, and mainly the 

design decisions and their impact on the initial cost and running cost of the apartments. Compared 

to the previous case study on Jordan, one can directly notice the difference in the way the project 

was approached in the early design phase. First the intervention of the government which was 

significantly involved in the design of Al-Aqaba project and Abu Alanda knowing that in these 

projects the main focus was on passive design strategies which resulted in a faster return on 

investment and a lower cost of construction. 

“As for the sustainable features in the project, every feature is compatible with LEED rating 

system requirements such as the variable refrigerant volume (VRV) and mist systems. 

Moreover, the glass used is Low-E glass with a great U-Value, which helped reducing the 

usage of masonry blocks for the building environment and kept the importance of the curtain 
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wall. The project also has water treatment plants for greywater and green roof areas. 

Furthermore, all ventilation methods were applied based on ASHRAE” 

By observing the used sustainable design elements implemented in the project, one notices the 

extensive usage of advanced technology or heavy reliance on active means of energy design that 

might affect the running cost than the initial cost of construction. By discerning the project, the 

four facades were treated similarly with no considerations for the orientation and accordingly 

minimal reliance on passive design strategies. Maximizing the usage of natural resources is not 

fully optimized as the reliance remains on technology as mentioned previously which might be a 

factor in the increase of price. The challenge to attract a low-income household’s interest is to 

provide him with smart solution that would not increase the initial cost of the apartment yet 

increase the efficiency of the apartment through achieving sustainability. 

 

4.2.2.3 Impact of ASH on the Initial Cost of Construction 

 

One of the main objectives of this study, was to check if the doubts and concerns of the developers 

that are usually raised upon developing ASH projects are valid. One of these issues is the additional 

cost caused by the implementation of green building systems or fulfilling the requirements set to 

earn a LEED certification which in this case rely heavily on active means or sustainable design 

rather than passive design strategies. Mr. Banna highlighted that the main system that had an 

impact on the cost at “Forty-four” was the excessive use of Low-E glass façade: “The Low-E glass 

definitely affected the initial cost, but it helped save money in other aspects.”  

But then, he stressed on the return on investment that would be caused by using the low-e glass 

façade for both the household and developer: 
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“For example, the high cost spent on the quality of the Low-E glass, helped save money in 

everything related to air conditioning and ventilation. It also applies on the heating systems 

as well. You can design the apartment without using heating systems; if the tenants did not 

ask for it; because the temperature performance of the Low-E glass is very efficient. This 

is an example on how the savings could occur for each apartment but as an overall project, 

it would really affect the running cost. Nowadays, the owners, are looking for their building 

to be LEED certified and applying its specifications because it is supported by the banking 

sector.” 

Having that said, a tower has different characteristics and requirements than a regular residential 

building of 5-7 stories. In that case, the cost of glass would be marginal compared to the excessive 

use of glass on the tower’s façade. In fact, many factors can be implemented in a way that could 

affect the sustainable response of the building without costing a heavy chunk on the initial price 

of construction and low-e glass in particular could be compromised for regular double-glazing 

glass. In return, the saved amount of money could be spent on several other design elements. These 

elements will be elaborated in the following chapter in an attempt to reach an efficient sustainable 

and low-cost package without compromising the ability of the developer and household to own a 

house. 

Regarding the materials used for achieving sustainability in this project, Mr. Banna insisted that 

to reach sustainability according to LEED rating system during the site/construction phase, would 

not cause a significant addition on the price. Instead, the main addition is in the cooling system 

along with the envelope of the building which is mainly the finishing phase. 

“No, there was no additional fees for this phase. The main focus was on reducing the dust so 

that the project wouldn’t affect the environment and its surrounding negatively. All the 
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requirements were easy to fulfill. Mostly, the cost will only be affected by the materials 

requested. For example, a LEED efficient VRV system will be more expensive than the normal 

VRV and paint used, considering also the carbon emission. Moreover, the tiles used for the 

roof should be LEED specified and its reflection should be calculated. Therefore, those type 

of materials exported from outside the country would really affect the cost.”  

Finally, consistently with the precedent interview with the head of PCH, Mr. Banna second the 

importance of the governmental incentives that would push the owners to develop sustainable 

projects. In fact, in the Forty-four project, the owners earned a subsidized loan from the bank due 

to the adoption of the LEED certification requirements as stated by Mr. Banna. This is a living 

example of the possible incentives that might increase the appetite for building sustainable 

buildings. In fact, the central bank in Lebanon in coordination with “Europen investment bank” 

and “agence francaise de developpement” provided subsidized loans with 10-14 years for maturity 

with 1% interest rate. (Hamdan, 2017) 

Finally, as stated in both interviews previously the Lebanese government has contributed through 

(NEERA) the "National Energy Efficiency and Renewable Energy Action" a national financing 

mechanism initiated by the Central Bank of Lebanon (BDL) dedicated to the financing of green 

energy projects in Lebanon to the increase of sustainable projects in Lebanon based on the report 

on BDL financing incentives as following: (Hamdan, 2009) 

• More than 656 loans approved with a total of USD 391 Million and a total project cost of 

USD 1.35 Billion  

• Around 42 projects in the pipeline with a total of USD 42 Million  

• 447 PV projects of a total installed capacity of 21.3 MWp  
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• Green building loans took the biggest part with a total budget of USD 236 Million 

(LEED-BREEAM)  

  

4.2.2.4 Conclusion 

 

After reviewing the point of views of two major stakeholders namely, the public sector and the 

private sector it is important to highlight several factors that might lead to a better implementation 

of ASH projects. First, the role of the government is fundamental in initiating ASH in Lebanon. 

Setting new and updated rules and regulations that cope with the sustainable needs is a must, 

answering by that the needs of the private sector through providing new legislations and incentives 

that would allow the developer to invest more in ASH projects. It is also clear, that the Lebanese 

government can only play the role of the facilitator rather than the direct provider for ASH. Second, 

developers representing the private sector, should also show real intentions of building ASH for 

the low-income with convenient prices rather than apartments starting by 300,000$. The decrease 

in the initial cost of construction is an important factor towards this aim. The selection of land, the 

area of construction, the reliance on passive design strategies rather than active means of energy 

designs and many other elements that will be explored by distributing questionnaires on several 

other developers and households in the following section. 

 

4.3  Analysis of Field Study’s Findings 

In the following section, the data acquired from the field study and specifically the distributed 

questionnaires will be analyzed in order to reach a quantifiable and concrete representation of both 

household’s and developers standing point regarding affordable sustainable housing in Lebanon. 
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Based on these findings, further studies can be developed taking into consideration the 

expectations of the involved stakeholders. In this way, the success of the projects could be 

efficiently achievable. 

 

4.3.1 Lack of Connection between Affordability and Sustainability in the Lebanese 

Housing Industry 

In the Lebanese housing market, we have two main providers: the private sector and rarely semi-

public sector. The public sector in Lebanon, plays the role of the facilitator rather than the provider 

through several organizations like the PCH that are entitled to participate in facilitating the 

ownership of a house and more so a sustainable one. This is usually obtained by a set of incentives 

and subsidized loans that would enhance the ability of investing in sustainable housing. As for the 

private sector, it is represented by the developers that tend to invest in real estate to earn their share 

of the profit. Semi-public sector represented mainly by religious groups and endowment (Al-Waqf) 

or political parties intend to provide their groups with affordable housing units in order to gain 

their support on the long-term. 

People may think that affordability by itself may be the main key to ensure the low-income 

household with a decent and economically affordable sustainable life, which will allow the latter 

to invest in different social endeavors, namely education, social integration and recreation. This 

can be achieved through the ability of attending social events, social participation and integration 

within the community and finally upgrade the lifestyle of the household. In fact, affordability is 

directly interconnected with sustainability as it would ensure the short-term profit as well as the 

long-term profit. 
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In Lebanon, the supply is limited to affordable housing projects that are provided by the religious 

endowments and currently also by the private sector who turned its interest on smaller and more 

affordable housing projects to cope with the increase in demand by the low-income sector. In 

particular, the supply of apartments ranging between 150,000$ and 200,000$ is increasing along 

with the demand for housing subsidized loans provided by the central bank and mainly PCH 

(Lahoud, 2019). Despite that, sustainable projects, are provided solely by the private sector and 

mostly those types of projects are not affordable even if some claim to provide ASH as seen in our 

case study on Forty-four.  

As a result, there are two points that need to be taken into consideration in the following section 

while studying ASH development in Lebanon. First, clarify the concerns of the low-income 

household and identify the expectation once considering ASH as a major option when buying an 

apartment. Second, identify the reasons that are preventing the developers from developing ASH 

along with the possible solutions or incentives that might trigger their interest in ASH projects.  

 

4.3.2 Data Analysis  

 

In the previous section, semi-structured interviews with the public and private sector were 

completed and analyzed in order to clarify the role of the public sector in providing ASH projects. 

In fact, it was understood, that the public sector is only able to play the role of the facilitator 

through implementing rules and regulations coupled with incentives and subsidized loans as 

discussed with the head of PCH in Lebanon. In addition, ASH units in Lebanon are not yet 

available in the market due to several reasons that have been stated and that will be further 

developed.  
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Nevertheless, the decision of developing ASH remains a question of supply and demand like any 

economical phenomena. The decision of developing ASH projects should be taken by two main 

stakeholders: the developers who play the role of the provider and the households who should 

show interest and subsequently increase the demand on ASH units. As a result, in this section, we 

will analyze the data collected from the 50 questionnaires that were distributed in the Metn area to 

a sample of developers and households as elaborated previously.  

The aim is to identify the limitations standing in the way of developing affordable sustainable 

housing. This is meant to be achieved through interviewing households and developers using a set 

of questionnaires that will identify their standing point. Moreover, the purpose is also to identify 

any sustainable design patterns that already exists in the Lebanese construction and housing stock 

in order to build on that for future projects. 

To achieve that, opted to pursue a comparative analysis between both questionnaires whenever 

there is a link, a common pattern or a clear alteration in the results of both questionnaires. 

 

From a Household Perspective 

4.3.2.1 Households’ background 

 

The selected sample frame is limited to households or young potential households who are looking 

for affordable housing as a main primary house for their families as previously mentioned. The 

aim of this study is to identify the financial situation of these households and accordingly 

understand their interest in ASH units. As a result, data was collected from 50 different households 

as perceived in (table 4.1). Households aging between 25 and 29 years old consist around 50% of 

the interviewed sample. This criterion is of importance to this study, as the respondent are in 
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majority single 74% as table 2 shows (Table 4.2) and will be married in the coming years and 

therefore are looking for new apartments. These households represent the current demand on 

housing in general thus, the supply is always directly related to the demand on ASH in the market. 

Therefore, the collected data and findings aim at identifying guidelines that might increase demand 

on ASH and subsequently increase the supply and interest in ASH projects. This is achieved 

through the use of SPSS to compare and correlate data from different questions as shown in the 

following tables. 

Q2. Age 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

20-24 years 6 12.0 12.0 12.0 

25-29 years 25 50.0 50.0 62.0 

30-34 years 10 20.0 20.0 82.0 

35-39 years 4 8.0 8.0 90.0 

40 years and above 5 10.0 10.0 100.0 

Total 50 100.0 100.0 
 

Table 4.1 Percentage of respondent age using SPSS 

 

Q3. Status 
 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Single 37 74.0 74.0 74.0 

Married 13 26.0 26.0 100.0 

Total 50 100.0 100.0  

Table 4.2 Relationship Status 
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4.3.2.2 Awareness and Educational Background 

Spreading awareness remains one of the major hindering points regarding the improvement of 

sustainability in general. In the housing market, and as stated by Mr. Lahoud (Lahoud, 2019) 

awareness remains a major factor that influences the interest in affordable sustainable housing. 

Having that said, 96% of the collected data displays that the respondents have a high level of 

education displayed by 96% that are graduate level, this is mainly due to the high level of education 

that we have in Lebanon (table 4.3). This is also verified through several readings and articles on 

the Lebanese educational level. The country has high literacy rates – around 99 percent for both 

male and female youth – as of 2015, according to the World Bank. Despite these numbers, roughly 

2.6 percent of GDP was spent on education in 2013, which is low compared with the eight percent 

average spent among OECD nations (WENR, 2018).  

However, education might not necessarily indicate knowledge about sustainability. In fact, 

sustainability should be integrated within the educational curriculum of any institution. By doing 

that, the future generations will have enough knowledge on the subject and accordingly will be 

interested towards investing in sustainability for a better future. 

Q4. Educational Background 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

No formal education 1 2.0 2.0 2.0 

Secondary level 1 2.0 2.0 4.0 

Graduate level 48 96.0 96.0 100.0 

Total 50 100.0 100.0  
Table 4.3. Household Educational Background 
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4.3.2.3 ASH impact on Household’s Income Status 

One of the main factors influencing the need for ASH is represented by the ability of the household 

to buy and afford a house. This does not only imply the initial cost of buying an apartment rather 

than the entire life cycle and running cost of maintaining a house and living in it. In the following 

paragraph, the aim is to investigate the financial conditions of the selected sample and accordingly 

simulate their interest and abilities to own an affordable sustainable house. According to the 

International Labour Organization (ILO, 2019), more than 60% of the Lebanese households belong 

to the low-income sector and spend more than a third of their expenditure on running costs. 

However, are they aware of the cut in cost that might happen when living in ASH units? 

To start, in Lebanon more than 74% of the households, have 2 to 3 working members with a full-

time job. In addition, 44% of the households earn between 800$-1500$ (table 4.4). These numbers 

reflect financial difficulties facing the low-income household knowing that the latter is living in a 

country where the economy is in real turmoil and the national currency is facing one of the toughest 

drops in the history of the country’s economy (Noueihed, Khraiche, 2020). This crisis is also 

coupled by a high inflation rate, and a dramatic increase in the prices of good such as food and 

primary needs for a household to survive (ILO, 2019). These conditions reduce the household’s 

ability to own a house and increase its dependence on governmental assistance when owning one. 

This is translated by a high percentage of 42% of households that are relying on the (PCH) for 

subsidized loans assisted by the Lebanese central bank and the government knowing that (PCH) 

is unfortunately shutting down its doors in front of the low-income sector in a move that is 

aggravating the household’s economic situation. 

Q3. Monthly Income 
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Table 4.4: Household’s Monthly Income 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

300-800$ 14 28.0 28.0 28.0 
800-1500$ 22 44.0 44.0 72.0 
1500-3000$ 11 22.0 22.0 94.0 
Above 3000$ 3 6.0 6.0 100.0 

Total 50 100.0 100.0  
 

 

In addition to the economic difficulties that are facing the Lebanese low-income household, 

running costs spent on a house are still increasing and constitute a larger portion of the household’s 

monthly income. In fact, it is interesting to observe that 98% of households rely on air conditioners 

and electric heaters during summer and winter. Such items have a high consumption rate and are 

heavy on the electrical bill. In addition, if we do observe the consumption patterns in the case of a 

household, we can notice that most daily used items rely heavily on electricity. These numbers 

validate the previously reviewed literatures stating that a low-income household spend one third 

of their monthly income on housing in Lebanon.  (Table 4.5) 

Section 3: Consumption Patterns 
 

Q1. Energy Appliances 
 
 Responses 

N Percent 

 

a. Electric Fan 38 76.0% 
b. Television 50 100.0% 

c. Refrigerator 50 100.0% 

d. Electric Iron 47 94.0% 

e. Air conditioner 49 98.0% 

f. Electric Heaters 46 92.0% 

g. Internet 49 98.0% 
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Total 50  

Table 4.5: Energy Appliances 
                              
Unfortunately, what aggravates the situation in Lebanon, is that the household pays twice the 

electricity bills due to a shortage in the supply of electricity from Electricite Du Liban (EDL) 

provided by the government in addition to a shortage in water supply and especially potable water. 

As a result, the household has no choice but to rely on secondary resource such as privately-owned 

generators that costs even more than the bill of the EDL. In fact, 94% of the households rely on 

electricity delivered by these private generators (Table 4.6). A sustainable house in this case, will 

positively affect the consumption patterns and save twice the amount compared to other countries, 

and having a well-designed sustainable house will reduce the need to cool and heat the house thus 

reduce the EDL bill and the private generators bill.   

Q4. Electricity Delivered by Generator 

 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

Yes 47 94.0 94.0 94.0 

No 3 6.0 6.0 100.0 

Total 50 100.0 100.0  
 

Table 4.6 Electricity Delivered by Generator 

Having said that, once asked about the comfort level that exists in their current living place 66% 

affirmed that they are satisfied with their current thermal environment while 34% are not. This is 

mainly related to the location of the house and its altitude and whether their house has proper 

orientation, insulation and many other factors. In addition to that, the Lebanese Mediterranean 
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climate plays a major positive role in increasing the comfort level of the household. Unfortunately, 

despite the household’s satisfaction in their houses comfort level the urge to use air-conditioning 

and other electrical devices is still high especially in the summer and winter season, while it is 

significantly low in comparison with the spring and autumn seasons (chart 4.7) 

    

Chart 4.7 Usage of Air conditioning based on questionnaire survey 

 
The usage of Air conditioning units is heavy during the early morning hours and the evening and 

late-night hours where the households is mostly at home (chart 4.7). The need to rely on 

electrical systems for heating and cooling is affecting heavily their housing expenditure and is 

wasting a big share of their monthly income. Reducing the running cost will simultaneously 

allow the household to invest their income on education, health improvement and social 

integration rather than spending them on heating and cooling. These results reflect the high need 

for developing a smart passive design strategy that would accommodate properly to the location 

of the building, site orientation, proper shadings and several other elements that would decrease 
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the need for air conditioning and other electrical appliances. Having that said, the household 

needs to be aware of the cut in costs that would occur once buying affordable sustainable house 

and accordingly interest in ASH should be high. 

 

4.3.2.4 Interest in Affordable Sustainable Housing 

A Comparative Analysis between Developers and Households  

 

When trying to investigate the inclination of a Lebanese household to invest in ASH the results 

came back positive. In fact, 76% (table 4.7) of households showed interest at the beginning when 

asked about owning a sustainable house. This is highly related to the high level of awareness 

reflected in the high educational level of the respondents as shown in (table 4.12). This acquired 

data, reflects interest in sustainability as an investment.  

Q2. Interest in Buying an Affordable Sustainable House 

 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

Yes 38 76.0 76.0 76.0 

No 12 24.0 24.0 100.0 

Total 50 100.0 100.0  
Table 4.7 The percentage of interest in buying and Affordable Sustainable House 

 
Affordability remains in fact, one of the most critical points for a low-income household. As 

stated in the reviewed literatures, households tend to expect immediate profits rather than long 
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term investments. In fact, when the households were informed within the questionnaire that the 

investment in a sustainable house is a long-term investment their interest in sustainable housing 

dropped to 42% while 20% answered that they are no more interested and 30% cannot afford to 

wait on the long run to break even. These numbers support the outcome of the readings in the 

previous paragraphs stating that households expect short terms gains (Habitat for Humanity, 

2019, Khandker, 2005; UN-Habitat, 2012). Furthermore, when faced with the potential of paying 

an additional 2-3% on the initial cost when buying the apartment in return on saving on the long 

term the running cost the demand dropped even more to 28%. The decrease in percentage from 

76% to 28% is dramatic and reflect the preferences of the household to save money on the short 

term while buying an apartment than paying an additional 2-3% and saving them on the long 

term (table 4.8). Accordingly, any solution to enhance demand on ASH should include minimum 

increase on the initial cost of construction with payment facilities in the first installment payment 

which can be achievable by the collaboration of the developer and the government. By revisiting 

the Jordanian model, a joint venture occurred between the government and the private sector 

where the land was provided by the government and the project modeled by private architectural 

companies and developed by the private sector. This collaboration resulted in a successful ASH 

model that delivered ASH for the low-income households. 

Q4. Knowing that reverting to energy efficiency in construction would increase the initial 

cost of 3% to 5%, would you still adopt it? 
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 Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

Yes 14 28.0 28.0 28.0 
No 9 18.0 18.0 46.0 
Don't know 10 20.0 20.0 66.0 
Can't afford it 17 34.0 34.0 100.0 
Total 50 100.0 100.0  

Table 4.8. Household’s inclination towards reverting to energy efficiency in construction 

 

In a comparative analytical strategy, the same question was asked to the developers in a different 

questionnaire in order to check if both answers match and correlate. When comparing the 

outcome of both questionnaires, developers expected that households will show a negative 

feedback regarding their willingness to invest on the long run and pay an extra amount on the 

initial price of the apartment. In fact, 66.7% (table 9) of developers considered that clients would 

not be interested in paying any additional price on the initial costs of the apartments. This is the 

main reason behind their concern of developing sustainable projects. 62.5% of developers show 

no intention in developing ASH projects (Table, 13). By comparing the answers, we can now 

understand the low supply of ASH by developers which is in fact triggered by the low demand 

from the market and households. 

 

 

Q3. In your opinion, client be interested in paying this additional amount in order to 

reduce the operational cost on long term 
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 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 2 25.0 25.0 25.0 

No 6 75.0 75.0 100.0 

Total 8 100.0 100.0 
 

Table 4.9. Developer’s expectation regarding the household’s willingness to invest in ASH on the long term 

 

4.3.2.5 Developer’s Perspective on Supply of Affordable Sustainable Housing 

 

Adopting sustainable design strategies lead to an increase in the selling price of an apartment as 

mentioned in the reviewed literatures (Uğur, Leblebici, 2018). This will affect negatively the 

decision of the household when it comes to buying a sustainable house. As a result, the 

additional cost caused by implementing green building standards remain a major factor that 

should be well studied and controlled by the developer in order to increase the demand. It is also 

important, to revisit the profit margin for the developer as this margin could highly impact the 

selling price of the apartment. As discussed in the previous section, developers are using some of 

the sustainable features in their building whenever a return on investment is available. This is 

mainly effective, when the government is providing rules and regulations that would provide 

incentives for developers to promote using these design elements. As a result, in order to 

increase the inclination toward developing ASH projects, many factors should be combined 

namely, sufficient awareness level on this matter from both developers and households, 

willingness to invest in ASH, proper intervention from the public authorities and minimal 

additional cost on the ICC. 
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4.3.2.6 Developer’s Background and Awareness Level 

 

The aim of this paragraph is to demonstrate the level of awareness on sustainability amongst 

developers interviewed in the Metn area. It is important to mention that the age range of the 

respondents might reflect the extent of knowledge and how much those developers are up to date 

and keeping up with sustainable development trends which will in return impact on their 

awareness and willingness to invest in affordable sustainable housing. 

More than 52% of the respondent’s age is above 36 years old while only 3 are below the age of 

35 years old which might in fact affect their knowledge on sustainability.  

 None of the above 

S1Q2.age 

Pearson Correlation .956** 

Sig. (2-tailed) .000 

N 8 

Table 4.10. Correlation between Developer’s Ages in relation to the knowledge of the strategies in Green Buildings 

In fact, a statistically significant correlation was noticed between age and knowledge about green 

buildings strategies and sustainability in construction having a Sig. (2-tailed) = 0.000 

Besides having a Pearson’s r = 0.956 which is very close to 1. Table 4.10 shows a strong 

relationship between these two variables thus the change in one variable is strongly correlated with 

change in the second variable. Age in fact does have an influence on knowledge about 

sustainability since with age developer might lose interest in new technologies and new trends in 

construction. 
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Chart 4.10 Percentage of Developer’s Age 
 

 
 
 
Section 2: Sustainability and Awareness (Developers) 
 
                         Q1. Strategies adhere to Green Buildings and Sustainability in Construction 
 Responses 

N Percent 

 

Minimize resource consumption 4 50.0% 

Maximize resource reuse 1 12.5% 

Use renewable materials 5 62.5% 

Protect the natural environment 4 50.0% 

Create a healthy nontoxic environment 4 50.0% 

Pursue quality in creating the built environment 2 25.0% 

Creating structures and using processes that are environment 
responsible and resource efficient throughout a building's life 
cycle 

2 25.0% 

None of the above 3 37.5% 

Total 8  
Table 4.11 Strategies adhere to Green Building and Sustainability in Construction 
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In fact, in comparison to the households, developers have a similar level of awareness as most of 

them do not know about several dimensions of sustainability as shown in (Table 4.11) and (Table 

4.12). Most of them know about recycling due to the marketing campaigns relating recycling to 

sustainability as stated to me personally by some of the respondents as shown in table (table 4.11) 

 

 
Chart 4.11 Strategies adhere to Green Building and Sustainability in Construction 

 
 
Comparing both answers, we can notice that 16% of households know nothing about any 

element of green buildings and sustainability in construction while this percentage is even higher 

for developers with 37.5% (table 4.11 and 4.13). Despite working in the industry, it is interesting 

to notice that a significant percentage of developers know nothing about sustainable practices.  

 
 
Section 5: Awareness and Participation (Households) 
 

Q1. Knowledge about Green Buildings & Sustainability in Construction 
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 Responses 

N Percent 

 

Minimize resource consumption 18 36.0% 

Maximize resource reuse 18 36.0% 

Use renewable materials 21 42.0% 

Protect the natural environment 26 52.0% 

Create a healthy nontoxic environment 21 42.0% 

Pursue quality in creating the built environment 12 24.0% 

Creating structures and using processes that are environment 
responsible and resource efficient throughout a building's life 
cycle 

10 20.0% 

None of the above 8 16.0% 

All of the above 13 26.0% 

Total 50  

Table 4.12 Knowledge about Green Buildings and Sustainability in Construction 

 

 
Chart 4.12 Knowledge about Green Buildings and Sustainability in Construction 

This lack of understanding is reflected in the unwillingness to invest and plan to use energy 

efficient design strategies in future projects 62.5% as seen in (Table, 12). As a result, awareness 

or knowledge are directly affecting the decision of the developer to opt for developing ASH 
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projects. These findings match all previously stated and reviewed literature along with interviews 

that were completed in this thesis. 

Section 4: Investing in Energy Efficient Strategies towards Affordable Sustainable Housing 
 

Q1. Willingness and planning to use energy efficient design strategies in future projects 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid 

Yes 3 37.5 37.5 37.5 

I am not sure 5 62.5 62.5 100.0 

Total 8 100.0 100.0  
Table 4.13 Developer’s willingness and planning to use energy efficient design strategies in future projects 
 

However, despite their reluctance to invest in sustainable projects and green building design, 

surprisingly most of the developers are using green building systems in their current projects as 

shown in the following table (4.14 and 4.15)  

Crosstab 

 S4Q1.Are you willing and 
planning to use energy efficient 
design strategies in your future 

projects? 

Total 

Yes I am not sure 

A1.Cavity wall Yes 
Count 3 5 8 
% within A1.Cavity 
wall 

37.5% 62.5% 100.0% 

Table 4.14 Cross t0abulation between cavity wall and willingness to use energy efficient methods of construction. 

 
Among respondents who stated including cavity walls in their delivered projects, only (37.5%) are 

willing and planning to use energy efficient design strategies in their future projects as compared 

to (62.5%) who are not sure about this matter. 
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Crosstab 

 S4Q1.Are you willing and 
planning to use energy 

efficient design strategies in 
your future projects? 

Total 

Yes I am not sure 

C1.Double 
glazing 

Yes 
Count 3 5 8 
% within C1.Double 
glazing 

37.5% 62.5% 100.0% 

Table 4.15 Cross tabulation between double glazing and willingness to use energy efficient methods of construction 

 

Similarly, 62.5% of the respondents were not sure of planning to use energy efficient design 

strategies in their future projects although they mentioned including double glazing windows in 

their delivered projects, whilst the rest (37.5%) express their willingness to do so.  

The results and high percentages of using cavity walls and other specs may be directly related to 

the fact that the government will grant the developer an additional amount of exploitation which 

will in return lead to an additional income by selling additional spaces and at the same time quality 

of construction based on the current building rules and regulations. From the generated data, one 

can perceive the impact of the incentives provided by the government or any other public 

institution. That kind of practices, can push the developer towards sustainability to earn several 

gains provided by these incentives. 

In parallel, we can notice a low percentage of developers who are using acoustical insulation in 

the cavity walls with only 25% (Table 4.15) while 62.5% (Table 4.15) are using thermal insulation 

in the cavity wall. The fact that developers are not using thermal and acoustical insulation can be 

linked to absence of any incentives provided by the government in comparison to cavity walls 

installation. This shows the way the market functions and the way sustainability can be improved 

simply by implementing proper strategies by the government.  Furthermore, the developers 
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confirm the use of sustainable and environmentally friendly energy and lighting appliances such 

as LED lighting as well as using motion detectors and sensors in the common areas of a building. 

According to the developers, this would directly lead to a decrease in the energy bill and elongate 

the lifespan of the appliances.  Despite these encouraging numbers, as shown in the cross tabulation 

in Table 14, among respondents who stated including cavity walls in their delivered projects only 

37.5% are willing and planning to use energy efficient design strategies in their future projects as 

compared to 62.5% who are not sure about this matter. Similarly, 62.5% of the respondents were 

not sure of planning to use energy efficient design strategies in their future projects although they 

mentioned including double glazing windows in their delivered projects, whilst the rest 37.5% 

express their willingness to do so. The point of these cross tabulations is to show that, despite 

negating the will to build ASH units, developers are still using several green building features 

without even knowing that these design elements are part of a sustainable house. 

Q2. Projects Delivered Including the Following Strategies 

Table 4.16. Percentage of project delivered including green strategies 

 Responses 
N Percent 

 

A1.Cavity wall 8 100.0% 
A2.Thermal insulation in the cavity wall 5 62.5% 
A3.Acoustical insulation in the cavity wall 2 25.0% 
B1.LED lighting fixture 8 100.0% 
B3.Natural lighting 8 100.0% 
C1.Double glazing 8 100.0% 
D1.AC units 8 100.0% 
D3.Natural ventilation 5 62.5% 
D4.Motion sensor detectors or the common areas in your 
building 

8 100.0% 

E2.Solar heating systems 7 87.5% 
F1.Water recycling system 2 25.0% 
F2.Rain water collectors 4 50.0% 
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F3.Waste recycling system 1 12.5% 
Total 8  

     

 
Chart 4.13 Percentage of project delivered including green strategies 

 

In parallel, in the household’s questionnaire, the same questions were asked and similarly the same 

answers came back with a high percentage of 84% of them having cavity walls and 64% (Appendix 

D) having double glazing windows. However, one can notice a difference of 16% in the usage of 

cavity walls and 36% in the double glazing and this might mainly refer to households with old 

apartment rather than newly built ones. This is mainly due to the age of the apartment and 
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buildings, as new buildings are being built taking into consideration double glazing and supply of 

cavity walls. 

 

 

4.3.2.7 Solutions to Increase Demand on ASH in Lebanon 

It is evident by comparing both questionnaires that many sustainable design specifications are 

already being installed in the current Lebanese housing units. In general, developers are 

incorporating cavity walls, double glazing, natural ventilation, efficient LED lighting fixtures, 

natural lighting and motion detectors in common areas as sustainable design elements in their 

newly built projects. Many other developers are using solar systems, acoustic insulation, water 

recycling systems and other design systems. But in order to increase the demand of households on 

affordable sustainable housing, many steps should be taken many of which are identified below. 

According to developers, the main factor that would increase the supply of (ASH) is to provide a 

new set of building rules and regulations coupled with economic incentive as shown in table 17 

with 100% response rate. This would involve the government including the DGU, LGBC and the 

OEA as previously discussed with Mr. Lahoud (Lahoud, 2019). In addition, 62.5% answered that 

raising awareness through new programs for both developers and households would be the right 

way to move forward in this subject. 

Q2. Sort of New Policies or Programs that would attract to be more involved in adopting 
Sustainable and Affordable Design approach into Future Projects 

 
 Responses 

N Percent 

 a. Educational/awareness programs for both developers and households 5 62.5% 
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b. Earning green building certifications/sustainable design standards 
and guidelines 

3 37.5% 

c. Building rules and regulations coupled with economic incentive 8 100.0% 

Total 8  
Table 4.17 Percentage of new policies or programs that would attract developers in adopting affordable design approach 

As perceived in the answers of households, the price range remains a major component and factor 

in deciding when to invest in ASH units. The variation in the initial cost of the apartment will play 

a role in the low-income household’s decision regarding this matter.  

4.3.3  Chapter Summary 

Supply and demand are interrelated factors that would influence the development of new ASH 

projects in Lebanon. As determined, the household expect fast returns on investment, a lower 

running cost and no extra expenses on the selling price of the apartment. 

In addition, the role of the government in developing ASH is of paramount importance. It was 

determined that most of developers stressed on the importance of the government in aiding through 

incentives that would drive both developers and households towards investing in ASH. 

As perceived in this section, sustainability is observed in the current housing market. In fact, 

several green building design systems are being implemented as stated by developers and 

households respectively in the questionnaires. Using these stated and analyzed data as a starting 

point and stepping stone for any further successful ASH model, the aim of the following section 

is to create a package that would enhance the efficiency of these houses in Lebanon without 

increasing the budget at the early stages of construction and at the selling phase to maintain the 

benefits of both developers and households.  
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5.  ASH Model in the Metn Area - Case Study 

5.1 Affordable Sustainable Housing in Lebanon – Metn Area 

Based on all the previously gathered data, and on the fulfilled questionnaires with developers and 

households, the main target is to create an ASH model generated according to the answers analyzed 

from all these participants. One of the main aims of this thesis, is to develop successful ASH 

models in which an affordable housing unit could be turned into a sustainable one with minimum 

impact on the selling price of the apartment. Accordingly, different scenarios are created with 

integrated green building design elements using insight 360 and other calculation through field 

surveys and market studies. Throughout this chapter, the possibility of providing an ASH model 

will be investigated and tested within the Lebanese context and based on guidelines generated 

based on requirements stated by developers, households and the public sector. 

 

5.2 ASH Model Simulation 

In Lebanon, developers have been implementing sustainable design elements in their projects due 

to several factors that were stated previously, mainly the incentives given by the government or to 

save money during construction. In fact, cavity walls, double glazing and sustainable lighting 

systems are available in most of the modern construction projects as shown in the previous section. 

This is a positive starting point to reach sustainability in construction. However, 75% of the 

interviewed households have clearly stated (table 9) that they are interested in fast return on 

investment and have doubts about paying an extra amount on the initial price of apartments to get 

sustainable features. 

Taking the data of the questionnaires and interviews as a steppingstone to reach successful ASH 

model, the following experiment aims at creating a package in which households and developers 
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might find themselves interested to invest in. This will be achieved by creating green building 

elements that can be used as a package, to increase the efficiency and sustainability of the 

apartment without compromising the selling price. 

 

5.2.1 Project’s Location and Its Impact on ASH 

One of the main factors of living an affordable life in Lebanon or any other country, is to reduce 

transportation cost which constitutes a significant share of the household’s monthly expenditures. 

Knowing that in Lebanon, public transportation is still precarious, the practical solution is to stay 

at a proximity of Beirut since it is the main hub for any potential or existing business. Nevertheless, 

what is saved as housing expenditure per month will be paid on the longer transportation and 

commuting routes. However, living at a proximity of the central business district (CBD) comes at 

a cost. In fact, the closer a project gets to Beirut the higher the price per square meter (m2). As a 

result, the construction model and simulation will take place in Fanar, Mount Lebanon. This area 

was preferred since it is located at a proximity of Beirut, yet the prices are moderately lower than 

the surrounding areas with 1500$/m2 – 1800$/m2. In addition, I selected this area since I have a 

long working experience as a developer and as an architect which would help me for any site 

survey or market study knowing that COVID-19 pandemic and the current economic and political 

turmoil made it difficult to contact other developers and visit their projects. 
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Figure 4.13: Plan-Site True North at 45º 

Source: Taken from AutoCAD 2018 on 25/05/2020. (By author, 2020) 

One of the projects I am currently working on, is the “urban village” project located in Fanar and 

owned by Raymak holding company. The project is composed of two residential buildings and 

one commercial building with apartments ranging from 80m2 to 170m2. The selection of this 

projects goes back to several reasons. First its proximity to Beirut, knowing that the land cost is 

not considered expensive in this area compared to the central area of Beirut as it ranges between 

600$ to 1000$ per m2 depending on the exploitation ratio. Furthermore, this project offers a variety 

of apartments with apartment sizes that can be bought by a low-income household. Technically, 

the orientation of this project makes it experimental as well. In fact, all sides are well exposed with 

windows reaching most of the rooms. The façade treatments are different from all the sides as it 

was mainly surrounded by neighboring functions knowing that the sea-view is facing the south-

east. It is interesting to state that the south and north façade are treated similarly while the East 
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façade is treated differently as it is facing the main road and the developer aimed at reflecting 

luxury rather than sustainability in his design decisions. 

 Finally, this project is typically sold at the same price of neighboring buildings with similar specs 

that are being used in the Metn area.  These stated elements make this project a model appropriate 

for studying and the expected result might be indicative on whether or not affordability and 

sustainability could be combined in one building taking into consideration the commonly used 

specifications. 

To select an affordable apartment for the study, a 95m2 apartment priced 142 000$ was selected. 

More precisely, housing ownership is considered affordable if it costs 3.5 times of the gross 

income and the rent payment does not exceed 25 per cent of the household gross income (Abdul 

Majid, 2009; Mulliner and Maliene, 2014). In fact, a low-income household can take advantage 

of the (PCH) subsidized loan to facilitate the ownership of such an apartment. The (PCH) can 

provide between 80-90% of the total amount of the loan.  

To make sure the apartment is considered affordable the following calculations shall be made: 

142,000$ (Initial cost of apartment) x 80% = 113,600$ x 1507.5 L.L (Lebanese Lira rate for 

loans up until the this research was submitted) = 171,252,000 L.L (Total loan amount ). The 

following amount can be stretched up to 30 years.  

171,252,000 L.L / 30 (years) = 5,708,400 L.L / 12 months = 475,700 L.L (per month). Based on 

the previously mentioned studies, the apartment is considered sustainable if it does not exceed 

one third of the household monthly income. Accordingly, the household salary should be 

1,427,100 L.L or above. 

 The apartment is a two bedrooms apartment with two WCs, a kitchen, a living room and a dining 

room. As shown in (Figure 4.13) the apartment is in the heart of Fanar, and oriented on the East – 
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West axis. For this study, we have located the nearest weather station as per the Revit file and the 

below figure 4.14. 

 

Figure 4.14:  Prototype Location and Weather Station 

Source: Google Maps, 2020  

 

5.2.2 Simulation Models 

Green buildings cost more than a regular one as stated previously (Uğur, Leblebici, 2018). This is 

usually a main concern for both developers and households, and a main reason for them not to 

develop ASH projects in Lebanon. However, the answers of the previously distributed 

questionnaires showed that developers are using sustainable and green building designs in their 

projects without knowing it due to the lack of awareness and other factors such as governmental 

support and incentives. Double glazing, Cavity walls and efficient lighting systems are available 

in almost all their projects. The aim of this experiment is to test the possibilities of adding to these 
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elements in order to improve the efficiency and shorten the (ROI) return on investment period of 

the project without compromising the selling price and the initial cost of construction. Then, 

analyzing what does the existing package add to a regular apartment with no green building 

specifications. It should be noted here that the simulation model considered, focus mainly on 

analyzing only energy issues and do not consider other sustainability constraints such as social 

constraints, waste management, carbon footprint and more. 

 

In the following paragraphs, two main scenarios were simulated using insight 360 software on the 

same apartment B01 located on the ground floor. A third scenario was produced based on market 

study and experience. The selection of these scenarios only, was made knowing that several other 

scenarios could be generated in order to test the impact of each addition on the behavior of the 

apartment. However, this is not the goal of this study. Instead, the aim is to test a package of design 

specifications rather than an element in particular in order to get the best efficient ASH model that 

can be used in Lebanon making the best out of the available design elements and materials 

available in the Lebanese construction industry. 

Knowing that the apartment B01 has green building design elements integrated initially as standard 

features, the first energy model/scenario will be generated based on basic non-sustainable criteria 

that does not take any kind of green building designs into consideration for comparative reasons. 

Accordingly, it will have the following specifications: 

• Single wall hollow concrete units of size 20cm x 40cm x 10cm 

• Single glazed windows of 6mm clear tempered glass assembled as single framed windows 

from “Folda” or “Sidem 2000” two of the reliable aluminum suppliers in Lebanon. 
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• No cladding on the outer shell of the building, instead use of regular paint “mono-couche” 

(A regular outdoor painting material that is water-resistant but with no sustainable and 

energy saving properties) 

• Regular paint work, emulsive paint non-reflective. 

• Regular lighting fit outs mainly incandescent lighting fixtures 

• Split unit HVAC (9000BTU for bedrooms and 12000BTU for living room|) system (Not 

an inverter type), used for heating and cooling. 

The aim is then to compare it to a second model/scenario, which represents the real conditions of 

the selected apartment as built by the developer, taking into consideration sustainable and green 

building parameters that are implemented. This will contribute in getting a clear insight on the 

variation and impact of these selected green building elements on the efficiency of the apartment.  

As a result, the second scenario represents actually the current methods of construction in Lebanon, 

and precisely green building design elements that are currently widespread in the Lebanese 

housing market and in the existing apartment in Fanar as shown in (appendix H) and in the previous 

data collected from the questionnaires. This will allow a better understanding of the current 

sustainability levels used in the Lebanese constructions. As a result, the following specifications 

will be inserted: 

• Cavity walls made of concrete masonry units (20cm x 40cmnCMU) 15cm outer barrier – 

5cm air gap – 10 cm internal barrier 

• Double glazed windows of 8mm clear glass + 9mm air space + 8mm clear glass 

assembled in a single framed window from “Folda” or “Sidem 2000” two of the main 

suppliers of Aluminum profiles in Lebanon. 

• Brick/stone cladding on the outer shell of the building of 3cm thickness  



113	
	

• Reflective paint work emulsive paint 

• LED lighting fit outs  

After having these scenarios generated and analyzed, the aim is then to suggest a third one with an 

additional set of specifications that would be added as a suggested package to increase the 

sustainability of the apartment without compromising the ICC (initial cost of construction) and the 

selling price such as: 

• Proper orientation 

• Shading devices 

• Rainwater collection system 

Step 2: Some of these elements were not be analyzed using insight 360 since this software cannot 

calculate the price per KW in Lebanon due to the complexity of the electrical grid in this country 

(EDL+ Generator). Instead, a market study allowed me to estimate the cost of these products and 

their impact on the energy bill of the apartment and accordingly estimate the return on investment 

(ROI) period. 

• Passive design strategies 

• Inverter split unit HVAC system 

• Solar systems 

• Water collection system 

• Recycling system 

Having these elements installed, a simulation was done analyzing the impact or the extra cost 

implied on the initial cost of construction and the selling price of the apartment. 

5.3 Energy Model – First Scenario: Regular Apartment 
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In the first scenario, the energy model was generated without considering any green building 

design strategy. As perceived in the (Figure 4.15, 4.16) the previously mentioned specs were 

inserted to the model such as: single walls as a main envelope without any cladding type, single 

glazed windows without any shading devices.  

 
Figure 4.15:  Prototype Location and Weather Station 

Source: Google Maps, 2020 
 

            

Figure 4.16 Indicative wall section  

Source: Taken from Revit on 25/05/2020 (By author, 2020). 

 

As perceived in the figure 4.16, data were inserted to Revit in relevance with the needed 

specification for scenario number 1. Mainly, the selection of materials is directly related to the 

real conditions of the apartment. The result of this study came back as following. 
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Chart 4.14. Building orientation according to the BIM 

 
Chart 4.15. Window to wall ratio according to the BIM 

 
Chart 4.16. Building glass type according to the BIM  

Chart 4.17. Window to wall ratio according to the BIM 

 

In chart 4.14 the building was placed exactly in its modeling location according to the real 

attributes located from google earth software and matched accordingly in insight 360’s software. 

In chart 4.15, chart 4.17, 4.18 and 4.21 windows to wall ratio were selected as per the 

constructed model in Revit, accordingly, to match between Revit and insight 360 and produce 

accurate results. Similarly, in this scenario the glass is selected as single glazed clear glass as 

perceived in charts 4.16, 4.18, 4.20 and 4.22. 
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Chart 4.18. Window glass type on the north as per the 

BIM 

 
Chart 4.19. Window to wall ratio on the western facade as 
per the BIM 

 
Chart 4.20. Window glass type on the west as per BIM 

 
Chart 4.21. Window to wall ratio on the East wall as per 

BIM 
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Chart 4.22. Windows glass type - East as per BIM 

 
Chart 4.23. Wall construction type as per BIM 

 

As perceived from the insight 360 analysis, the apartment has a consumption pattern of 283 

KWh/m2/yr. The simulation sits slightly above the ASHRAE 90.1 level which is 252 (figures 

4.17). As a result, this model surpassed the ASHRAE 90.1 benchmark by 31 points, and 

accordingly efficiency could be more enhanced to reduce the gap. However, our aim of this 

simulation is to increase the comfort level, the sustainable aspect of the apartment while reducing 

the running cost subsequently monthly housing expenditure. 

  

Figure 4.17 Apartment Simulation  

Source: Insight 360 analysis software (By author, 2020) 
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5.4 Energy Model – Second Scenario: As-built Apartment Condition 

In the second simulation, the energy model was generated as per the existing specifications 

installed by the developer in the physical apartment in Fanar. The main addition on the previous 

model is the insertion of the following elements: Cavity wall using a 15cm-5cm-10 system, double 

glazed clear windows, efficient lighting systems and brick cladding on the walls as per the real 

condition of the building (figure 4.18). Based on the above criteria, below are the results of the 

simulation: 

          

Figure 4.18 Indicative wall section  
Source: Taken from Revit on 25/05/2020 (By author, 2020). 
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Chart 4.24. Building orientation according to the BIM 

 
Chart 4.25. Window to wall ratio according to the BIM 

 
Chart 4.26. Building glass type according to the BIM 

 
Chart 4.27. Window to wall ratio according to the BIM 

 

In chart 4.24 the building was placed exactly in its modeling location according to the real 

attributes located from Google earth software and matched accordingly in insight 360’s software. 

In chart 4.25, chart 4.27, 4.29 and 4.31 windows to wall ratio were selected as per the 

constructed model in Revit, in an exactly similar aspect compared to the real conditions on site. 

Similarly, in this scenario the glass is selected as Double-glazed clear glass as perceived in charts 

4.26, 4.28, 4.30 and 4.32.  



120	
	

 
Chart 4.28 Window glass type on the north as per the BIM 

 
Chart 4.29 Window to wall ratio on the western facade as 
per the BIM 

 
Chart 4.30Window glass type on the west as per BIM 

 
Chart 4.31 Window to wall ratio on the East wall as per 
BIM 
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Chart 4.32 Windows glass type - East as per BIM 

 
Chart 4.33 Wall construction type as per BIM 

 

Finally, wall construction type was similarly adjusted as per the specifications of scenario 

number 2 (BIM) chart 4.33. 

As perceived from the insight 360 analysis, the apartment has a consumption pattern of 261 

KWh/m2/yr. The simulation sits also slightly above the ASHRAE 90.1 level which is 244 but 

with a decrease of gap to 17 points. 

  

        Figure 4.19 Apartment Simulation  
        Source: Insight 360 analysis software (By author, 2020) 
 
By comparing both simulation models, additional improvements can be achieved by inserting few 

elements that are already being used in the Lebanese market abundantly. In fact, the consumption 
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was reduced from 283 Kwh/m2/yr to 261 Kwh/m2/yr simply by adding cavity walls, double 

glazing, cladding and efficient lighting which are already being used by most of the developers. 

What is interesting is that these additional elements are already incorporated in the model we are 

studying and are provided as a standard package without any addition on the selling price 

1600$/m2 of the apartment from the developer the reduction obtained by applying those 

parameters reached 8% which is a significant number.  

What could be more interesting is the possible addition of few elements that might increase the 

efficiency of the apartment a bit more without significantly affecting the price. 

 

5.5 Affordable Sustainable Housing Proposal 

Having both scenarios analyzed, few design elements that should increase the efficiency of the 

building will be added.  

• Shading devices to be added horizontally above the main openings on the south as in this 

case west and east would not be affected by horizontal shades. 

• HVAC efficient system VRV system including inverter type. 

• Water collection/harvesting as per the Insight 360’s standard parameters. 

 
Figure 4.20 Apartment Simulation  
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Source: Insight 360 analysis software 

 

By making small adjustments the energy model showed better energy consumption results. In fact, 

the energy bill was reduced to 258 KWh/m2/yr which means a reduction of (9.6%) as perceived 

in figure 4.20. These results were obtained knowing that the variation in options in all the different 

simulations only considered walls of the apartments and not the entire envelope. Once the entire 

project is analyzed the modifications would even have a greater impact. However, some design 

decisions could make the entire project even more efficient without adding a significant cost 

variation on the ICC as perceived in a possible third scenario: 

• Passive design in the early stages of construction which would increase the efficiency of 

the entire building making it more sustainable without causing any additional construction 

cost. This can be achieved through a proper site analysis and proper building orientation 

and does not cost a tangible variation or addition on the cost of construction. 

• Inserting thermal and acoustical insulation in the cavity walls which in fact does not cost 

the developer a significant amount on the apartment yet has an important impact on the 

efficiency of the apartment and on the heat transmission within these spaces and the 

outdoor area. In fact, the cost per sqm (m2) for this type of insulation ranges between 0.8 

to 2$ as per two main Lebanese distributors sources (CMC and Sodamco). Therefore, the 

entire apartment would cost not more than 500$ to be completely covered with thermal 

insulation. 

• Rainwater collection which would reduce the need to buy additional trucks of water since 

in Lebanon, water is still not available in every city/village. Previously, a yearly amount of 

around 300,000 L.L was paid by the household to the government to receive water. 
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Currently, water meters are being installed to control the expenditure of each household as 

part of the general plan placed by the ministry of energy and water. As a result, installing 

a rainwater collection system will in fact reduce the consumption and the monthly bill. 

Rain collection system would be made with a maximum of 1000$ per apartment. 

• Solar systems that can be used for water heating which consumes a big share of the monthly 

electrical bills. Solar systems could be also used for generating electricity; however this 

would cost more and the aim of this thesis is to reduce the cost and for the apartment to be 

affordable at the stage of construction and the selling price. In fact, in Lebanon the price of 

installing a solar system limited for water heating usage costs around 1000-1500$ in total 

based on market experience and research.  

• Selection of efficient appliances starting from the cooling units commonly used in Lebanon 

and mainly in small apartments. In fact, split AC units are the common solution used in 

most of the apartments. However, it is possible to select Inverter AC units which can help 

also in reducing the monthly bill. The cost of a regular 9000 BTU AC unit ranges from 

300-450$ while inverter AC units will cost an additional 100-150$ per unit as per local 

contractors “Climtech” and “ProMep”, two of the well experienced MEP contractors in 

Lebanon. 

• LED lighting throughout the apartment which can also contribute in reducing the electrical 

consumption and the energy bill of the house. For example, B01 apartment has two 

bedrooms two bathrooms, kitchen, dining room and a living room. The cost of powering 

the entire house with LED light bulbs costs around (8 number of lighting outlets x 4$ L.L) 

= 32$. By deducting the regular lighting Bulbs cost, the variation would be even reduced. 

In fact, the difference between a regular incandescent light bulb and a LED one can reach 
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75% less energy consumption.  

                                    
Figure 4.21 Led lighting comparative analysis retrieved from https://blog.arcadia.com 

 

Summary of implemented sustainable design elements 

The proposed package has a positive impact on the energy efficiency of the apartment. As 

previously stated, the additional cost is always a major factor that can alter the decision of both 

household and developer to adopt sustainability and develop ASH projects. The previously 

proposed additional package has an acceptable additional cost on the ICC: 

• Inserting thermal and acoustical insulation: 500$ (Priced from “Kilzi” an experienced 

supplier of construction materials in the Lebanese market) 

• Rainwater collection: 1000$ (Quoted from ProMep s.a.r.l an experienced MEP contracting 

company in Lebanon) 

• Solar system: 1500$ (Quoted from Sawan solar systems an experienced supplier of solar 

systems in Lebanon) 

• Inverter AC units’ additional amount: 100 to 150$ per unit with energy efficiency rating of up to 

38 (SEER) in cooling and 15.0 HSPF in heating. (Quoted from ProMep s.a.r.l an experience 

MEP contracting company in Lebanon) 
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• LED lighting selection variation on the regular incandescent bulb light: 32$ (Quoted from 

United Lighting a main supplier of electrical and lighting appliances in Lebanon) 

 

In general, these specifications could be installed with a total of 3000$ - 3200$. This amount would 

be added to the cost of the apartment. The aim of these add-ons is to reduce the energy bill and 

target a fast return on investment (ROI). Knowing that the energy bill in Lebanon is doubled (EDL 

+ private generators) and considered expensive, the ROI would be better. The same issue is also 

considered for water supply through the addition of rainwater collection and recycling system. 

5.6 Comparative Analysis between the Different Models 

Comparing the three scenarios, we can notice the reduction in the energy bill of the apartment with 

each additional design element that is intended to make the apartment more sustainable and 

accordingly more efficient. In the first scenario, the consumption reached 283 KWh/m2/yr, in the 

second scenario it dropped a value of 22 KWh/m2/yr reaching 261KWh/m2/yr to reach finally 258 

KWh/m2/yr. (Fig. 4.22) These results can be enhanced by adding several elements to the initial 

design which does not cause any addition on the ICC and selling price as mentioned earlier. The 

aim of this research was to create a package of specifications that would reduce the running cost 

of the apartment, and simultaneously decrease the monthly expenditure of the low-income 

household on his apartment.  

Having that said, a low-income household is interested in three main factors: 

• Not to pay a large additional amount on the initial price of the apartment 

• Reduce the running cost of the apartment and accordingly reduce housing expenditure 

which will allow him to invest on other disciplines. 
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• Whenever an additional amount is paid, the ROI period should be as fast as possible. 

To project the previously gathered data and numbers on the Lebanese economy and housing 

expenditure a study was made on the electricity bill and the rates provided by EDL (Electricité du 

Liban) the main provider of electricity in Lebanon alongside the privately-owned generators due 

to electricity shortage provided by EDL. 

 

 
Figure 4.22 Energy Bill 

Source: EDL (http://www.edl.gov.lb/page.php?pid=39&lang=en) retrieved in 2020 

 

Between scenario number one and scenario number three, a decrease of 25 KWh/m2/yr is 

achieved. In order to project this value on a household’s monthly expenditure: (25*95(m2)/365) = 

6.5 KWh/day which means that the consumption is reduced by 195 KWh/month for a low-income 

household. As per the pricelist of EDL + the pricing of generators, 200 Kwh would reduce up to 

130,000 L.L per month. This number was achieved, by analyzing the current package usually 

installed by default in the current housing projects in Lebanon (scenario 2). By adding few more 
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elements, it is expected to reach 180,000 L.L/month without causing additional costs on the ICC 

or the selling price. These additional savings would represent 10-15% of the low-income 

household monthly income taking into consideration that the monthly income is between 

1,000,000 L.L and 2,000,000 L.L. Furthermore, in the previous chapters, it has been discussed that 

for the low-income household, expenditure on housing represents one third of their monthly 

income. As a result, housing expenditure ranges between 333,000 L.L and 600,000 L.L 

accordingly savings on monthly expenditure ranges between 20-30%. 

Based on the above stated data, a low-income household can save 10-15% of his monthly income 

and 20-30% on his monthly housing expenditures by getting an apartment with basic sustainable 

requirements that are currently available in the Lebanese market. However, more can be achieved 

with view design decisions that could be adopted by the developer or that could be selected by the 

household mainly in the selection of electronics and appliances. 

As a summary, it is possible to reach a better housing unit that would be affordable and include 

sustainable features at the same time. This would ensure savings up to 15% of the household’s 

monthly income while causing no significant costs on the developer. In fact, the proposed package 

has an additional value of 1-1.5% on the initial cost of the apartment which is marginal and could 

be deducted from the profit. This was achieved by studying the local housing stock and 

interviewing developers and households to create a model based on the existing sustainable 

foundations. Starting by proper passive design strategies, cavity walls, thermal insulation, double 

glazing, wall cladding, Led Lighting and efficient appliances, reflective painting, solar system and 

rainwater collection. These green building design systems would ensure a better efficiency than a 

regular apartment without causing significant additions on the initial cost of construction ICC and 
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the selling cost of the apartment while reducing the life cycle cost of the apartment mainly through 

reducing the running cost. 

5.7 Chapter Summary 

ASH in Lebanon can be achieved by the collaboration of different stakeholders. The steppingstone 

of this program is first to understand the concerns, needs and expectation of different stakeholders 

in Lebanon such as developers, households and the public sector. Based on the previous chapters, 

one of the main concerns for developers and households is the additional cost caused by the 

implementation of green design systems on the selling price of the apartment. This was coupled 

by noteworthy lack of awareness from developers showcased by the implementation of several 

green building system in their current housing projects without acknowledging it.  

 Having that highlighted the aim was accordingly to assess the current construction method and 

understand the basic green buildings design elements that are already existing and being installed 

in most of the projects.  

Based on these findings and the results of the questionnaires paralleled by interviews with the 

public sector, three scenario models were simulated in order to check 3 possible sustainable 

packages that could be implemented in the Lebanese housing market. By implementing minor 

design elements that are selected based on the Lebanese construction industry usage deduced from 

the questionnaires sustainable growth could be achieved and apartment improved in terms of 

energy efficiency. This would reflect on the running cost of the apartment and reducing housing 

expenditure on the household. These methods could be enhanced and upgraded by having added 

several design elements and strategies that can save up to 15% of the low-income household’s 

monthly income. This study does not claim to be the only solution to reach affordable sustainable 

housing. However, in Lebanon these packages might be considered as a starting point for any 
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developer or low-income household that are willing to invest in sustainability without paying a 

large budget on it. Finally, by achieving a joint effort between the public sector and the private 

one, additional rules and regulations couples with incentives could even reduce the initial price 

and compensate any marginal addition on the ICC. The benefits of living in a green building is not 

limited only to the economic return on investments. In fact, living in a green building lower health 

risks, relief stress and lower the impact of the building on the pollution and the environment. These 

elements will reflect at the end on the economic benefits of the building as well.  
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6.  CONCLUSION AND PROJECTION 

This chapter presents a summary of the entire study. It embraces findings from the extant literature 

on affordable sustainable housing, sustainable construction in Lebanon and sustainability. The 

literature review assisted in providing a wider view and better understanding of sustainable 

construction and housing concepts involved in the study, which led to the development of the 

research instrument and the sustainable affordable construction model. The findings from this 

study are linked to the conclusion and presented in this chapter. The recommendations provide 

suggestion for future research, which emerged because of the findings from this study. The study’s 

contribution to the body of knowledge and limitations are highlighted in this chapter. 

 

6.1  Review of Aim and Objectives 

The main aim of this study is to answer the main research question of this thesis study: “How to 

provide sustainable affordable housing strategies in Lebanon while making it profitable for both 

households and developers?” 

This thesis has satisfied the aim and the set objectives in the introduction of this thesis. The study 

has: 

• Analyzed the market’s need for ASH projects in Lebanon through the examined literature 

on the Lebanese market and accordingly highlighted the lack of supply in affordable 

housing units. This was demonstrated through the qualitative and quantitative analysis that 

occurred on the Lebanese market by interviewing different stakeholders involved in the 

construction market. 

• Identified the gaps preventing developers from adopting sustainable methods of 
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construction which was carried out and highlighted through the questionnaires and 

interviews that were compared with the results received from the reviewed literatures. 

Developers stated what is preventing them from developing ASH projects: 

§ Low demand from the households which was also determined through 

questionnaires distributed to households. 

§ Absence of any incentives or rules and regulations provided by the 

government. 

§ Additional cost on the ICC due to the adoption of green building standards. 

§ Lack of awareness spotted in the Lebanese construction market. 

• Highlighted the needs and expectations of the low-income household which constitutes 

most of the current Lebanese population through the review of the literature and semi-

structured questionnaires and interviews: 

§ Fast return on investment. 

§ Marginal no negligible additional cost on the initial cost of the apartment. 

§ Reduction in their monthly expenditure. 

§ Governmental support and incentives. 

• Identified the role of different stakeholders in implementing ASH projects in Lebanon and 

the availability of sustainable materials at low-cost which is done by interviewing different 

stakeholders from the public sector and the private sector. 

• Tested the possibility of designing a low-cost ASH project in Beirut which was achieved 

through generating a pilot project as a prototype and model for future research use. This 

was achieved using combined software with data generated from the needs and 

expectations of all the interviewed stakeholders involved in initiating ASH in Lebanon. 
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This study concluded a possibility of reduction reaching 5% on the monthly expenditure 

of a low-income household in Lebanon. 

In addressing the objectives of this study, a systematic approach to data collection and analysis 

was employed. In addition to the reviewed literature and analysis, the study adopted a sequential 

mixed method approach to obtain both quantitative and qualitative data using survey 

questionnaire and case study (interview) to gather empirical data. Therefore, the findings 

emanating from the methodical approaches used in achieving the study objectives is summarized 

in the subsequent section of this chapter 

As a result, the main research question was answered. ASH can be achieved in Lebanon through 

a constructive collaboration between the private and public sector backed up by proper 

legislations, incentives and other initiatives. Furthermore, the housing stock in Lebanon can be 

developed and improved to reach an efficient ASH package that could be accepted by both 

developers and households. Accordingly, investing in ASH will become a beneficial situation for 

both parties. 

 

6.2  Limitations 

While completing this thesis several aspects and events made the process a difficult one. Mainly, 

one of the limitation of this research is the limited sample size in the analysis chapter. In fact, 

and due to COVID-19, Beirut port explosion and continuous lockdowns, contact with 

interviewee and respondents was merely impossible. As a result, a limited sample frame was 

selected whereas this could be expanded on a larger sample of respondents in order for results to 

be generalized. 
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6.3  Summary of Research 

ASH projects have a vital role in developing countries towards sustainable goals, as they serve a 

large sector of the society. Hence, for these projects to be originated, a joint effort should be done 

by governments, developers, architects, contractors and households. The purpose of this thesis was 

to evaluate and discuss different facets and techniques of implementing ASH within the Lebanese 

housing construction industry, mitigating the concerns of different stakeholders mainly developers 

and households. Furthermore, although the thesis focuses on the economic pillar of sustainability, 

there are implications for the environmental and social one that were mentioned in the literature 

review. These aspects could be highly affected and improved when adopting ASH and could 

constitute the content of an entire study. 

Throughout the research, difficulties facing the implementation of ASH in Lebanon were 

highlighted by identifying and interviewing stakeholders starting by the public sector, the private 

sector, households and developers. In the light of these analysis, it was established that a 

collaboration between the public and private sector remains a must for achieving effectively ASH 

projects in Lebanon. The government can play the role of the facilitator through implementing a 

set of new legislations and incentives that would promote the emergence of ASH projects. On the 

other hand, supply and demand on ASH should be simultaneously increased through targeting the 

needs and expectations of both developers and households. This was achieved by studying the 

current housing stock in Lebanon, specifically green building design elements that are currently 

being used in Lebanon by developers and contractors. Based on these elements a package of 

additional green building design elements was suggested to create a sustainable house while taking 

into consideration to avoid any increase in the initial cost of construction (ICC) and the selling 

price of the apartment on the other hand reducing the running cost and housing expenditures. This 
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was achieved, using a comparative analysis between three different scenarios generated using 

(Revit, insight 360) and analyzed based on market study and personal experience in the Lebanese 

construction market. 

In fact, the case study showed that by adopting a smart strategy combining between important 

factor such as proper location, minimizing the need for transportation, passive design strategies, 

use of several green building design features such as: cavity wall with thermal insulation, wall 

cladding, double glazing, efficient lighting, solar heating, rain water collection, grey water 

recycling and the selection of efficient appliances, savings can reach up to 15% the household’s 

monthly income and up to 30% savings on the low-income households’ monthly housing 

expenditures. 

During the research study, difficulties and limitations were encountered. First, the emergence of 

economic, health and security problems. Starting with the economic downfall in Lebanon followed 

by the protest starting the end of 2019. This period was followed by the COVID-19 pandemic 

which made the research limited with a difficulty in proceeding with interview, questionnaires and 

case studies. In addition, the explosion of August 4, 2020 made the situation even worse and made 

the Lebanese population over stressed on protective. One of the main limitations that faced this 

research technically is the selected model in Fanar. To generalize the outcome of this study, a 

wider research should occur on several models, in different areas of Lebanon taking into 

consideration transportation cost, commuting strategies and access to public services. Finally, the 

results of this thesis shed the light on the possibility of developing ASH projects in Lebanon. This 

study also provides guidelines to conduct ASH projects in Lebanon using low-cost design 

methods. This cannot be achieved without the collaboration between the public and private sector 

and through an intensive program to increase awareness on this matter. Any future study should 
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focus on possible legislations and incentives that would fit the Lebanese context along with a wider 

market study to implement the lowest possible addition on the initial cost of construction while 

achieving a maximal reduction on the running cost and by that resulting in an ASH model. 
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8. APPENDICES 

APPENDIX A: Household Questionnaire 

QUESTIONNAIRE 
 
 I am a Master’s Student in the Ramez G. Chaghoury Faculty of Architecture Art and 

Design at Notre Dame University Louaize (NDU). This questionnaire is designed to help me in 

my research entitled “Affordable Sustainable Housing in Lebanon”. 

The sections from 1 to 4 will tackle the following categories: 

1- Household’s Background 

2- Income Status 

3- Consumption Patterns 

4- Comfort 

5- Awareness and Participation 

Please note that the household has been selected randomly and all the information provided will 

be treated in strict confidentiality. No special knowledge is required to answer any of the 

questions. 

Please fill in the questions bellow by ticking the appropriate box relevant to your case. 

 

Thank you for your time and participation 

 
 
Farid Reaidy 
Notre Dame University 
Ramez G. Chaghoury Faculty of Architecture Art and Design 
Zouk Mosbeh, Lebanon 
Tel: +961 70 373747 | Fax: +961 1 889 883 
Email: faridreaidy@hotmail.com 
 fyreaidy@ndu.edu.lb 
 
 Affordable housing and sustainable development are major challenges nowadays. 

Providing the low income families with affordable sustainable housing is one of the main 

solutions for reducing their housing expenditure and upgrade their living conditions. The supply 

of sustainable housing is increasing due to the environmental needs and to the economic needs of 
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the market, but supply of sustainable affordable housing is rarely available. However, 

affordability in housing has several interpretations: 

1- Household’s ability and potential to buy an apartment 

2- The life cycle cost spent on an apartment 

3- Relationship between housing expenditure and household income 

 Affordable Sustainable Housing can be defined as the right of a human to live in a decent 

and healthy environment provided by all the needed services without compromising a large 

percentage of their monthly income on the running cost. 

 

Section 1: Household’s Background 
1. Sex 

a. Female  □ 

b. Male  □ 

 

2. Age 

a. 20 to 24 years  □ 

b. 25 to 29 years  □ 

c. 30 to 34 years  □ 

d. 35 to 39 years  □ 

e. 40 years +  □ 

 

 

3. Status 

a. Single  □ 

b. Married  □ 

c. Other (Please Specify)  □ 

4. What is your educational background?  

a. No Formal Education  □ 

b. Primary Level  □ 

c. Secondary Level  □ 

d. Graduate Level  □ 
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e. Other (Please Specify) □ ………………………………………………………………. 

 

Section 2: Income Status 
1. How many Household Members work full time? 

a. 1  □ 

b. 2  □ 

c. 3  □ 

d. More (Please Specify) □ ………………………………………………………………. 

 

2. What is the nature of your work? 

a. Civil Servant or Public Employee  □ 

b. Private Employee  □ 

c. Self-Employee  □ 

d. Other (Please Specify) □ ………………………………………………………………. 

 

3. What is your Monthly Income? 

a. 300$ to 800$  □ 

b. 800$ to 1500$  □ 

c. 1500$ to 3000$  □ 

d. Above 3000$  □ 

 

4. Describe your apartment  

a. Owned  □ 

b. Rented □ 

c. Other (Please Specify) □ ………………………………………………………………. 

5. If your apartment is owned, did you rely on governmental or banking assistance 

when buying it?  

a. Yes  □ 

b. No  □ 

 

6. If Yes, please specify the loan provider 
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a. Bank du Liban  □ 

b. Private Bank  □ 

c. Public Corporation for Housing, Lebanon (PCH)  □ 

d. Other (Please Specify) □ ……………………………………………………………… 

 

Section 3: Consumption Patterns 

1. Which of the following energy appliances do you have in your flat? 

a. Electric Fan  □ 

b. Television  □ 

c. Refrigerator  □ 

d. Electronic Iron  □ 

e. Air Condition  □ 

f. Electric Heaters  □ 

g. Internet  □ 

h. Other (Please Specify) □ ………………………………………………………………. 

 

2. Do you receive Public Water in your house? 

a. Yes  □ 

b. No  □ 

 

3. If No, please specify the amount of money spent on water monthly 

a. 100$ to 150$  □ 

b. 150$ to 200$  □ 

c. More than 200$ (Please Specify) □ …………………………………………………… 

4. In which system Electricity is delivered to your apartment? 

a. Public Grid  □ 

b. Generator  □ 

c. Other (Please Specify) □ ……………………………………………………………… 
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5. Can you estimate your monthly expenditures (Electricity, Water and 

Transportation)? 

a. Less than 200$  □ 

b. 200$ to 300$  □ 

c. More than 300$ (Please Specify) □ …………………………………………………… 

Section 4: Comfort 
1. Please tick the box for the following Energy Efficient appliances 

 

A. Insulation 

a. Cavity Wall □ 

b. Thermal Insulation in the Cavity Wall □ 

c. Acoustical Insulation in the Cavity Wall □ 

d. Other (Please Specify) □ ………………………………………………………………. 

 

B. Lighting 

a. LED Lighting Fixture  □ 

b. Compact Fluorescent Bulbs (CFL) fixture □ 

c. Natural Lighting □ 

d. Other (Please Specify) □ ………………………………………………………………. 

 

 

C. Windows 

a. Double Glazing  □ 

b. Low-E Glass  □ 

c. Other (Please Specify) □ ………………………………………………………………. 

 

D. Indoor Environmental Quality  

a. AC Units  □ 

b. Inverter AC units □ 

c. Natural Ventilation  □ 
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d. Motion Sensor Detectors or the Common Areas in your Building  □ 

e. Other (Please Specify) □ ………………………………………………………………. 

 

E. Solar Energy 

a. Photovoltaic System  □ 

b. Solar Heating Systems  □ 

c. Other (Please Specify) □ ………………………………………………………………. 

 

F. Waste Reduction 

a. Water Recycling System  □ 

b. Rain Water collectors  □ 

c. Waste recycling system □ 

d. Other (Please Specify) □ ………………………………………………………… 

 

2. Please indicate in the scale of how you feel in your house in the following season 

 

 

 

3. Are you generally satisfied with your Thermal Environment?  

a. Yes  □ 

b. No  □ 

 

4. When do you turn on your AC? 

	 Cold	 Cool	 Slightly	Cool	 Neutral	 Slightly	Warm	 Warm	 Hot	

Winter	 	 	 	 	 	 	 	

Mid-Season	 	 	 	 	 	 	 	

Summer	 	 	 	 	 	 	 	
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 Morning 

/ Dawn 

Early 

Morning 

Morning Mid 

Morning 

Noon After 

noon 

Evening Night Mid 

Night 
Autumn          
Winter          

Spring          

Summer          

 

Section 5: Awareness and Participation 

 
1. What do you know about Green Buildings and Sustainability in Construction? 

a. Minimize Resource Consumption  □ 

b. Maximize Resource Reuse  □ 

c. Use Renewable Materials  □ 

d. Protect the Natural Environment  □ 

e. Create a Healthy non Toxic Environment  □ 

f. Pursue Quality in Creating the Built Environment  □ 

g.  Creating Structures and using processes that are Environment Responsible and 

Resource-efficient throughout a building’s Life-Cycle □ 

h. Other (Please specify) □ …………………………………………………………… 

i. None of the Above  □ 

j. All of the Above  □ 

 

 

2. Are you interested in buying an Affordable Sustainable House? 

a. Yes  □ 

b. No  □ 

 

3. Knowing that the long term return on your investment in terms of bills will be 

positive, would you be interested to buy a sustainable house? 

a. Yes  □ 
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b. No  □ 

c. Don’t Know  □ 

d. Can’t Afford it  □ 

 

4. Knowing that reverting to energy efficiency in construction would increase the 

initial cost of 3% to 5%, would you still adopt it? 

a. Yes  □ 

b. No  □ 

c. Don’t Know  □ 

d. Can’t Afford it  □ 

 
 

 

 

 

 

 

 

APPENDIX B: Developers Questionnaire 

QUESTIONNAIRE 
 
 I am a Master’s Student in the Ramez G. Chaghoury Faculty of Architecture Art and 

Design at Notre Dame University Louaize (NDU). This questionnaire is designed to help me in 

my research entitled “Affordable Sustainable Housing in Lebanon”. 

 

The sections from 1 to 4 will tackle the following categories: 

6- Developer’s Background 
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7- Sustainability and Awareness    

8- Barriers towards changing attitude regarding sustainable construction 

9- Strategies to change attitude towards sustainability in Housing projects 

 

Please note that you and/or your firm have been selected randomly to represent the developers 

point of view regarding sustainability and affordable sustainable housing and all the information 

provided will be treated in strict confidentiality. 

Please fill in the questions bellow by ticking the appropriate box relevant to your case. 

 

Thank you for your time and participation 

 
 
Farid Reaidy 
Notre Dame University - Louaize 
Ramez Chaghoury Faculty of Architecture Art and Design 
Zouk Mosbeh, Lebanon 
Tel: +961 70 373747 | Fax: +961 1 889 883 
Email: faridreaidy@hotmail.com 
 fyreaidy@ndu.edu.lb 
 
 

Affordable housing and sustainable development are major challenges nowadays. Providing 

the low income families with affordable sustainable housing is one of the main solutions for 

reducing their housing expenditure and improving their living conditions. The supply of 

sustainable housing is to address environmental demands and the economic needs of the market, 

but supply of sustainable affordable housing is still insufficient. However, affordability in 

housing has several dimensions: 

4- Household’s ability and potential to buy a house 

5- Building Life Cycle Cost (Initial Cost + Running Cost) 

6- Relationship between housing expenditure and household income 

 Affordable Sustainable Housing can be defined as the right of a human to live in a decent 

and healthy environment provided by all the needed services without compromising a large 

percentage of their monthly income on the running cost. 
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Section 1: Developer’s Background 
1. Name (Optional) …………………………………………………………………… 

2. Age 

a. 20-35  □ 

b. 36-45  □ 

c. 46-55  □ 

d. 55 and above  □ 

 

3. Firm, Company (Optional)………………………………………………………….. 

 

4. City, Town …………………………………………………………………………… 

 
5. Affiliation with the OEA or the syndicate of real estate developers REDAL  

 
a. Architect(s)  □ 

b. Engineer(s)  □ 

c. Contractor  □ 

d. Other (Please specify) □ …………………………………………………………… 

 

6. How long have you been working in the Real Estate Development sector? 

a. 5 to 10 years  □ 

b. 10 to 20 years  □ 

c. 20 to 30 years  □ 

d. More than 30 years  □ 

 

7. How many projects did your company deliver? 

a. Less than 10  □ 

b. 10 to 20  □ 

c. More than 20  □ 

 

8. Type of Projects 

a. 450$ to 500$ per sqm  □ 
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b. 550$ to 600$ per sqm  □ 

c. More than 600$ (Please Specify) □ ……………………………………………… 

 

9. Typology of Projects 

a. Residential  □ 

b. Commercial □ 

c. Mixed use 

d. Cultural □  

e. Industrial 

f. Other (Please specify) □ …………………………………………………………… 

 

Section 2: Sustainability and Awareness  
5. Which of the below strategies adhere to Green Buildings and Sustainability in 

Construction? 

k. Minimize Resource Consumption  □ 

l. Maximize Resource Reuse  □ 

m. Use Renewable Materials  □ 

n. Protect the Natural Environment  □ 

o. Create a Healthy non Toxic Environment  □ 

p. Pursue Quality in Creating the Built Environment  □ 

q.  Creating Structures and using processes that are Environment Responsible and 

Resource-efficient throughout a building’s Life-Cycle □ 

r. Other (Please specify) □ ……………………………………………………… 

s. None of the Above  □ 

t. All of the Above  □ 

 

 

6. Which of the following building systems are implemented in your delivered 

projects?  

 

G. Insulation 
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e. Cavity Wall □ 

f. Thermal Insulation in the Cavity Wall □ 

g. Acoustical Insulation in the Cavity Wall □ 

h. Others (Please Specify) □ ………………………………………………………….. 

 

H. Lighting 

e. LED Lighting Fixture  □ 

f. Compact Fluorescent Bulbs (CFL) fixture □ 

g. Natural Lighting □ 

h. Others (Please Specify) □ ………………………………………………………….. 

 

I. Windows 

d. Double Glazing  □ 

e. Low-E Glass  □ 

f. Others (Please Specify) □ ………………………………………………………….. 

 

J. Indoor Environmental Quality  

f. AC Units  □ 

g. Inverter AC units □ 

h. Natural Ventilation  □ 

i. Motion Sensor Detectors or the Common Areas in your Building  □ 

j. Others (Please Specify) □ ………………………………………………………….. 

 

 

K. Solar Energy 

d. Photovoltaic System  □ 

e. Solar Heating Systems  □ 

f. Others (Please Specify) □ ………………………………………………………….. 

 

L. Waste Reduction 

a. Water Recycling System □ 
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b. Rain Water collector □ 

c. Waste recycling system □ 

d. Others (Please Specify) □ ……………………………………………………… 

 

Section 3: Barriers towards Changing Attitudes 
 

1. How would reverting to Energy Efficient solutions add values to your project? 

a. Technology □ 

b. Construction Performance  □ 

c. Cost effectiveness □ 

d. Sales and Marketing □ 

e. Other (specify) □ ………………………………………………………………… 

 

2. It is known that energy efficient strategies would increase the cost of 3% to 5%, 

would you still adopt it? 

e. Yes  □ 

f. No  □ 

 

3. In your opinion, would the client be interested in paying this additional amount in 

order to reduce his operational cost on long term? 

a. Yes  □ 

b. No  □ 

 

 

Section 4: Investing in Energy Efficient Strategies towards Affordable       

        Sustainable Housing 

 
1. Are you willing and planning to use energy efficient design strategies in your future 

projects? 

a. Yes  □ 
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b. No  □ 

c. I am not sure □ 

 

2. What policies or programs would convince you to change attitude towards 

Sustainable and Affordable Design approaches? 

  

a. Educational/awareness Programs for both developers and households □ 

b. Earning green building certifications/Sustainable Design Standards and Guidelines □ 

c. Building rules and Regulations coupled with economic incentive  □ 

d. Other (Please specify) □ ……………………………………………………… 

APPENDIX C: Developer’s questionnaire results on SPSS 

Section 1: Developer’s Background 

 

Q1.Respondent name 

 Frequenc

y 

Percent Valid 

Percent 

Cumulative 

Percent 

Valid 

Albert Hayek 1 12.5 12.5 12.5 

Anthony 

Mehanna 
1 12.5 12.5 25.0 

Charbel 

Ighenatios 
1 12.5 12.5 37.5 

Jimmy 

Hamouche 
1 12.5 12.5 50.0 

Joseph Raidi 1 12.5 12.5 62.5 

Rodrigue Moussi 1 12.5 12.5 75.0 

Samer Boueiry 1 12.5 12.5 87.5 

Selim Khalil 1 12.5 12.5 100.0 

Total 8 100.0 100.0  
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All of the respondents’ with whom we conducted the survey with were males at (100%). 

Q2.Age 

 Frequenc

y 

Percent Valid 

Percent 

Cumulative 

Percent 

Valid 

20-35 years 3 37.5 37.5 37.5 

36-45years 2 25.0 25.0 62.5 

55 and 

above 
3 37.5 37.5 100.0 

Total 8 100.0 100.0  

 
Almost the respondents’ ages were distributed equally within two categories where we achieved 

(37.5%) for both of the categories 20-35 years and 55 and above, followed by (25%) for the 

category of 36-45years. 

 

Q3.Company name 

 Frequency Percent Valid Percent Cumulative 

Percent 

20-35	yrs
37% 

36-45	yrs
25% 

55	&	above
38%

AGE
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Valid 

GBS 1 12.5 12.5 12.5 

Hayek engineering 1 12.5 12.5 25.0 

I group 1 12.5 12.5 37.5 

Moussi Development 1 12.5 12.5 50.0 

N/A 3 37.5 37.5 87.5 

Reaidy Construction 1 12.5 12.5 100.0 

Total 8 100.0 100.0  

 

It was noticed that (37%) of the sample preferred not to mention the company’s name as 

compared to (63%) who accepted to mention the name of the company or firm working in. 

 

Q4.City,town 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Beirut 5 62.5 62.5 62.5 

Metn 3 37.5 37.5 100.0 

Total 8 100.0 100.0  

 

 

Beirut
62%

Metn

38% 

CITY/TOWN



164	
	

It is well noticed that the survey was conducted mainly from Beirut at (62%) and Metn by (38%). 

 

 

 

 

 

 

 

 

Q5.Affiliation according to the OEA or syndicate of real estate developers REDAL 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Architect 1 12.5 12.5 12.5 

Engineer 2 25.0 25.0 37.5 

Contractor 1 12.5 12.5 50.0 

Business-man 4 50.0 50.0 100.0 

Total 8 100.0 100.0  
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Half of the sample was conducted with respondents occupying “Business men” position at (50%) 

followed by (25%) with “Engineers” and (12.5%) for both “Architects” and “Contractors”. 

 

 

 

 

 

 

Q6.Length of working in the Real Estate Development sector 

 Frequenc

y 

Percent Valid 

Percent 

Cumulative 

Percent 

Valid 

5 to 10 years 4 50.0 50.0 50.0 

10 to 20 years 2 25.0 25.0 75.0 

20 to 30 years 1 12.5 12.5 87.5 

More than 30 

years 
1 12.5 12.5 100.0 

Total 8 100.0 100.0  
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As we can notice that (50%) of the sample mentioned that “the length of working in real estate 

development sector” is between 5 to 10 yrs, while (25%) of the sample mentioned between 10 to 

20 yrs, followed by (12.5%) for each 20 to 30 yrs and for more than 30 yrs. 

 

 

 

 

 

Q7.Number of projects delivered by the company 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Less than 10 4 50.0 50.0 50.0 

10 to 20 2 25.0 25.0 75.0 

More than 20 2 25.0 25.0 100.0 

Total 8 100.0 100.0  

 

50% 

25% 

25% 

NUMBER	OF	PROJECTS	DELIVERED	BY	THE	COMPANY

Less	than	10 10	to	20 More	than	20
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When asking about the “Number of projects delivered by the company”, half of the sample 

answered less than 10 projects at (50%) followed by companies who deliver 10-20 projects and 

even more than 20 projects each at (25%). 

 

 

 

 

 

 

 

Q8.Type of projects 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

450$ to 500$ per sqm 4 50.0 50.0 50.0 

550$ to 600$ per sqm 4 50.0 50.0 100.0 

Total 8 100.0 100.0  

 



168	
	

 
Regarding the type of projects, the sample was equally divided between two categories. 

Absolutely half of the sample mentioned the type of 450$ to 500$ per sqm and the second half 

mentioned the type of 550$ to 600$ per sqm. 

 

 

 

 

 

 

Q9.Typology of projects 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Residential 4 50.0 50.0 50.0 

Mixed use 4 50.0 50.0 100.0 

Total 8 100.0 100.0  

 

450	to	500$	
per	sqm
50%

550	to	600$	
per	sqm
50%

TYPE	OF	PROJECTS
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As for the “Typology of projects” the sample was equally divided as well between two 

categories where (50%) mentioned residential projects and the other (50%) mentioned mixed use 

projects.  

 

 

 

 

 

 

 

 

 

 

 

Section 2: Sustainability and Awareness 

 

                    Q1. Strategies adhere to green buildings and sustainability in construction 

 Responses 

N Percent 

 
Minimize resource consumption 4 50.0% 

Maximize resource reuse 1 12.5% 

Residential
50%

Mixed	use
50%

TYPOLOGY	OF	PROJECTS
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Use renewable materials 5 62.5% 

Protect the natural environment 4 50.0% 

Create a healthy nontoxic environment 4 50.0% 

Pursue quality in creating the built environment 2 25.0% 

Creating structures and using processes that are environment 

responsible and resource efficient throughout a building's life 

cycle 

2 25.0% 

None of the above 3 37.5% 

Total 8  

 
When asking about “Strategies that adhere to green buildings and sustainability in construction”, 

the highest percentage was registered to “Use renewable materials” at (62.5%), followed by 

(50%) for each of the three strategies: “Protect natural environment”, “Create healthy nontoxic 

environment” and “Minimize resource consumption”. Moreover it was noticed that (37.5%) of 

the sample mentioned “None of the strategies” adhere to green buildings and sustainability in 

construction, then came (25%) for the following two strategies: “Pursue quality in creating the 

built environment” and “Creating structures and using processes that are environment 

responsible and resource efficient throughout a building’s life cycle” and finally came the 

strategy of “Maximize resource reuse” with (12.5%). 
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Q2. Projects delivered including the following strategies 

 Responses 

N Percent 

 

A1.Cavity wall 8 100.0% 

A2.Thermal insulation in the cavity wall 5 62.5% 

A3.Acoustical insulation in the cavity wall 2 25.0% 

B1.LED lighting fixture 8 100.0% 

B3.Natural lighting 8 100.0% 

C1.Double glazing 8 100.0% 

D1.AC units 8 100.0% 

D3.Natural ventilation 5 62.5% 

D4.Motion sensor detectors or the common areas in your 

building 
8 100.0% 

E2.Solar heating systems 7 87.5% 

F1.Water recycling system 2 25.0% 

F2.Rain water collectors 4 50.0% 

F3.Waste recycling system 1 12.5% 

Total 8  
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When asking about the “Building systems implemented in the delivered projects”, the 

respondents’ were asked about 6 categories: 

• The first category was about “Insulation” where (100%) of the sample mentioned the 

cavity wall followed by (62.5%) who mentioned the thermal insulation in the cavity 

wall and (25%) mentioned the acoustical insulation in the cavity wall. 

• The second category was about “Lighting” where all of the sample (100%) stated 

both kinds of lighting which are the led lighting fixture and the natural lighting. None 

of the respondents mentioned the compact fluorescent bulbs (CFL) fixture. 

• The third category was about “Windows” where (100%) of the sample mentioned the 

double glazing without any mention for the low-e glass. 

• The fourth category was about “Indoor environmental quality” where (100%) of the 

sample mentioned the AC units and Motion sensor detectors or the common areas in 
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building followed by (62.5%) of the sample who mentioned the natural ventilation 

without any mention for the inverter AC units. 

• The fifth category was about “Solar energy” where (87.5%) of the sample said the 

solar heating systems without any mention for the photovoltaic system. 

• The sixth and the last category was about the “Waste reduction” where half of the 

sample (50%) mentioned the rain water collector then came (25%) who use the water 

recycling system and (12.5%) for the waste recycling system. 

 

Section 3: Barriers towards changing attitudes 

 

Q1. Revert to energy efficient solutions added values to projects 

 Responses 

N Percent 

 

a. Technology 4 50.0% 

b. Construction performance 2 25.0% 

c. Cost effectiveness 3 37.5% 

d. Sales and Marketing 6 75.0% 

Total 8  
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When asking respondents if “Reverting to energy efficient solutions added values to projects?”, 

three quarters of the sample (75%) declared sales & marketing, followed by (50%) who 

mentioned technology, then come respondents who stated cost and effectiveness at (37.5%) and 

(25%) for construction performance. 

 

Q2. Adopting energy efficient strategies that would increase the cost of 3% to 5% 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Yes 2 25.0 25.0 25.0 

No 6 75.0 75.0 100.0 

Total 8 100.0 100.0  
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After telling the respondent that “Adopting energy efficient strategies would increase the cost of 

3% to 5%”, three quarters of the sample (75%) said as compared to (25%) who said yes.  

 

Q3. In your opinion, client be interested in paying this additional amount in order to 

reduce the operational cost on long term 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 2 25.0 25.0 25.0 

No 6 75.0 75.0 100.0 

Total 8 100.0 100.0  
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Moreover when asking about respondent’s opinion “If the client would be interested in paying 

this additional amount in order to reduce the operational cost on long term”, still three quarters 

(75%) of them stated no, while the remaining (25%) mentioned yes.   

 

Section 4: Investing in energy efficient strategies towards affordable sustainable housing 

 

Q1. Willingness and planning to use energy efficient design strategies in future projects 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Yes 3 37.5 37.5 37.5 

I am not sure 5 62.5 62.5 100.0 

Total 8 100.0 100.0  

 

Yes
25%

No

75% 

IN	YOUR	OPINION,	CLIENT	BE	INTERESTED	IN	
PAYING	THIS	ADDITIONAL	AMOUNT	IN	ORDER	TO	
REDUCE	THE	OPERATIONAL	COST	ON	LONG	TERM
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Regarding respondents “Willingness and planning to use energy efficient design strategies in 

their future projects”, more than half of the sample revealed being not sure about that at (62%) 

whereas the rest (38%) of the sample mentioned yes. It is worth noticing that none of the 

respondents said no about this issue. 

 

Q2. Sort of new policies or programs that would attract to be more involved in adopting 

sustainable   

                                     And affordable design approach into future projects 

 Responses 

N Percent 

 

d. Educational/awareness programs for both developers and 

households 
5 62.5% 

e. Earning green building certifications/sustainable design 

standards and guidelines 
3 37.5% 

f. Building rules and regulations coupled with economic 

incentive 
8 100.0% 

Total 8  

 

38% 

62% 

WILLINGNESS	AND	PLANNING	TO	USE	
ENERGY	EFFICIENT	DESIGN	STRATEGIES	

IN	FUTURE	PROJECTS

Yes I	am	not	sure
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The survey ended up by asking about “Sort of new policies or programs that would attract to be 

more involved in adopting sustainable and affordable design approach into future projects”.  

All of the sample (100%) registered through building rules and regulations coupled with 

economic incentive, followed by (62.5%) of the sample who mentioned through 

educational/awareness programs for both developers and households and (37.5%) of the sample 

stated through earning green building certifications/sustainable design standards and guidelines. 

 

 

 

 

 

 

APPENDIX D: Household’s questionnaire results on SPSS 

0 10 20 30 40 50 60 70 80 90 100

Earning	green	building	certifications/sustainable	
design	standards	&	guidelines

Educational/awareness	programs	for	both	
developers	&	households

Building	rules	&	regulations	coupled	with	
economic	incentive

37.5

62.5

100

Sort	of	new	policies	or	programs	that	would	attract	to	
be	more	involved	in	adopting	sustainable		And	
affordable	design	approach	into	future	projects



179	
	

Section 1: Household’s background 

 

Q1.Gender 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Female 26 52.0 52.0 52.0 

Male 24 48.0 48.0 100.0 

Total 50 100.0 100.0  

 

 
More than half (52%) of the sample were females as compared to (48%) males. 
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 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

20-24 years 6 12.0 12.0 12.0 

25-29 years 25 50.0 50.0 62.0 

30-34 years 10 20.0 20.0 82.0 

35-39 years 4 8.0 8.0 90.0 

40 years and above 5 10.0 10.0 100.0 

Total 50 100.0 100.0  

 

 
The highest percentage was in the age category 25-29 yrs with half of the sample, followed by a 

big gap those aged 30-34 yrs (20%). Then came those aged 20-24 yrs (12%), (10%) were aged 

40 yrs and above and the rest (8%) were among 35-39 yrs. 
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 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Single 37 74.0 74.0 74.0 

Married 13 26.0 26.0 100.0 

Total 50 100.0 100.0  

 

 
Regarding the marital status, almost three fourth of the sample (74%) were single while only 

(26%) were married. 
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 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

No formal education 1 2.0 2.0 2.0 

Secondary level 1 2.0 2.0 4.0 

Graduate level 48 96.0 96.0 100.0 

Total 50 100.0 100.0  

 

 
The majority of the respondents (96%) had a graduate degree, with only very few who stated 

having no formal education or even reached secondary education at (2%) each. 
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Q1.Number of household members working full time 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

1 8 16.0 16.0 16.0 

2 21 42.0 42.0 58.0 

3 16 32.0 32.0 90.0 

More than 3 5 10.0 10.0 100.0 

Total 50 100.0 100.0  

 

 
(42%) of the households declared having two members working which came in the first position, 

whilst households with three members working came second at (32%), thirdly came those with 

one member working (16%) and finally (10%) of the households have more than three members 

working.  

 

 

 

 

 

 

Q2. Nature of work 
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 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Civil servant or public 

employee 
2 4.0 4.0 4.0 

Private employee 32 64.0 64.0 68.0 

Self-employee 15 30.0 30.0 98.0 

Student 1 2.0 2.0 100.0 

Total 50 100.0 100.0  

 

 
Nearly two thirds of the sample (64%) specified working in a private sector, whereas (30%) were 

those being self-employed. On the other hand, only (4%) worked in public sector and (2%) are 

still studying. 

  

 

 

Q3. Monthly income 
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 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

300-800$ 14 28.0 28.0 28.0 

800-1500$ 22 44.0 44.0 72.0 

1500-3000$ 11 22.0 22.0 94.0 

Above 3000$ 3 6.0 6.0 100.0 

Total 50 100.0 100.0  

 

 
The highest monthly income that the respondents are achieving falls in the range of 800-1500$ at 

(44%), as for range 300-800$ and range 1500-3000$ registered (28%) and (22%) respectively, 

and (6%) answered having monthly income more than 3000$. 

 

 

 

 

 

 

Q4. Apartment description 
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 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Owned 42 84.0 84.0 84.0 

Rented 8 16.0 16.0 100.0 

Total 50 100.0 100.0  

 

Q5.Relying on governmental or banking assistance when buying apartment 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Yes 14 28.0 33.3 33.3 

No 28 56.0 66.7 100.0 

Total 42 84.0 100.0  

Missing System 8 16.0   

Total 50 100.0   
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When asking about the respondent’s apartment description, it was seen that (16%) have rented 

apartments and (84%) have owned apartments out of which (56%) didn’t rely on any government 

or bank assistance as compared to (28%) who relied on help for their housing. 

  

Q6.Loan provider 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Bank du Liban 7 14.0 50.0 50.0 

Private bank 1 2.0 7.1 57.1 

Public corporation for 

housing Lebanon(PCH) 
6 12.0 42.9 100.0 

Total 14 28.0 100.0  

Missing System 36 72.0   

Total 50 100.0   

 

 
Amongst respondents who had bank assistance for their apartment, half of them stated taking it 

from Bank du Liban, (43%) took it from Public corporation for housing Lebanon (PCH) and 

(7%) from a private bank. 

Section 3: Consumption Patterns 
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Q1.Energy appliances 

 Responses 

N Percent 

 

h. Electric Fan 38 76.0% 

i. Television 50 100.0% 

j. Refrigerator 50 100.0% 

k. Electric Iron 47 94.0% 

l. Air conditioner 49 98.0% 

m. Electric Heaters 46 92.0% 

n. Internet 49 98.0% 

Total 50  

 

 
All of the households have television and refrigerator in their houses, where (98%) have air 

conditioner and internet, (94%) have electric iron, (92%) have electric heater and (76%) have 

electric fan. 
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Q2.Receive public water in house 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 40 80.0 80.0 80.0 

No 10 20.0 20.0 100.0 

Total 50 100.0 100.0  

 

Q3.Amount of money spent on water monthly 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

100-150$ 3 6.0 30.0 30.0 

150-200$ 7 14.0 70.0 100.0 

Total 10 20.0 100.0  

Missing System 40 80.0   

Total 50 100.0   

 

 
(80%) of the respondents declared receiving public water to their houses as compared to (20%) 

who don’t receive it. Moreover, when asking about the amount of money spent due to lack of the 
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public water (14%) said they have to pay between 150-200$ and (6%) said between 100-150$ 

monthly on their water consumption. 

  

Q4.Electricity delivered by public grid 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 49 98.0 98.0 98.0 

No 1 2.0 2.0 100.0 

Total 50 100.0 100.0  

 

Q4.Electricity delivered by generator 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 47 94.0 94.0 94.0 

No 3 6.0 6.0 100.0 

Total 50 100.0 100.0  
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Most of the sample confirmed having their electricity delivered either by public grid (98%) or by 

generator (94%), with only (2%) and (6%) who have no public grid or generators respectively. 

 

Q5.Estimate of monthly expenditures(electricity, water and transportation) 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Less than 200$ 6 12.0 12.0 12.0 

200-300$ 31 62.0 62.0 74.0 

300-400$ 4 8.0 8.0 82.0 

400-500$ 5 10.0 10.0 92.0 

500-600$ 2 4.0 4.0 96.0 

700-800$ 1 2.0 2.0 98.0 

900-1000$ 1 2.0 2.0 100.0 

Total 50 100.0 100.0  
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The range 200-300$ was the highest rate given for estimating their monthly expenditures on 

electricity, water and transportation at (62%). Other amounts were also given but at much lesser 

rates and they are as follows: 

Less than 200$            (12%) 

400-500$                     (10%) 

300-400$                     (8%) 

500-600$                     (4%) 

700-800$                     (2%) 

900-1000$                   (2%)   

 

 

 

 

 

 

 

 

 

 

Section 4: Comfort 

Q1.Energy efficient appliances 

 Responses 

N Percent 

 

A1.Cavity wall 42 84.0% 

A2.Thermal insulation in the cavity wall 8 16.0% 

A3.Acoustical insulation in the cavity wall 1 2.0% 

B1.LED lighting fixture 28 56.0% 

B2.Compact fluorescent bulbs(CFL) fixture 19 38.0% 

B3.Natural lighting 40 80.0% 
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C1.Double glazing 32 64.0% 

C2.Low E glass 1 2.0% 

D1.AC units 48 96.0% 

D2.Inverter AC units 1 2.0% 

D3.Natural ventilation 40 80.0% 

D4.Motion sensor detectors or the common areas in your 

building 
3 6.0% 

E1.Photovoltaic system 10 20.0% 

E2.Solar heating systems 22 44.0% 

F2.Rain water collectors 2 4.0% 

F3.Waste recycling system 1 2.0% 

Total 50  
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Regarding the energy efficient appliances, all of the appliances were mentioned but at different 

levels.  Furthermore, when looking into each category separately, it was seen that some energy 

efficient appliances registered much higher percentages than others. The list below will focus on 

the highest appliances found by category. 

§ Insulation: cavity wall (84%) 

§ Lighting: natural (80%) 

§ Windows: double glazing (64%) 

§ Indoor quality: AC units (96%) and natural ventilation (80%) 

§ Solar energy: solar heating system (44%) 

§ Waste reduction: rain water collectors (4%) and waste recycling system (2%) 
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Q2.Scale about feeling in the house in: Winter 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Cold 5 10.0 10.0 10.0 

Cool 10 20.0 20.0 30.0 

Slightly cool 23 46.0 46.0 76.0 

Neutral 5 10.0 10.0 86.0 

Slightly warm 4 8.0 8.0 94.0 

Warm 3 6.0 6.0 100.0 

Total 50 100.0 100.0  

 

 
Nearly half (46%) of the respondents mentioned feeling slightly cool in the house in winter 

season, followed with a huge gap by those who felt cool (20%), (10%) of the households stated 

either cold or neutral, (8%) slightly warm and (6%) warm. 
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Q2.Scale about feeling in the house in: Mid-Season 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Cool 3 6.0 6.0 6.0 

Slightly cool 2 4.0 4.0 10.0 

Neutral 42 84.0 84.0 94.0 

Slightly warm 1 2.0 2.0 96.0 

Warm 2 4.0 4.0 100.0 

Total 50 100.0 100.0  

 

 
As for the mid-season, the majority of the households (84%) stated feeling neutral in their 

homes. Whilst very few were feeling cool or slightly cool (6%) and (4%) respectively as 

compared to those who were feeling warm or slightly warm (4%) and (2%) respectively. 
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Q2.Scale about feeling in the house in: Summer 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Cool 1 2.0 2.0 2.0 

Slightly cool 1 2.0 2.0 4.0 

Neutral 9 18.0 18.0 22.0 

Slightly warm 23 46.0 46.0 68.0 

Warm 12 24.0 24.0 92.0 

Hot 4 8.0 8.0 100.0 

Total 50 100.0 100.0  

 

 
 

Whereas feeling in the house especially in summer season, scored the highest percentage (46%) 

for respondents who felt slightly warm, then came those who were warm (24%) and thirdly came 

those who were neutral (18%). In addition to (8%) stating feeling hot and (2%) being cool or 

slightly cool each. 
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Q3.General satisfaction with the thermal environment 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 33 66.0 66.0 66.0 

No 17 34.0 34.0 100.0 

Total 50 100.0 100.0  

 

 
In general, two thirds of the sample expressed their satisfaction with the thermal environment as 

compared to (34%) who expressed the opposite and were not satisfied with the thermal 

environment. 
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 Morning 

/Dawn 

Early 

Morning 

Morning Mid 

Morning 

Noon After 

noon 

Evening Night Mid 

Night 

ABS % ABS % ABS % ABS % ABS % ABS % ABS % ABS % ABS % 

Autumn       1 2 1 2 1 2 2 4 3 6 1 2 

Winter 2 4 18 36 19 38 4 8 11 22 17 34 35 70 39 78 7 14 

Spring 1 2 1 2     6 12 4 8 6 12 8 16 2 4 

Summer 1 2 6 12 13 26 8 16 19 38 20 40 40 80 45 90 11 22 

 

 
 

When comparing the times when respondents turn on their AC with the four seasons of the year, 

it was found that ACs were turned on the most mainly in winter and summer seasons which was 

seen the highest during evening (70% in winter and 80% in summer) and nights (78% in winter 

and 90% in summer). In addition to that it was seen that noon and afternoon scored the second 

times especially for the summer season at (38%) and (40%) respectively, while early morning 

(36%) and morning (38%) came second in the winter.  

As for spring season very few mentioned turning on their AC, where it’s highest was during night 

(16%) besides noon and evenings (12%) each. 
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On the other hand, the lowest season having to use AC during it was autumn, with only (6%) of 

the respondents who mentioned using AC in night and (4%) in the evenings. 

 

Section 5: Awareness and Participation 

 

Q1.Knowledge about green buildings & sustainability in construction 

 Responses 

N Percent 

 

Minimize resource consumption 18 36.0% 

Maximize resource reuse 18 36.0% 

Use renewable materials 21 42.0% 

Protect the natural environment 26 52.0% 

Create a healthy nontoxic environment 21 42.0% 

Pursue quality in creating the built environment 12 24.0% 

Creating structures and using processes that are environment 

responsible and resource efficient throughout a building's life 

cycle 

10 20.0% 

None of the above 8 16.0% 

All of the above 13 26.0% 

Total 50  
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When asking respondents about what they know about green buildings and sustainability in 

construction, more than half (52%) answered that it “protects natural environment”, followed by 

(42%) who answered that it “create healthy nontoxic environment” as well as using “renewable 

materials”. Besides (36%) said it “maximize resource reuse” and even “minimize resource 

consumption”, in addition to (20%) mentioned it “create structures and use processes that are 

environment responsible”. 

Moreover, it was also seen that (26%) of the respondents stated knowing “all of the above” as 

compared to (16%) who stated knowing “none of the above”. 

 

 

Q2.Interest in buying an affordable sustainable house 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 38 76.0 76.0 76.0 

No 12 24.0 24.0 100.0 

Total 50 100.0 100.0  
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(76%) of the sample expressed their interest in buying an affordable sustainable houses against 

(24%) of respondents who had no interest at all. 

 

Q3.Knowing that the long term return on your investment in terms of bills will be positive, 

would you be interested to buy a sustainable house 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Yes 21 42.0 42.0 42.0 

No 10 20.0 20.0 62.0 

Don't know 4 8.0 8.0 70.0 

Can't afford it 15 30.0 30.0 100.0 

Total 50 100.0 100.0  

 

 

Yes
76%

No

24% 

INTEREST	IN	BUYING	AN	AFFORDABLE	SUSTAINABLE	
HOUSE
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Moreover, after knowing that the long term return on their investment in terms of bills will be 

positive. (42%) of the sample still remained interested in buying a sustainable house, followed by 

(30%) who can’t afford such things and (20%) who aren’t interested in this type of houses. 

Besides (8%) of the sample stated that they don’t know if they will buy a sustainable house or 

no. 

Q4.Knowing that reverting to energy efficiency in construction would increase the initial 

cost of 3% to 5%, would you still adopt it? 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Yes 14 28.0 28.0 28.0 

No 9 18.0 18.0 46.0 

Don't know 10 20.0 20.0 66.0 

Can't afford it 17 34.0 34.0 100.0 

Total 50 100.0 100.0  
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Furthermore, when knowing that reverting to energy efficiency in construction would increase 

the initial cost of 3% to 5%, (28%) of the respondents said that they will still adopt it, (18%) said 

they won’t adopt it, (20%) don’t know what to do and (34%) of the respondents can’t afford such 

type of houses.   

 

 

 

 

 

 

 

 

APPENDIX E: SPSS Correlation Data 
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Correlation for households 
 

1. Correlation between total income and willingness to invest	

Case Processing Summary 

 Cases 

Valid Missing Total 

N Percent N Percent N Percent 

S2Q3. Monthly income * 
S5Q3.Knowing that the long 
term return on your investment 
in terms of bills will be positive, 
would you be interested to buy a 
sustainable house 

50 100.0% 0 0.0% 50 100.0% 

 
S2Q3. Monthly income * S5Q3.Knowing that the long term return on your investment in terms of bills will be 

positive, would you be interested to buy a sustainable house Cross tabulation 
 

 S5Q3.Knowing that the long term return on your investment in 
terms of bills will be positive, would you be interested to buy a 

sustainable house 

Total 

Yes No Don't know Can't afford it 

S2Q3. Monthly income 

300-800$ 5a 1a 2a 6a 14 

800-1500$ 7a 7a 1a 7a 22 

1500-3000$ 7a 1a 1a 2a 11 

Above 3000$ 2a 1a 0a 0a 3 

Total 21 10 4 15 50 

Each subscript letter denotes a subset of S5Q3.Knowing that the long term return on your investment 
in terms of bills will be positive, would you be interested to buy a sustainable house categories whose 
column proportions do not differ significantly from each other at the 05 level. 

 

 
 S5Q3.Knowing that the long term return on your 

investment in terms of bills will be positive, would you be 
interested to buy a sustainable house 

S2Q3. Monthly income 
Pearson Correlation .288 

Sig. (2-tailed) .043 
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N 50 

It was seen that there is a statistically significant correlation between the monthly income and 

being interested to buy a sustainable house after knowing that the long term return on investment 

in terms of bills will be positive, since Sig. (2-tailed) = 0.043 which is less than 0.05 

Moreover, Pearson’s r = 0.288 this indicates that there is a medium relationship between these two 

variables. 

 

1a. Correlation between 300 – 1500$ income and willingness to invest 
 

Case Processing Summary 
 

 Cases 

Valid Missing Total 

N Percent N Percent N Percent 

S2Q3. Monthly income * 
S5Q3.Knowing that the long 
term return on your investment 
in terms of bills will be 
positive, would you be 
interested to buy a sustainable 
house 

36 100.0% 0 0.0% 36 100.0% 

 

 

 

 

 

 

 

 
S2Q3. Monthly income * S5Q3. Knowing that the long term return on your investment in 

terms of bills will be positive, would you be interested to buy a sustainable house Cross 
tabulation 
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 S5Q3.Knowing that the long term return on your investment in 
terms of bills will be positive, would you be interested to buy a 

sustainable house 

Total 

Yes No Don't know Can't afford it  

S2Q3. Monthly 
income 

300-800$ 5 1 2 6 14 

800-1500$ 7 7 1 7 22 
Total 12 8 3 13 36 

 
Symmetric Measures 

 

 Value Asymp. Std. 
Errora 

Approx. Tb Approx. Sig. 

Interval by Interval Pearson's R .106 .170 -.624 .537c 
N of Valid Cases 36    

a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 

 

 However, when taking the income level between 300-1500$ with interest in buying after 

knowing about the long term return on the investment it registered Sig. (2-tailed) = 0.537 which 

is greater than 0.05 thus concluding that there is no statistically significant correlation between 

these two specific variables. 
 
 
 
 
 
 
 
 
 
 
1b. Correlation between > 1500$ income and willingness to invest 
 

Case Processing Summary 
 

 Cases 

Valid Missing Total 
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N Percent N Percent N Percent 

S2Q3. Monthly income * 
S5Q3.Knowing that the long 
term return on your investment 
in terms of bills will be 
positive, would you be 
interested to buy a sustainable 
house 

14 100.0% 0 0.0% 14 100.0% 

 

 
S2Q3. Monthly income * S5Q3.Knowing that the long term return on your investment in 
terms of bills will be positive, would you be interested to buy a sustainable house Cross 

tabulation 
Count 
 S5Q3.Knowing that the long term return on your investment in 

terms of bills will be positive, would you be interested to buy a 
sustainable house 

Total 

Yes No Don't know Can't afford it 

S2Q3. Monthly 
income 

1500-3000$ 7 1 1 2 11 

Above 3000$ 2 1 0 0 3 

Total 9 2 1 2 14 

 

 

 

 

 

 

 

 
Symmetric Measures 

 

 Value Asymp. Std. 
Errora 

Approx. Tb Approx. Sig. 

Interval by Interval Pearson's R .181 .151 -.639 .535c 
N of Valid Cases 14    
a. Not assuming the null hypothesis. 
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b. Using the asymptotic standard error assuming the null hypothesis. 

c. Based on normal approximation. 

 
Similarly, it was found that there is no significant correlation Sig. (2-tailed) = 0.535 when 
considering the income level higher than 1500$ with interest in buying sustainable house after 
knowing about the long term return on the investment. 
 

2. Correlation between total income and loan provider	

 
Case Processing Summary 

 Cases 

Valid Missing Total 

N Percent N Percent N Percent 

S2Q3. Monthly income * 
S2Q6.Loan provider 

14 28.0% 36 72.0% 50 100.0% 

 
S2Q3. Monthly income * S2Q6. Loan provider Cross tabulation 

Count 
 S2Q6.Loan provider Total 

Bank du Liban Private bank Public 
corporation for 

housing 
Lebanon(PCH) 

S2Q3. Monthly income 

300-800$ 1 0 0 1 

800-1500$ 4 1 4 9 

1500-3000$ 2 0 2 4 
Total 7 1 6 14 

 
 
 S2Q6.Loan provider 

S2Q3. Monthly income 

Pearson Correlation .162 

Sig. (2-tailed) .581 

N 14 

No statistical significant correlation is found Sig. (2-tailed) = 0.581 between the monthly income 

of the household and from which bank they took the loan from to buy their house. 
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2a. Correlation between 300 – 1500$ income and loan provider 

 
Case Processing Summary 

 Cases 

Valid Missing Total 

N Percent N Percent N Percent 

S2Q3. Monthly income * 
S2Q6.Loan provider 

10 27.8% 26 72.2% 36 100.0% 

 
S2Q3. Monthly income * S2Q6.Loan provider Cross tabulation 

Count 
 S2Q6.Loan provider Total 

Bank du Liban Private bank Public 
corporation for 

housing 
Lebanon(PCH) 

S2Q3. Monthly income 
300-800$ 1 0 0 1 

800-1500$ 4 1 4 9 
Total 5 1 4 10 

 

 

 

 

 

 
Symmetric Measures 

 

 Value Asymp. Std. 
Errora 

Approx. Tb Approx. Sig. 

Interval by Interval Pearson's R .318 .164 .949 .371c 
N of Valid Cases 10    

a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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 This was also seen even when taking only households with monthly income ranging 

between 300-1500$, since the correlation scored Sig. (2-tailed) = 0.371 which is greater than 

0.05 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	

3. Correlation between feelings in Summer and using AC	
 

 S4Q2.Scale about feeling in 

the house in: summer 

Turn AC in Summer: morning/dawn 
Pearson Correlation .017 
Sig. (2-tailed) .905 
N 50 

Turn AC in Summer: early morning 
Pearson Correlation .265 
Sig. (2-tailed) .063 
N 50 
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Turn AC in Summer: morning 
Pearson Correlation .158 
Sig. (2-tailed) .273 
N 50 

Turn AC in Summer: mid-morning 
Pearson Correlation .222 
Sig. (2-tailed) .121 
N 50 

Turn AC in Summer: noon 
Pearson Correlation .237 
Sig. (2-tailed) .097 
N 50 

Turn AC in Summer: afternoon 
Pearson Correlation .395 
Sig. (2-tailed) .005 
N 50 

Turn AC in Summer: evening 
Pearson Correlation .514 
Sig. (2-tailed) .000 
N 50 

Turn AC in Summer: night 
Pearson Correlation .443 
Sig. (2-tailed) .001 
N 50 

Turn AC in Summer: mid night 

Pearson Correlation .471 

Sig. (2-tailed) .001 

N 50 

 
	

 Taking into consideration how respondents feel in the house especially in summer season 

and what specific time they turn their ACs on, it revealed having significant correlation in the 

afternoons and above scoring Sig. (2-tailed) lower than 0.05 

 Furthermore, the strongest relationship between these two variables was registered for the 

“evening times” with Pearson correlation = 0.514, followed by “mid night” with Pearson 

correlation = 0.471, then came “night” and “afternoon” with Pearson correlation = 0.443 and 

0.395 respectively. 

	
3a. Correlation between feeling warm or slightly warm in summer and using AC 
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 S4Q2.Feeling warm or slightly warm in 

summer 

Turn AC in Summer: morning/dawn 
Pearson Correlation .124 

Sig. (2-tailed) .478 

N 35 

Turn AC in Summer: early morning 
Pearson Correlation .221 

Sig. (2-tailed) .202 

N 35 

Turn AC in Summer: morning 
Pearson Correlation .180 

Sig. (2-tailed) .300 

N 35 

Turn AC in Summer: mid-morning 
Pearson Correlation .049 

Sig. (2-tailed) .779 

N 35 

Turn AC in Summer: noon 
Pearson Correlation .192 

Sig. (2-tailed) .269 

N 35 

Turn AC in Summer: afternoon 
Pearson Correlation .183 

Sig. (2-tailed) .293 

N 35 

Turn AC in Summer: evening 
Pearson Correlation .124 

Sig. (2-tailed) .478 

N 35 

Turn AC in Summer: night 
Pearson Correlation .124 

Sig. (2-tailed) .478 

N 35 

Turn AC in Summer: mid night 

Pearson Correlation .324 

Sig. (2-tailed) .058 

N 35 

 As for respondents who feel warm or slightly warm in summer showed no statistically 

significant correlation with the time they turn on the AC at their houses scoring all Sig. (2-tailed) 

greater than 0.05.   

 
	

4. Correlation between educational background and willingness to invest	
 

Case Processing Summary 
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 Cases 

Valid Missing Total 

N Percent N Percent N Percent 

S1Q4.educational background * 
S5Q3.Knowing that the long 
term return on your investment 
in terms of bills will be 
positive, would you be 
interested to buy a sustainable 
house 

50 100.0% 0 0.0% 50 100.0% 

 
S1Q4.educational background * S5Q3.Knowing that the long term return on your 

investment in terms of bills will be positive, would you be interested to buy a sustainable 
house Cross tabulation 

Count 
 
 S5Q3.Knowing that the long term return on your 

investment in terms of bills will be positive, would 
you be interested to buy a sustainable house 

Total 

Yes No Don't know Can't afford it 

S1Q4.educational 
background 

No formal education 0 1 0 0 1 

Secondary level 0 0 0 1 1 

Graduate level 21 9 4 14 48 

Total 21 10 4 15 50 

 
 
 S5Q3.Knowing that the long term return on your 

investment in terms of bills will be positive, would you 
be interested to buy a sustainable house 

S1Q4.educational 
background 

Pearson Correlation .034 

Sig. (2-tailed) .814 

N 50 
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 No statistical significant correlation Sig. (2-tailed) = 0.814 was found when viewing the 

educational background of the respondent with the interest to buy a sustainable house after 

knowing that the long term return on their investments in terms of bills will be positive. 

 
5. Correlation between interest in buying and reverting to energy efficient would 

increase cost 

Case Processing Summary 

 Cases 

Valid Missing Total 

N Percent N Percent N Percent 

S5Q2.Interest in buying 
an affordable 
sustainable house * 
S5Q4.Knowing that 
reverting to energy 
efficiency in 
construction would 
increase the initial cost 
of 3% to 5%, would you 
still adopt it? 

50 100.0% 0 0.0% 50 100.0% 

 
 
 
S5Q2.Interest in buying an affordable sustainable house * S5Q4.Knowing that 
reverting to energy efficiency in construction would increase the initial cost of 3% to 
5%, would you still adopt it?  
 
 S5Q4.Knowing that reverting to energy efficiency in construction 

would increase the initial cost of 3% to 5%, would you still adopt it? 

Total 

Yes No Don't know Can't afford it 

S5Q2.Interest in buying an 

affordable sustainable 

house 

Yes 14 2 8 14 38 

No 0 7 2 3 12 

Total 14 9 10 17 50 
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 S5Q4.Knowing that reverting to energy efficiency in 
construction would increase the initial cost of 3% to 

5%, would you still adopt it? 

S5Q2.Interest in buying an 
affordable sustainable house 

Pearson Correlation .031 

Sig. (2-tailed) .832 

N 50 
  

 Moreover, no correlation was found between respondent interest in buying an affordable 

sustainable house with knowing that reverting to energy efficiency in construction would 

increase the initial cost of 3% to 5% having Sig. (2-tailed) = 0.832 

 
Correlation for Developers 
 

1. Correlation between age and willingness to use energy efficient	
 

 S4Q1.Are you willing and planning to use 
energy efficient design strategies in your 

future projects? 

S1Q2.age 

Pearson Correlation .613 

Sig. (2-tailed) .106 

N 8 

 

 Having a Sig. (2-tailed) = 0.106 which is greater than 0.05, resulted in concluding that 

there is no significant correlation amongst age and respondent’s willingness to use energy 

efficient design strategies in their future projects. 

  
2. Correlation between age and awareness of strategies (none of the above)	

 
 None of the above 

S1Q2.age 
Pearson Correlation .956** 

Sig. (2-tailed) .000 
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N 8 

 

 A statistical significant correlation was noticed between age and knowing none of the 

strategies about green buildings and sustainability in construction having a Sig. (2-tailed) = 0.000 

Besides having a Pearson’s r = 0.956 which is very close to 1, means there is a strong 

relationship between these two variables thus the change in one variable is strongly correlated 

with change in the second variable. 

 

3. Cross tabulation between cavity wall and willingness to use energy efficient	

Crosstab 

 S4Q1.Are you willing and planning to 
use energy efficient design strategies 

in your future projects? 

Total 

Yes I am not sure 

A1.Cavity wall Yes 
Count 3 5 8 

% within A1.Cavity wall 37.5% 62.5% 100.0% 
	

  

 Among respondents who stated including cavity walls in their delivered projects, only 

(37.5%) are willing and planning to use energy efficient design strategies in their future projects 

as compared to (62.5%) who are not sure about this matter. 

 
4. Cross tabulation between double glazing and willingness to use energy efficient	

 
Crosstab 
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 S4Q1.Are you willing and 
planning to use energy efficient 
design strategies in your future 

projects? 

Total 

Yes I am not sure 

C1.Double glazing Yes 
Count 3 5 8 

% within C1.Double glazing 37.5% 62.5% 100.0% 
	

 Similarly (62.5%) of the respondents were not sure of planning to use energy efficient 

design strategies in their future projects although they mentioned including double glazing 

windows in their delivered projects, whilst the rest (37.5%) express their willingness to do so.  

 

 

 

 

 

 

 

APPENDIX F: Transcript of the interview with Mr. Lahoud 

NOTRE DAME UNIVERSITY -LOUAIZE- 
RAMEZ CHAGOURY FACULTY OF ARCHITECTURE, ARTS AND DESIGN 

FARID REAIDY 
 

INTERVIEW  
 

Interview with Mr. Rony Lahoud, Director of the Public Corporation for Housing in Lebanon 

Location: Director’s Office at the Ministry of Social Affairs, Aadlieh, Lebanon 

Date: Friday 11th of October, 2019 
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Timing:  Started at 12 PM and Ended at 13:30 PM 

 The interviewers were sitting on the couches facing the interviewee in his office. The 

interview started with a brief introduction from Mr. Rony Lahoud about sustainable and 

affordable buildings in Lebanon. 

  

R. Lahoud:  During this interview, we will be discussing the sustainable buildings and the 

possibility to implement sustainable features in the construction process in 

Lebanon. Based on all the previous studies, it was proven that adopting 

sustainability in the construction field will not only protect our environment and 

health but also allow the citizens to save money. As a simple example, adopting 

solar panels as a solar energy system in the apartments will affects the monthly 

electricity bill. If you want to turn on the boiler during the summer and winter 

seasons, your electricity bills will hardly go below 100,000 LBP per month. But 

the instalment of solar panels system; which is encouraged by the Lebanese 

Government and the Ministry of Energy and Water; will cost between 1000$ and 

1500$. Therefore, in almost one year you will be able to save the amount of 

money spent when buying this appliance.  

 It has been almost seven to eight years that I installed the system in my apartment, 

which I am personally using and found it affordable. Unfortunately, in Lebanon, 

we are not relying on architects nor engineers specialized to install these systems 

correctly, and this is why, nowadays, we are facing big problems.  

 The subject of awareness that you have already mentioned is a very important 

topic to work on. In the case of Lebanon, we have a lack of awareness, not only 

on the construction level but on all other levels. We actually started with founding 

the YASA association for car accidents and the LFPC association, with Mr. Ziad 

Harb, for fire prevention awareness. Unfortunately, the environmental and 

sustainable awareness are still lacking today. Big companies and banks are 

refusing to commit to the LEED standards.    

F. Reaidy:  That’s totally true. 
R. Lahoud:  The Order of Architects and Engineers with the collaboration of the General 

Directorate of Urban Planning and the PCH, founded A.R.E.Z, a Lebanese 
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association dedicated to environmental purposes. Sadly, our country does not 

have the capacities that other countries have in order to realize bigger projects and 

spread awareness.  

 Moreover, the Arab countries are applying sustainability standards, like Dubai for 

example. In the site construction of a project for EXPO 2020, the workers had to 

remove a big quantity of sand during the excavation phase, but instead of 

abandoning the sand, they used it in the construction phase which added a 

sustainable value to the project.  

 In addition, there is also important things to be considered, especially in 

architecture, like the stones collected during the excavation phase of a project. 

F. Reaidy:  Yes. They are mainly used for cladding. 
JP. Al Asmar:  Definitely! It also helps reducing the transportation. 
R. Lahoud:  Yes! Almost all the Lebanese engineers are aware of the importance of these 

points but there is not enough awareness about the usage methods and their 

benefits. Moreover, there is a new law in the Supreme Council of Urban Planning 

applied on every newly constructed building.  

F. Reaidy:  Is it already applicable?  
R. Lahoud:  We agreed on the law, with the help of Mr. Pierre Khoury who worked hard on it, 

but unfortunately I do not think we are applying it. 

F. Reaidy:  It is actually a very important law. 
JP. Al Asmar:  Do you use incentives?  
R. Lahoud:  No. It does not require incentives. 

J. Lahoud: It will become like a code, right? 

R. Lahoud:  Well yes!  

 I am also against the double wall law. 

F. Reaidy:  Because the developers are applying it in a different way. 
R. Lahoud:  On one hand, the developers offered incentives to the people, claiming that the 

investments will exclude the cost of the area assigned for the double walls, which 

is actually a very good offer. But on the other hand, the developers took 

advantages of this situation and raised their benefits up to 20%. In fact, they 

excluded not only the double walls area, but also the areas assigned for the shafts 

and core. Therefore, in this case, they did not help the environment, but on the 

contrary they allowed the damage to occur. 
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 Additionally, in some region, they are using gypsum board during construction, 

which will be eventually removed later on. This makes the situation even worse. 

F. Reaidy:  Yes, I agree! Also during the permit process, they ask for an area of 35% and tell 

you to use only 25% during the construction process. 

R. Lahoud:  I think that the problem here does not rely on the law rather than the application 

of the law.  

 Also, there is another important point to discuss and it is the roof or what we call 

the fifth elevation of the building. We are still working on its law but in fact, this 

point is really important to your subjects.  Many people and developers are trying 

to avoid the rules and cheat with the minimum height required for a normal or 

pitched roof in order to gain more livable spaces. This is why, all the projects that 

does not follow the rules and regulations are being rejected. As a result, it was 

stated that from now on, they are allowed to elevate the roof up to 1.80 meters 

height but as consequences the developers will pay an extra certain amount of 

money in addition to the required solar panels system and the extra water tanks 

for each apartment that should be placed in the basement floor.  

 Furthermore, for the other regions; like Tripoli, Byblos, Sarba, Jdeideh and 

others; another equivalent decision was taken. It was based on an additional floor 

with smaller footprints where all the water tanks, storage rooms as well as the 

core area of the building should be located. The roof of this additional floor 

should be either green or covered by solar panels.  

 We are still studying this law and considering the automation and sensors systems 

as well, in order to be able to achieve a better livable spaces.  

F. Reaidy:  I have a question concerning the suppliers of the affordable housing projects. You 

have previously mentioned that in other countries the supplier of the affordable 

housing is the government. 

R. Lahoud:  No! Not everywhere.  

F. Reaidy:  Yes, but relying on our readings, in the case of Jordan for example, the king 

offered several projects and the private and public sectors are also working 

together on several ones.  

 In the case of Lebanon, who, in your opinion, should be the suppliers?  
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R. Lahoud:  The government should play a major role when it comes to the affordable housing 

projects. Unfortunately, it is not the case in Lebanon. The government has to 

follow up on the law required and on every construction site.  

 There is also laws that involve the handicaps and their rights, when it comes to 

spaces and standards that are being neglected.  

JP. Al Asmar:  In Italy, every 10 years, the Municipalities obligate the owners to restore and 

maintain the facades of their buildings. Is there any similar rule applicable in 

Lebanon?   

F. Reaidy:  Yes, in France as well.  

R. Lahoud:  Of course we have this law in Lebanon, but sadly it is not applicable. [Missing 

part in the voice] 

JP. Al Asmar:  Also when it comes the planting phase, there is no specifications required.    

R. Lahoud:  Well, basically, if want to preserve it, definitely there should be certain 

specifications for trees and planting methods, but in reality there is not. The 

developers usually neglect the planting phase due to the time required for this 

task. Actually trees are also really important elements, they help collecting 

groundwater.   

F. Reaidy:  As a general director of the Public Corporation of Housing in Lebanon, are you 

capable of imposing loans rules on the households or developers in order to build 

Green Architecture?    

R. Lahoud:  In the current situation, No! We are not capable of that because the household 

cannot afford it. They are really struggling in the investment process. In my 

opinion, it is the role of the General Director of Urban Planning to impose 

Sustainable Architectural Rules. In reality, they are trying, but it is not that easy to 

solve these kind of problems.  

F. Reaidy:  Is there any Loan related to sustainability?     

JP. Al Asmar:  There are several banks who offered previously sustainable loans.    

R. Lahoud:  Yes of course, but we got support from the Central Bank of Lebanon and some 

big companies like FELIX worked on these types of loans. They are still in 

contact with Mr. Pierre Khoury and with the Central Bank, trying to solve the lack 

of available loans.  
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[Phone Ringing for 10 seconds] 

 

R. Lahoud:  Let us talk now about the Public Corporation for Housing and the plans and 

relevant ideas that we are working on. I am not giving you a lot of details, I prefer 

to give you a general idea of them. There are several new types of loans. For 

example, in the case of housing loans for sustainable purposes, it will be either a 

loan with a limit of 30,000$ or a reduction of 5.5% on the taxes of the materials 

used. This idea is still under process.  

 Actually, if it was just the loan limitation part, the PCH could have approved it 

but everything related to taxes should be approved by the Council of Ministers in 

Lebanon. 

 But again, we should really consider that the Lebanese citizens cannot afford this 

amount of money to add sustainable features on their apartments. That is why a 

well detailed plan, showing the benefits and saving achieved during a year should 

be organized in order to be able to convince the household.  

 We should also consider public spaces offered to the citizens. There is a lack of 

public spaces and playgrounds and this is a very important point that should be 

elaborated.  

 Also, smart cities are being considered. They are based on sustainability, 

automation systems and public spaces. In addition to that, another idea is being 

studied and is entitled “Moving from concrete to light structure” 

F. Reaidy:  Do you mean steel Structure? 

JP. Al Asmar:  Steel structure? 

R. Lahoud:  Normally in Lebanon, the construction and execution phases of a building take 

approximately three years. Nowadays, you can import slabs, structural columns, 

and insulated walls with all the plumbing and electrical tubes ready. You just have 

to assemble them on site. Hence, the floor will take approximately one week to be 

built and ready.  This technic will save time, therefore, money. 
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JP. Al Asmar:  As I remember when I was Italy, a house was built in a very short duration using 

tunnel system structures and prefabricated columns and enclosures. It was 

assembled by a Crain and it was a very quick construction process.  

R. Lahoud:  Yes! This is all about saving time and money. The work can be multiplied with 

these methods. 

 

[A guy from outside the office interrupted the interview for 20 seconds]  

 

R. Lahoud:  You might eventually face some problems when dealing with historical and 

heritage buildings. In the case of Beirut many buildings are being demolished in 

an unappropriated way.    

J. Lahoud: I was going to ask about this issue. 

R. Lahoud:  Laws and Regulations for historical buildings exist but the lack of inspection 

remain the main problem.  

 We are facing many problems with this type of building on a daily bases. Usually 

they require a big amount of money to be maintained or restored that is why we 

do not consider them, except for a major case.  

J. Lahoud: I have a question concerning the rehabilitation and refurbishment of the old 

buildings dating from the 80’s and not historical. These buildings exist in a big 

number in Beirut.  

 Is it possible to have a law that imposes building maintenance on the owners of 

these buildings in the future?  

R. Lahoud:  In my opinion, I think a law considering this type of buildings already exists but 

definitely Mr. Elias El Tawil knows better about this subject.   

JP. Al Asmar:  Yes there is a law.  

R. Lahoud:  We should consider it, if it does not already exists. I think also Mr. Nicolas 

Sahnaoui will talk about it today at the Saint Joseph University, Beirut (USJ) at 

18:30 PM.  

 Mr. Sahnaoui is also suggesting another topic, which was also considered by the 

Ministry of Culture and focuses on changing investments.  
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 For example, the owner of a heritage building in Beirut can sell his investment 

and buy another on in a different region. This applies on limited areas. 

F. Reaidy:  We learned about this in the Urbanism course at the University. 

R. Lahoud:  Actually it is the role of the municipalities to impose Rules and Regulations when 

it comes to the maintenance of the building. 

JP. Al Asmar:  Yes, in France the municipalities are responsible about buildings maintenance.  

R. Lahoud:  I will reveal an important point that I am currently working on and which targets 

the transportation. 

JP. Al Asmar:  Do you mean public transportation? 

R. Lahoud:  Yes! This is also part of sustainability. We have a lack of parking lots as well, and 

this is why we are considering methods and strategies to be able to insert parking 

lots under the highways. Actually it is a very important idea. 

 I have a question for you. Are the dorms at your university equipped with any 

energy efficient appliances? 

JP. Al Asmar:  I think that they are using solar panels for the boilers and heaters and maybe 

they are using LED light bulbs but I am not sure about it.  

F. Reaidy:  And they definitely used double walls. 

JP. Al Asmar:  Well, I am not sure about the cavity walls. I do not think that they used cavity 

walls in the construction. 

R. Lahoud:  Than in my opinion, you should take the dorms as a case study area for your 

research and try to calculate the total amount of money needed to make it a 

sustainable building. In that case, if the university cannot afford the amount 

needed, than definitely the developers will refuse to pay for it either.  

F. Reaidy:  Yes, the developer will not accept to pay for it even if he can afford it.  

JP. Al Asmar:  Jessica, you wanted to make sure about the validity of the information in “Le 

Commerce du Levant”. 

J. Lahoud: I have the 2015 version of the map, provided by RAMCO. I wanted to ask about 

the 2019 version. 

JP. Al Asmar:  Oh okay! Do you have the updated version of this map? 

J. Lahoud:  I just want to show you the prices. Well, I have already conducted an interview 

with the researcher at RAMCO and he gave me some approximation for the 
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prices. He also added that if you want to buy and old stock, the value will be 

reduced automatically 50%. In the case of renting, an average ruff estimation cost 

of 80$ per sqm per year will be required. Do you think these estimations are 

valid?  

R. Lahoud:  Yes, these estimations are still valid. It is very logical to reduce the old stock but 

this does not mean that all the old stock will be reduced 50%.   

J. Lahoud:  Yes, definitely. 

R. Lahoud:  The second important point is the variation of prices every day. It depends on the 

developers mainly.  

F. Reaidy:  Supply and demands.  

JP. Al Asmar:  This is true. 

R. Lahoud:  The developers will raise or lower the prices based on the clients and also based 

on the expenses that they need to pay. Therefore, there is no specific prices. They 

vary depending on the developer’s situation.    

J. Lahoud:  So there are factors that affect the prices. 

R. Lahoud:  Yes, you will not have a fixed pricing list unless the Real Estate Agency and the 

Notary Public work together on fixed standards.  

JP. Al Asmar:  This is very important. You should clarify it in your work Jessica. 

R. Lahoud:  Actually the prices estimation here are really close to the reality. Which company 

provided you with the prices? 

J. Lahoud:  RAMCO. They did not mention any specific name. 

R. Lahoud:  Some prices a very logical but it is also clear that they have lowered other prices. 

J. Lahoud:  Okay.  

JP. Al Asmar:  I think Jessica that you are just referring to them, you are not actually talking 

about them. 

J. Lahoud:  Yes sure, I just wanted to know about the factors that affect the pricing system. 

Now I got all the needed information.  

R. Lahoud:  What is affecting the situation now is the lack of loans, and the fact that people 

cannot even afford a small apartment. If you, as a developer, have 1,000,000$ and 

you want to invest in them, would you make enough profit from this amount? 
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F. Reaidy:  The profit will be maximum 25% during two years. That is why the main problem 

nowadays is the market.  

R. Lahoud:  We have one of the strongest banking sector in Lebanon. 

F. Reaidy:  I have a question.  

R. Lahoud:  There is also another important point to be considered which is to be able to build 

in the rural areas and villages. We can work hard on this point because the 

construction will cost less in the countryside.  

 You asked me only about affordable housing, but in this case we can also think of 

the factories and storage owners. They can basically afford sustainable features in 

their projects. The Ministry of Industry is working on this part and the Supreme 

Council is imposing them as well.  

 Besides, there is another significant point to consider. When there is an 

adjustment in the investments, the developers will profit more. My main idea, 

inspired from the one in Vancouver, is to impose an amount of money on the 

developer, if he agrees on building according to the new rules of the investment.  

 

F. Reaidy:  What you are thinking of is very logical.  

 Mr. Lahoud, I have one last question concerning the loans. How high is the 

demand on the loans in our current state? And what, in your opinion, will be the 

solution for the people who cannot even afford taking loans? 

R. Lahoud:  In our recent plan, we are suggesting the leasing concept for the low class 

households.  The law assigned to this concept exist but the developers do not 

follow it because they prefer quick payments rather than long term payments. 

Also, when considering the renting rules and regulations, the rental yield should 

be calculated.  

 Moreover, the problem of the low income housing will be hopefully solved very 

soon. This problem does not rely on the government. It actually relies on the 

Central Bank of Lebanon. He should allow the banks to use the reserve of money 

dedicated for these loans.  

F. Reaidy:  Was the demand on the loans high?   



228	
	

R. Lahoud:  It was approximately 9000 loans per year. We, as PCH, provide 5000 loans per 

year, in addition to the Army institution, the Internal Security Forces, the Bank of 

Housing, The Commercial Banks and many others. Actually there is 15 Lebanese 

institutions that gives Housing Loans. 

 In our case, we have specific requirements that the household should provide for 

us to able to give him the loan. For example, the household income should not 

exceed 4500$ and the apartment area should not surpass the 200 sqm. 

Furthermore, the household is not allowed to take a loan if he already own an 

apartment or if he previously took one. Note that the loan’s amount is a maximum 

of 160,000$.  

 In our current situation, we are trying to get external funding from the Arab fund 

for Economic and Social Development, and also other funds. Let us hope to get 

them the soonest.  

 Do you have any other questions? We certainly forgot to mention several things 

but this is mainly the most important points that will help you with your research. 

In my opinion, the affordability in sustainability should start in the universities. 

They should seek to get the LEED certifications.  

 We must start from somewhere. It is good that you are already researching this 

topic and I think that the Order of Architects and Engineers (OAE) can help you 

and provide you with important information as well. But mainly, Mr. Pierre 

Khoury is the only person that can give you all the detailed information, knowing 

that he is the one responsible of this file.  

J. Lahoud:  Isn’t he the one working in L.C.E.C.?  

R. Lahoud:  Yes, he is the general director there.  

 Mr. Khoury sent me once “The second National Energy Efficiency Action Plan” 

M.E.A.P, created in 2010 with updated versions in 2015 and 2016. I think it is 

important that you check them as well. 

J. Lahoud:  Yes, True. I have them already.   

R. Lahoud:  The projects planned already, cost approximately 700,000,000$ and they are 

subsidized. You can get the details from their official website on the internet.  

 Any other questions?  
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J. Lahoud:  No, Thank you.   

JP. Al Asmar:  Thank you very much for your time. 

F. Reaidy:  Thank you for your time. 

APPENDIX G: Transcript of the interview with Mr. Elie Banna 

 
NOTRE DAME UNIVERSITY -LOUAIZE- 

RAMEZ CHAGOURY FACULTY OF ARCHITECTURE, ARTS AND DESIGN 
FARID REAIDY 

 
INTERVIEW  

 
Interview with Mr. Elie Banna, Lead Architect at Forty-Four and representative of SARKIS 

AZADIAN ARCHITECTS. 

Location: Forty-Four Construction Site, Sin El-Fil 

Date: Friday 20th of December, 2019 

Timing:  Started at 13:00 PM and Ended at 13:30 PM 

 The interviewer was sitting on the couche facing the interviewee in his office. The 

interview started with a brief introduction from Mr. Elie Banna about the project. 

 

F. Reaidy:  Can you please introduce the project while highlighting on its sustainable 

features? 

E. Banna:  First of all, the project consists of 54 shops and retails, distributed around the 

main tower in addition to three big commercial areas designed and planned as an 

investment for companies as ZARA, Mango, etc. These commercial areas consist 

of 4 floors with an area of 1200sqm each. In addition to that, the main residential 

tower consists of 44 floors with two technical floors, the first on the 13th floor and 

the second is located between the 31st and 32nd floors.  

Moreover, the first 12 floors are designated for the offices, where in each floor, 

there are 18 to 20 sellable offices with areas that range between 70sqm to 

135sqm. These areas include the common and shareable areas such as the core, 

circulation, WCs, etc. The 14th floor entails a pool, gym, nursery with a 

playground for the kids as well as kid’s pool. As for the residential units they start 
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from the 15th floor till the 44th. From the 15th till the 24th, each residential floor 

contains eight apartments. From the 25th floor onwards, the number of apartments 

per floor will be reduced to 6 and 4 units with bigger areas, reaching two big 

penthouses on the 44th floor. Each penthouse has access to a private pool with a 

terrace and panoramic view. As for the sustainable features in the project, every 

feature is pre-certified and approved by LEED like the VRV and mist systems. 

Moreover, the glass used is Low-E glass with a great U-Value, which helped 

reducing the usage of masonry blocks for the building environment and kept the 

importance of the curtain wall. Knowing that the tower has a curtain wall 

envelope, the project remains energy efficient because of the lack of greenhouse 

effect. The project also has water treatment plants for greywater and green roof 

areas. Furthermore, all ventilation methods were applied based on ASHREA. I 

think this is all what you need to know concerning the MEP and the sustainable 

part of the project. Please go ahead with your questions, I will be happy to answer 

them.  

F. Reaidy:  In your opinion, did the type of used glass because the additional cost? 

E. Banna:  The Low-E glass definitely affected the initial cost, but it helped save money in 

other aspects.   

F. Reaidy:  Like what and where? Can you please specify?  

E. Banna:  For example, the high cost spent on the quality of the Low-E glass, helped save 

money in everything related to air conditioning and ventilation. It also applies on 

the heating systems as well. You can design the apartment without using heating 

systems; if the tenants did not ask for it; because the temperature performance of 

the Low-E glass is very efficient. This is an example on how the savings could 

occur for each apartment but as an overall project, it would really affect the 

running cost. Nowadays, the owners, are looking for their building to be LEED 

certified and applying its specifications because it is supported by the banking 

sector.  

F. Reaidy:  It also applies on the Forty-Four project? It was supported by the banking sector?  

E. Banna:  Yes, sure.   

F. Reaidy:  Who was the main decision maker in planning a green building?  
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E. Banna:  It was the decision of the developer and the owner.  

F. Reaidy:  What are the difficulties faced during the construction phase?   

E. Banna:  We didn’t face any problem on site. But during the shoring and excavation phase, 

the LEED supervisors asked for several requirements like to clean all the trucks 

before they leave the site as well as avoiding the dust as much as possible. 

F. Reaidy:  Did you follow those requirements?  

E. Banna:  Yes, sure. There was also a LEED consultant on site every day, responsible of 

supervising all the work and process.  

F. Reaidy:  In your opinion, did this phase add extra cost?   

E. Banna:  No, there was no additional fees for this phase. The main focus was on reducing 

the dust so that the project wouldn’t affect the environment and its surrounding 

negatively. All the requirements were easy to fulfill. Mostly, the cost will only be 

affected by the materials requested. For example, a LEED efficient VRV system 

will be more expensive than the normal VRV and paint used, considering also the 

carbon emission. Moreover, the tiles used for the roof should be LEED specified 

and its reflection should be calculated. Therefore, these type of materials exported 

from outside the country would really affect the cost.   

F. Reaidy:  So mainly the materials are the main components that are affecting the price in 

this case? What about their implementation?  

E. Banna:  Not at all! Well in the implementation phase, they take the workers safety as a 

priority. In such a project, you need a big number of workers on site every day, 

therefore, it is your responsibility to provide them with proper working conditions 

such as ventilation in the basement.  

F. Reaidy:  Which of the following building systems were implemented in your delivered 

project? Did you use Acoustical insulation? 

E. Banna:  Yes, between the offices and between the apartments. 

F. Reaidy:  Cavity wall? 

E. Banna:  No, because it is a curtain glass envelope. 

F. Reaidy:  LED Lighting?  

E. Banna:  Yes, LED lighting fixtures were used for the LEED certification. 

F. Reaidy:  Natural Lighting? 
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E. Banna:  Natural lighting is abundant due to the use of glass. 

F. Reaidy:  Double glazed, Low-E glass? 

E. Banna:  Yes, the glass used is double glazed, Low-E glass. 

F. Reaidy:  AC units? 

E. Banna:  Energy efficient, VRV systems. 

F. Reaidy:  Did you include solar system in the project? 

E. Banna:  No, but we kept a provision for the tenants in the 25th and the 32nd floors. We’re 

keeping it optional for the users. 

F. Reaidy:  Did you include photovoltaic systems? 

E. Banna:  No, but we also kept a provision for it. 

F. Reaidy:  Motion Detectors? 

E. Banna:  Yes, of course. 

F. Reaidy:  Waste Reduction? 

E. Banna:  Yes, we have a recycling system for the greywater. 

F. Reaidy:  Rainwater Collectors?  

E. Banna:  No, actually we did the necessary calculation and the results were not sufficient. 

F. Reaidy:  Recycling systems other than the ones used on site?  

E. Banna:  No, but we have two big rooms in the storage area dedicated for recyclable 

materials and items. 

F. Reaidy:  Providing these rooms added on the initial cost? 

E. Banna:  No, but instead of benefiting from the areas for the parking, we had to provide the 

two rooms. 

F. Reaidy:  How does LEED affect the development of the project? Is it just for the banking 

facilities or for the marketing as well? 

E. Banna:  In my personal opinion, in Lebanon we still have a lack of awareness in the 

sustainability and LEED topics, therefore, the target of the developers is to benefit 

from the financial opportunities provided by the banks.  

F. Reaidy:  More than marketing? 

E. Banna:  Yes, more than marketing but there is a small percentage of people who are 

already aware of the importance of these features, and know exactly the benefits 

gained from such projects. 



233	
	

F. Reaidy:  As a site engineer and principal architect, can you estimate the additional cost 

caused by the implementation of green building features? 

E. Banna:  I would say 1.3% to 1.4% 

F. Reaidy:  In your opinion, would the client be interested in paying this additional amount in 

order to reduce his operational cost on the long run? 

E. Banna:  The client will be willing to pay the additional amount for the luxury offered, 

such as the facility management and other facilities, but he is not paying for the 

sustainability. In addition to that, we have a plant room in basement two, which 

will be more beneficial to the client. 

F. Reaidy:  Last question please. Concerning the paint following the LEED specifications, is 

all the used paint highly reflective? 

E. Banna:  Yes.  

I would like to add that the offices are provided with natural ventilation systems 

through ducts if the client does not want to spend money on openings.  

F. Reaidy:  Mr. Banna, I would like to thank you for your time and information. 

E. Banna:  You are welcome. I hope that the information was useful and I was able to answer 

all your questions. 

 F. Reaidy:  Yes definitely, thank you very much. 
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APPENDIX H: 

 An insight 360 analysis was conducted on a one story apartment house of a 90 m² 

composed of two bedrooms, two bathrooms, one kitchen, one living area, one entrance, and a 

corridor. The house is located in the Metn area with a true north rotation of 45º. 

 

 

Site True North at 45º 

Taken from AutoCad 2018 on 25/05/2020. 

 

Project Address: 34.1705093383789,36.114128112793 

Latitude: 34.1705093383789 

Longitude: 36.114128112793 

 

Weather Station: 1258181 

Year: 2006 
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Latitude: 34.1705093383789 

Longitude: 36.114128112793 

Distance: 0.00 kilometers away 

Elevation: 1623.0000 

 

 

3D perspective of the entire project: Raymakholding.com 
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3D perspective of the house: 25/03/2019. 

 

Maps showing location of the apartment and the weather station information 

Picture taken from Revit 2018 
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Introduction: 

 In this simulation, the main aim was to test the difference between a regular low-cost house 

with no sustainable or green architecture features implemented and the same apartment with 

integrated green building systems which would make the apartment sustainable. 

The selected house has 90 m2 of area, and is currently priced for 170,000$ which is considerably 

reachable for the low-income sector as defined within the thesis paper. 

Option 1  

In option 1 the house has the following specifications: 

- Single walls 

- Single glazing 

- No cladding 

- Non-reflective painting 

- Regular lighting fittings 

 

 

Table showing window areas with respect to room areas. 
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Section of the existing apartment 

 

Exterior walls components. Taken from Revit on 25/05/2020. 
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Section showing room components. Taken from Revit on 25/05/2020. 

 

 

1) Analysis option 1: As per the energy models that were executed on Revit and analyzed within 

insight 360, the following data were inserted and accordingly the energy cost was deduced: 
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Figure 1. Building orientation according to the BIM 

 

Figure 2. Window to wall ratio according to the BIM 

 

Figure 3. Building glass type according to the BIM 

 

Figure 4. Window to wall ratio according to the BIM 
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Figure 5. Window glass type on the north as per the BIM 

 

Figure 6. Window to wall ratio on the western facade as 
per the BIM 

 

Figure 7. Window glass type on the west as per BIM 

 

Figure 8. Window to wall ratio on the East wall as per 
BIM 
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Figure 9. Windows glass type - East as per BIM 

 

Figure 10. Wall construction type as per BIM 
 

 Based on the above inserted data and charts, the result of the simulation came back as 

following: 
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Option 2 

In option 2 the house has the following specifications: 

- Cavity walls ( 15-5-10 ) 

- Double glazing glazing 

- Brick/stone cladding 

- reflective painting 

- LED lighting fittings 

 

 

Table showing window areas with respect to room areas. 

 

Section of the existing apartment 
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Exterior walls components. Taken from Revit on 25/05/2020. 

 

	

Figure 11. Energy model 

                 

Section showing room components. Taken from Revit on 25/05/2020. 
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1) Analysis option 2: As per the energy models that were executed on Revit and analyzed 

within insight 360, the following data were inserted and accordingly the energy cost was 

deduced: 



246	
	

 

Figure 12. Building orientation according to the BIM 

 

Figure 13. Window to wall ratio according to the BIM 

 

Figure 14. Building glass type according to the BIM 

 

Figure 15. Window to wall ratio according to the BIM 
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Figure 16. Window glass type on the north as per the BIM 

 

Figure 17. Window to wall ratio on the western facade as 
per the BIM 

 

Figure 18. Window glass type on the west as per BIM Figure 19. Window to wall ratio on the East wall as per 

BIM 
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Figure 20. Windows glass type - East as per BIM 

 

Figure 21. Wall construction type as per BIM 

 

Based on the above inserted data and charts, the result of the simulation came back as 

following: 
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APPENDIX I: 

biodiversity.moe.gov.lb. (2019). [Online] Available at: 

http://biodiversity.moe.gov.lb/Resources/Pages/Legislation_and_policy.aspx [Accessed 3 May 

2019]. 

National legislation related to nature conservation in Lebanon 

• The Forest Code (Law 85, 12/9/1991), amended by the Parliament in 1996 (Law 558, 

24/7/96) stipulates that all cedar, fir and juniper forests, and “other coniferous forests” in 

Lebanon are protected in facto.  

• Ministerial decision issued by the Ministry of Agriculture prohibiting the import and 

introduction of all cedar seeds and plants (Decision 108/1, 12/9/1995)  

• Ministerial decision issued by the Ministry of Agriculture which regulates the export of 

all medicinal and aromatic plants (Decision 92/1, 28/2/1996)  

• Ministerial decision issued by the Ministry of Agriculture prohibiting the picking and 

export of ferrula plant & roots (Decision 177/1)  

• Ministerial decision issued by the Ministry of Agriculture regulating the harvesting of 

oregano and salvia (Decision 340/1, 1/8/1996)  

• Laws establishing nature reserves. Presently, there are seven nature reserves in Lebanon 

established by law and one declared by ministerial decision:  

                      o Law 121-92: Establishment of Palm Islands Nature Reserve  

                      o Law 121-92: Establishment of Horsh Ehden Nature Reserveo  

                      o Law 532-96: Establishment of Shouf Cedars Nature Reserveo  

                      o Law 708-98: Establishment of Tyre Coast Nature Reserveo  
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                      o Law 11-99: Establishment of Bentael Nature Reserveo 

                      o Law 10-99: Establishment of Yammouni Nature Reserveo  

                      o Law 9- 99: Establishment of Tannourine Cedars Nature Reserveo  

                      o Decision 14/1 95: Establishment of Karm Chbat Nature Reserve  

• The Law for the Protection of the Environment (Law 444, 8/8/2002) put the general 

framework for the protection of the environment in Lebanon. Articles 47-48 call for the 

protection and sustainable use of biodiversity, the establishment of nature reserves and 

for regulating access to genetic resources.  

• An amended hunting law, modifying and updating the hunting law of 1952 (law no 580, 

25/2/2004). The new hunting law regulates hunting practices, calls for defining an annual 

hunting season and period within the season and for defining prey, birds and animals as 

wild, resident or migratory which are considered protected all year long, and states that 

threatened and rare species must be defined and prohibited for hunting.  

•  Ministerial decisions by the Ministry of Environment declaring natural sites and river 

mouths under the protection of the Ministry of Environment.  

Other major legislative steps taken by the Lebanese government for the protection and 

proper use of environmental resources  

Adapted from the MoE website  

(http://www.moe.gov.lb/MOE%20Site/biodiv/interim1.html) 
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TITLE ORGANIZATION TARGET 
LAW or 

DECREE 
YEAR 

Agriculture-dry 

land 

Arab Center for Studies in 

arid regions (ACSAD) 
Land ,water, flora & Fauna Law 27/71 1971 

Agriculture 

International Center for 

Agricultural Research in Dry 

areas (ICARDA) 

Arid land research Law 124 1977 

Agriculture 

Arab Organization for 

Agricultural development 

(AOAD) 

Agricultural development Law 11/83 1983 

 
World Fund for Agricultural 

development (IFAD) 
Agricultural development Law 150 1977 

Agriculture 
Mediterranean Higher 

Education (CIHEAM)* 
Agricultural education Law 171 1922 

Flora and Fauna 

* Hunting 

Ministry of Agriculture  
Regulations, permits (season, 

nests, eggs, young birds)  
297/1  1952  

Hunting Council-Ministry of 

Interior  

Breeding of birds & animals 

to release in nature  
8337  1974  

  
Hunting banned for 3 years 

from 1/1/95 until 2000 
1/7 1994 

Fishing Regulations 
Prohibition of fishing in ports 

and using material to 
1104 1921 
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anesthetize, poison fish or 

pollute water 

   
Fresh water fishing 

regulations 
1490 1990 

   

Norms for fish, protection of 

eggs and grasses for birds, 

ban explosive and anesthetics 

use for fishing 

89  1991 

Nature Protection 

: Ministry of agriculture 

Ministry of Environment 

Protected areas: 10 reserves 

declared by legislation 
  1987-92 

* Reserves 
Three reserves declared by 

law 
121-127 

1992-

1991 

* Forests Ministry of Agriculture Forest code 149 1949 

* Sea Shores French Ruler 

12 miles coast, public 

maritime domain  

Safeguard coast sand & other 

material extraction 

144 

4810 

3899 

1925 

 
Ministry of Transport or 

Council of Ministers 

1966 

1993 
  

Sites Ministry of Interior 

Natural protected areas:  

Bologne, Baalbak, Cedar 

Nahr-Laban bridge, etc.. 

434/1943 1939 



253	
	

Ministry of Environment 
Establishment of the Ministry 

of Environment 
216 1993 

Fresh Water 

pollution 

French Ruler 

Protection and use of public 

water (lakes, rivers, 

underground water, waterfalls 

and riverbanks) 

144 1925 

Ministry of Hydroelectrical 

resources 

Protected zones around the 

water source 
10276 1962 

Digging of wells, depth less 

than 150m 
14438 1970 

Marine pollution 

London Congress Hydrocarbon pollutants 66/67 1966 

Brussels- 1968 Hydrocarbon pollutants 9226 1974 

Convention of 1976,1978 Hydrocarbon pollutants 18/83 1983 

Barcelona 1976 Protection of the sea 292 1994 

Vienna 1980 
Protection of the sea from 

land 
292 1994 

Geneva 1982 Protected areas 292 1994 

Sea Law (united Nations) Legislation 295 1994 

Various types of 

pollution : 

solid & liquid 

wastes 

 

Sewage treatment, septic 

tanks, industrial waters( 

purified before disposal) 

974 1974 



254	
	

Hazardous 

substances 
 

Penalties on violation of 

norms for specific tanks, 

industrial water, sewage 

treatment 

Penalties up to hard labor & 

death 

2761 

 

64 

1932 

 

1988TD> 

Chemical 

products 

(pesticides and 

fertilisers) 

Ministry of Agriculture 
Regulations on production, 

sale, and use of these products 
11/78 1978 

Classified 

Installation : 

industries 

French regime 
Classified in terms of risk to 

human environment 
1120 1936 

Cabinet 
Refine the draft of the above 

1120 
7558 1961 

Quarries Cabinet 

Regulates exploitation of 

stone & sand quarries subject 

to analysis by a national 

commission 

7616 1994 

APPENDIX J: 

Legislation related to Biodiversity in Lebanon 

Biodiv.be. (2019). Legislation related to Biodiversity in Lebanon | Le Centre d’échange 

d’information de la Convention sur la diversité biologique. [Online] Available at: 



255	
	

http://www.biodiv.be/liban/implementation/national-legislation-and-policies/environmental-

legislation [Accessed 31 May 2019]. 

 

Law/Decree/Decision Year Description  

Law 63/50 1950 Protection of the marine flora and fauna. 

Law 1962 
المتعلق بقانون  5/5/1954تعدیل المادة الثانیة من قانون تاریخ 

 الصید البحري

Law 28/73 1973 

المتعلقة بالمسؤولیة المدنیة المترتبة عن  اجازة ابرام االتفاقیة الدولیة

االضرار الناجمة عن تلوث میاه البحر بالمحروقات السائلة المعقودة 

1969تشرین الثاني  29في بروكسل بتاریخ   

Law 89 1991 Determination of Marine Fishing Licenses fees 

Law 85 12/9/1991 The Forest Code 

Law 121 1992 
Establishment of  Palm Island and Horsh Ehden as 

nature reserves 

Law 360 8/1/1994 
United Nations convention on the protection of 

biodiversity. 
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Law 558 24/7/96 

Amendment of law 85; all cedar, fir and juniper 

forests, and “other coniferous forests” in Lebanon 

are protected in facto 

Law 668 1997  الیابان  –اتفاقیة قرض بین صندوق التعاون االقتصادي الخارجي

 ولبنان لتمویل مشروع تلوث الشاطئ

Law 708 1998 
Declaring Tyre Coast a Nature Reserve. 

Law 444 2002 Framework Law on the Protection of the 

Environment 

Law 580 25/2/2004 

Amendment of Hunting law of 1952. It regulates 

hunting practices, calls for defining an annual 

hunting season and period within the season and for 

defining prey, birds and animals as wild, resident or 

migratory which are considered protected all year 

long, and states that threatened and rare species 

must be defined and prohibited for hunting 

Law 690 2005 
“Law on the Organization of the Ministry of 

Environment”. 

Law 778 2006 قانون الحجر النباتي وتدابیر الصحة النباتیة 
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Law 121 23/7/2010 Establishment of Wadi al Hojeir Nature Reserve 

Law 122 29/7/2010 Establishment of Chnaniir Nature Reserve 

Law 156 2011 

اإلجازة للحكومة ابرام اتفاقیة قرض بین الجمھوریة اللبنانیة والبنك 

للتثمیر لتمویل مشروع معالجة المیاه المبتذلة وتصریفھا  األوروبي

 في منطقة كسروان

Law 198 18/11/2011 Establishment of Kafra Nature Reserve 

Law 199 18/11/2011 Establishment of Ramia Nature Reserve 

Law 200 18/11/2011 Establishment of Debl Nature Reserve 

Law 201 18/11/2011 Establishment of Beit Lif Nature Reserve 

Law 257 15/04/2014 Establishment of the Jaj Cedars Nature Reserve 

Decree 95/L 1939 “Sponge catching” 

Decree 6349 1961 
Organization of Technical Troop to monitor and 

control forests, hunting and fisheries 

Decree 5759 1994 انشاء مؤسسة عامة تدعى مصلحة استثمار مرفأ صور 
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Decree 12841 1998 
"Organization of fishing and leisure ports, and 

regulation of their use and conservation". 

Decree 2275 2009 Organization of MOE’s units 

Decree 2366 20/6/2009 

Endorsement of the National Physical Master Plan 

for the Lebanese Territory (NPMPLT) as a strategic 

development plan for the territory of Lebanon 

through. The NPMPLT includes green and blue 

networks for the protection and management of 

ecological hot spots and corridors. 

Decree 8633 2012 Environmental Impact Assessment (EIA) 

Decree 8213 2012 Strategic Environmental Assessment (SEA) 

Decree 8471 2012 

Environmental Compliance for Establishments; 

regulating all activities 

from classified establishments that may cause 

harmful pollution and environmental 

degradation 
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Decree 7494 2/2/2012 Classifying Jabal Moussa as a Natural Site 

Decree 9953  2013 

 Ratification of cooperation and financial grant 

agreement from the International Environment 

Facility regarding management of coastal and 

marine ecology in Lebanon. 

Decree 9924  2013 
 Organization of Technical Troupe to monitor and 

control forests, hunting and fisheries 

Decree 1104 2014 

Cooperation and financial grant agreement with the 

EU for raising awareness about the basin of the 

Mediterranean Sea and sustainable development of 

local and deprived rural areas. 

Decree 851 2014 

Amending decree 9953 related to financial grants 

from the International Environment Facility 

regarding management of coastal and marine 

ecology in Lebanon. 

Decree 9953 2014 
General Prosecution specialized in Environmental 

Matters in Lebanon 

Decree 11949 23/05/2014. 
Classifying the Grotto of Al Kassarat - Antelias as 

a Natural Site. 
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Decree 11987 24/05/2014 

Insurance policy against third-party risks arising 

from hunting activities, presented by the Ministries 

of Environment and Economy & Trade. 

Decision 177/1 no date 
Issued by the Ministry of Agriculture prohibiting 

the picking and export of ferrula plant & roots. 

Decision 372 1926 
"Regulations relating to navigation, fishermen and 

fishing boats" 

Decision 2775 1929 "Monitoring of fishing practices in coastal waters". 

Decision 3178 1930 
Decision relating to the navigation of foreign 

fishing boats 

Decision 70/L.R and 

amendments 

1937 

"Fishing law" 

1947 

Decision 347 1972 Regulation of free diving fishing 

Decision 129/1 1991 
"Creation of the Institute of Oceanography and 

Fisheries in Batroun". 

Decision 125/1 1991 Ban on fishing of whales, seals and marine turtles 
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Decision 62/1 1993 Ban of sardines nets within specific conditions 

Decision 63/1 1993 Ban of fishing of sponge for 5 years 

Decision 229/1 1993 
Defining the conditions for the use of recently 

introduced “kirkari” nets within specific conditions 

Decision 32/n 1994 
تنظیم حركة ابحار زوارق الصید والترھة ضمن المیاه االقلیمیة 

 وخارجھا

Decision 226/1 1994 توزیع شباك ومعدات الصید على تعاونیات الصیادین 

Decision 254/1 1995 تنظیم ریاضة الصید غوصا تحت الماء 

Decision 15/1 1995 

Prevent any action or making any changes in the 

vicinity of Faqra Natural Bridge in the district of 

Kesrouan 

Decision 108/1 12/9/1995 

Issued by the Ministry of Agriculture prohibiting 

the import and introduction of all cedar seeds and 

plants. 

Decision 52/1 1996 
"Standards for limiting air, water and soil 

pollution". 

Decision 131/1 1996 
Organizing work at Oceanographic and Fishing 

Institute at Batroun in collaboration with CNRS 
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Decision 77/n 1996 
تنظیم حركة إبحار زوارق الصید والترھة، ضمن المیاه االقلیمیة 

 اللبنانیة

Decision 340/1 1/8/1996 
Issued by the Ministry of Agriculture regulating the 

harvesting of oregano and salvia. 

Decision 92/1 28/2/1996 

Issued by the Ministry of Agriculture which 

regulates the export of all medicinal and aromatic 

plants 

Decision 385/1 1997 
"Prohibition of fishing in river estuaries and along 

the Lebanese coast". 

Decision 200 1997 Costal Front Rocks of Wata Salim, Tabarja 

Decision 397/1 1997 

"Creation of a Fishing and Hunting Guidance 

Center at the Institute of Oceanography and 

Fisheries in Batroun- Northern Lebanon". 

Decision 398/1 1997 

"Creation of a Fishing and Fisheries Center at the 

Institute of Oceanography and Fisheries in Batroun- 

Northern Lebanon". 

Decision 151 1997 
Classifying Kadisha Valley / Bcharre as a Natural 

Site 
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Decision 34 1997 
Classifying Ibrahim River to sea outfall / Jbail as a 

Natural Site 

Decision 22 1998 
Classifying Al Jawz River to sea outfall / Batroun 

as a Natural Site 

Decision 29 1998 
Classifying Al Damour River to sea outfall / Shouf 

as a Natural Site 

Decision 97 1998 
Classifying Al Kalb River to sea outfall / Kesrouan 

as a Natural Site 

Decision 130 1998 
Classifying Beirut River to sea outfall / Beirut and 

Mount Lebanon 

Decision 131 1998 
Classifying Al Awali River to sea outfall / Saida as 

a Natural Site 

Decision 132 1998 

Forests between Ain El Hour- Daraya- Debiyé- 

Bérjin; Sheikh Osman Forest; Deir al Mokhalis 

surrounding; Ain w Zein Hospital surrounding; 

Dalboun forest; Al Mal valley; Kafra wells; Ainbal 

valley sites / Shouf 
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Decision 187 1998 
Classifying Al Makmel Mountain / North Lebanon 

as a Natural Site 

Decision 188 1998 
Classifying Arka River to sea outfall /Akkar as a 

Natural Site 

Decision 189 1998 
Classifying Al Assi River to sea outfall / Hermel as 

a Natural Site 

Decision 279  1998  Ban of catching sea turtles 

Decision 291/1  1998 
 "Restricting the use of كركاري   mesh to specific 

conditions". 

Decision 18/1  1998  إنشاء مراكز ارشاد للصید المائي والبري 

Decision 115/1  1998 

 "Organization of work at the Institute of 

Oceanography and Fisheries and defining the basis 

for cooperation with the National Center for 

Scientific Research". 

Decision 280/1 1998 
"Prohibition of the use of certain nets in fishing 

along the Lebanese coast". 

Decision 125/1 1999 
"Prohibiting fishing of whales, seals and marine 

turtles". 
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Decision 42/1 1999 "Organization of underwater fishing". 

Decision 43/1  1999 
 "Restricting the use of Sardine and "Ciaciulu" 

mesh to specific conditions". 

Decision 8/1 2001 

"Emission standards for air pollutants and 

wastewater discharges from classified 

establishments and wastewater treatment plants". 

Decision 19 2002 
Classifying Al Kammoua Area / Akkar as a Natural 

Site 

Decision 21 2002 
Classifying Al Qaraqeer Valley / Zgharta as a 

Natural Site 

Decision 22 2002 
Classifying Dalhoun Forest / Shouf as a Natural 

Site 

Decision 88/1 2003 
Ban of beach seines along Lebanese coast for 3 

years 

Decision 8 2004 Classifying Baatara Sinkhole / Tannourine 

Decision 15/1 2004 

"Legal size relating to fishing, transporting, buying 

and importing fish, shellfish and crustaceans in 

Lebanon". 
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Decision 54/1 2005 

Permission for Department of Fisheries and 

Wildlife to catch marine organisms to conduct 

research 

Decision 20/1 2009 Defining types of marine fishing gears 

Decision 364/1 2010 
Decision regulating fishing areas and authorized 

tools 

Decision 676/1 2011 
Ban on fishing, transport and consumption of some 

fish species (Puffer Fish) 

Decision 8/1 2012 
Regulation and defining of some types of marine 

fishing gears 

Decision 1154/1 2013 General conditions to protect cetaceans 

Decision 1160/1 2013 General conditions to catch sharks 

Decision 396/1 2014 Decision prohibiting hunting marine birds 

Decision 1163 2014 منع صید الطیور البحریة 
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APPENDIX K: 

Legislation related to Housing in Lebanon 

(Fawaz, Salame, Serhan, 2018) 

15 List of laws, regulations and legal documents. 

1. The Lebanese Constitution 

2. Real estate ownership law number 3339 

3. The Civil code (Code des obligations et des Contrats) 

4. The Housing law 58/62 of 17/9/1962, amended on 8/12/1965 

5. Decision rendered by the constitutional council published on 6/8/2014 

6. Law 539/1996 on the establishment of the Public Housing Corporation (PCH) 

7. Law 767/2006 (published on 11/11/2006) amending the law 539/1996. 

8. Law 160 dated 27/12/1999 on Leasing 

9. Law on municipalities in decree 118 issued on 30/6/1977 

10. Municipality taxes law 60 of 12/8/1988 

11. The law on freezing private ownership known as Wakef (وقف†) dated on 10/3/1947 

12. Executive decree 2986 issued on 17/3/1972 on the application of Decree 17199 issued on 

18/8/1964 of the project law of cooperation. 

13. Law 9/73 of 31/1/1973 on the establishing of the ministry of Housing 
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14. The law 283/1993 issued on 23/12/1993 amending the decree 14/77 on the establishment of 

the Housing Bank 

15. Central bank decision 6180/96 issued on 31/5/1996 addressed to the banks on the creation of 

housing savings accounts and housing loan 

16. Decree 14942/1970 published in the official gazette on the 18/7/1970 exempt buildings 

erected on lands of areas greater than 10.000 m2 

17. Decree 17199 issued on 18/8/1964 of the project law of cooperation in application. 

Rent Laws 

18. Decision LR 19/40 of 26/1/1940 

19. Decision LR 368/40 of 28/12/1940 

20. Legislative decree 134/41 of 31/12/1941 

21. Legislative Decree 288/42 of 11/12/1942 

22. Law issued on 29/2/1944 on the extension of rents and determination of their rates 

23. Law issued on 5/5/1945 on the extension of the rents law 

Annex 2: Feghali – The Housing Policies in Lebanon 26 

24. Law issued on 30/3/1948 on the extension of the rents law and additional provisions 

25. Law issued on 29/4/1949 on the extension of the rents law 

26. Law issued on 24/3/1951 on the extension of the rents law and additional provisions 

27. Law issued on 4/3/1952 on the Extension of the previous rent law 

28. Law issue on 9/10/1953 on the Extension of the previous rent law 

29. Rents Law of 1954 issued on 7/5/1954 

30. Rents law of 1956 issued on 21/6/1956 

31. Law issue on 9/8/1961 on the Extension of the previous rent law 
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32. Law on Rent of real estate for purposes of housing, trading, production, the exercise of 

liberal profession and other activities issued on 31/7/1962 

33. Law 29/67 issued on 9/5/1967 on the extension of the rents law and additional provisions 

34. Law 16/70 issued on 26/12/1970 on the Extension of the previous rent law 

35. Law 30/71 issued on 31/3/1971 on the Extension of the previous rent law 

36. Law 65/71 issued on 10/12/1971 on the Extension of the previous rent law 

37. Law 8/73 issued on 31/1/1973 on the Extension of the previous rent law 

38. Law 17/73 issued on 4/9/1973 on the Extension of the previous rent law 

39. Rent Law 10/74 issued on 25/3/1974 

40. Law 7/77 issued on 30/6/1977 amending some provisions of 10/74 

41. Rent Law 22/83 issued on 26/8/1983 

42. Law 13/86 on the Extension of the previous rent law of 25/2/1986 

43. Rent law 160/92 of 22/7/1992 

44. Law issued on 10/1/1994 on rents 

45. Minimal wage increase law on 18/1/1995 

46. Minimal wage increase law on 6/6/1996 

47. Law on the Extension of the built property rent law effect issued on 8/7/1996 

48. Law on the Extension of the built property rent law effect issued on 28/2/1997 

49. Law on the Extension of the built property rent law effect issued on 27/12/1999 

50. Law on the Extension of the built property rent law effect issued on 26/5/2000 

51. Law on the Extension of the built property rent law effect issued on 12/12/2002 

52. Law on the Extension of the built property rent law effect issued on 30/1/2004 

53. Law on the Extension of the built property rent law effect issued on 20/11/2004 
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54. Law on the Extension of the built property rent law effect issued on 15/5/2006 

55. Law 63/2008 on the built property rent law effect issued on 5/9/2008 

56. Minimal wage increase Law issued on 14/10/2008 

57. Law issued on 6/3/2010 on the built property rent law effect 

58. Law issued on 29/8/2011 on the built property rent law effect 

59. Minimal wage increase on 25/1/2012 

60. The rent law of 8/5/2014 

61. Amendment of the new rent law of 28/2/2017 

 

 


