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ABSTRACT

Because of economic and social development witnessed over the recent
years, new lifestyles have emerged in responseutoan growingand changing
needs. Consequently, waste amounts increabeddantly with different sorts of
waste materials. Thus, following scientific methods to develop waste management
(including collection, transport, storage, dumping of waste in a proper manner) has
become a pressing necessity. This study examines theabiptgssof waste
management, from an architectural perspective, and its role in raising the quality of
life indicators. The study discusses this topic at ixemes firstly, it presents a
theoretical background of the quality of life, its indicators aad fit is related to
architecture and wastmanagement Secondly, it examines how applications of
waste management can befuse architecture. Finally, the study focuses on using
those applications to develop smart, sustainable and environnaeokbetectural
design,as well as the hierarchy of waste management applications, starting from
designing interior spaces to planning large cities.

KEYWORDS: Waste, Quality of lifeDomains,Indicators Architecture, Building
construction.

1. INTRODUCTION

Overthe recent years, there has been an increasing interest about life quality,
its related issues and how they are tackled by world organizations. Studies in this
area focus on life quality because it covers various research interests, including
sociology, pychology, geography, economics, history, medicine, architecture,
transport, income, employment, society and environmental isSagguality of life
studies hae been considered as a response to many problems facing new towns all
over the world as wels in Egypt.
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1.1 The Problem

One aspect of any developed country is that it cares for meeting the basic
needs of its citizens. Thus, over the two recent decades, developed countries paid
special attention to economic growth by creating "quality of life sdis" like
financial markets' indicators. However, waste serves as a barrier to developing this
progress due to its direct and indirect impacts on all aspects of hyunadity of
life.

1.2 Objectives

This study aims toidentify quality of life indicabrs in addition to
identifying the types of waste and the thwks of waste management. It also
focuses on the possibility of applying thosetmoes to architecture and building
constructions in order to achietiee Zero Waste Architecture, Zero Waste dtie
and then a better quality of life. This can be made feasible by applying the
principles of waste management at the levels ioferior designstage space
constructional space, building designs, aitg planning as a whole.

1.3 Methodology

In order to ahieve theobjectives,this study followedwo approaches as a
methodological background. Firstly, it has adoptescriptiveanalytical approach
to analyze the quality of life indicators ataifind how they are relatet thewaste
managementind archiectual design Secondly, it used an analytical inductive
approach to study the possibility of applying waste managemerarchyto the
building construction, architectural spaceyban andregional planning.The
managementof waste from an architecturgberspectivebecomes a tool for
creativity and rising indicators in quality of life.

2. QUALITY OF LIFE

2.1 Definition

The term 'quality of life' can be defined as a concept that refers to the state of
satisfaction of life, prosperity, or happiness tlaat individual or a group of
individuals would have with regard to the life basic requirements. Generally
speaking, quality of life measures assume that there is a direct relation between the
ratio of economic growth and the state of satisfaction. Howeabere is no
unanimously agreed upon definition of the term 'quality of life’. The concept rather
covers qualitative and quantitative standards at individual level and the society as a
whole. Qualitative standards at individual level measure his/her deedin
satisfaction and happiness with life conditions. More broadly, qualitative standards
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at society level measure individuals' ability to participate actively into their society
and to what extent they are associated with it.

Quantitative standards fornaindividual focus on measuring his/her
educational qualifications, his/her skill. However, quantitative standards at society
level measure the quality of environmental and economic conditions.

Thus, when waste affects historical buildings such as hiescase of Saray
Hotel, a governmental building that dates back to the time of Ottoman state, located
in Al-Rashid St. in Baghdad, Ira&j[ Arabiya,2013, it has a negative impact which
extends to health, tourism, employment, economy, environment as wethers
security sectors. The same fact applies to the Garbage City, at the foot of the
Mokattam Mountains in EgyptRegine, 201} It also undermines our vital
resources, as it is the case of the Nile River, which is being polluted on a daly bas
due tothe dumping of garbage, dead animals and more in its water. No doubt, that
loosing grip on the Nile will lead to water scarcity, which could endanger the
country'sstability and its regional dominanc®gkkak, A, 2014 (Fig. 1).

o . R ~of < ; “14‘;’;' NS
A historical hiilding - Baghdad Garbage cityCairo Nile pollution, Egypt

Fig.1.Impact of waste on vital aspects of our life such as environment and economy,
which in the end affects the quality of life. Souro®: Arabiya, 2013, [Regine, 2014&
[Dakkak, A., 2014

2.2 Quality of Life Indicators

The quality of life has main four basiparametersnamely economic, social,
environmental, and architectural domains. These domains havsestitns and
objectives covering all other aspects of the quality of life. The elements listed under
these sutsections are called irghtors. An indicator serves to provide all details
about the quality of life with relevande specific domaingor which that indicator
is used as a measuring tool.

In this way, quality of life indicators can be viewed as a method to
evaluate/measure gheffectiveness of the society as a whole. However, when we
examine these indicators separately, they give us useful information of partial issues
in the society, thus we can have a global picture of the quality of life.

The quality of life can have diffent meanings in response to the relevant
parties in the society such as the dwellers of the city, businessmen, or even foreign
visitors. Some may interpret the quality of life in terms of an enhanced state of
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security, job opportunities clean and healthgnvironments, easy travelling, and
availability of services, good healthcare, modern schools, active government, or
social solidarity.

For this reason, there are many bodies to categorize and update quality of life
indicators on an annual basis. Examméshose bodies include batenot limited
to Jacksonville Community Council Inc (JCCI), Citizens Building Better
Communitiesissuu.com,201]3 Organization for Economic Cooperation and
Development (OECD) QECD,2013, Economist Intelligence
Unit[Economist2005, Numbeo (the world's largest databas&)nbeo,201}§ and
International Living Magazine.

2.3 Egypt's International Quality of Life Ranking

Egypt ranked the 8bposition out of 111 countries in the Quality of Life
Index for 2005. It also has 5.6 toaf 10 points according to The Economist (a
specialized newspaper in the economic affairs of world coupfnesghress.coin
According to the Mercer 2012 Quality of Living Survey, Cairo was i @&ce out
of 221 cities hr.com,2012 According to Numbko's Quality of Life Index by
Country for 2012, Egypt was in Alace out of 51 countries. In 2014, Egypt was
in the 68" out of 68 countriesrfumbeo, 201According to 2011 Report on the
Quality of Life Index which encompasses I&WntriesEgypt wasn the 8% place
[nationranking.wordpress.cqra01].

24 Quality of Life: Architecture and Waste

Although there are various indicators adopted by many organizations to
measure the quality of life, yet all those indicators focus primarily on economic,
social, environmental and urban factors. These factors atvedirect andndirect
impact onarchitectureandcould have a positive or a negative effect on the quality
of life. Likewise, waste could have either a direct or indiregiact onthe quality
of life. However, waste itself as an existing phenomenon could have an adverse
impact on the quality of life indicator. This study assumes that architedesejn
and trends can affect waste management so as to create a positive quality of life
indicator(Fig. 2).
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Fig. 2.The relationship between Quality of lifielictorsand both waste and architecture.
SourceAuthor, based orissuu.conp [OECD, 2014, [Economist 2003 & [ numbeo

2014.

3. WASTE

Wasteis a concrete term which refers to the unwanted materials that come
out as a result of peopmehousehold, agricultural, industrial and producing
activities. In other words, it means all unwantewvable material that is left out
there at any plageand if not managed properlycould threaten health and public
safety.
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3.1 Types of Waste

Waste has manglassifications;jit has two types based on the degree of its
hazardousness. For example, there is mild and hazardous waste. There is also liquid,
gas, anddid waste. However, it could be classified with reference to its source. So,
therecan bedomesticwaste, shopping waste, industrial waste, agricultural waste,
medical wasteandconstruction and deconstruction waste.

3.2 Waste ManagementPrinciples

Wase management methodgary from Reduction, Reuse, Recycling,
Recovery, and the use of Landfill.

A good example of wast&keduction is the strategy adopted by San
Francisco as they have recently distributed fancy new clothing donation bins in
order to diverttextile waste from landfills. According to FaSbexist 39 million
pounds of textiles end up in landfills. It is tricky to recycle clothes. A company
uses 400 different criteria to sort through the waste alémethe new textile bins,

Frog threwouthe ol d dumpster, the -li le@pkinp. WE
bin is equipped with interior sensors that signal trucks when it is time for a pickup
[Lee, K., 2014

Another example that highlights the effectiveness of w&saseis the
0 Sh wo p pmpaignd laurclzed by the UK retailer Marks & Spencer (a
portmanteau of 0shoppingd and eb3Jheapping
campaign calls attention to clothing waste in a way that temporarily has transformed
an urban setting in London. Covering thetsade of a fourstories building, the
garments were taken to Oxfam where they could be resold or rec@tigghanie,
2017. Wastereuse also is similar to rainwater saving strategyen rainbarrels
become a great way to save water and money. Colleahdgreusing rainwater
from gutters and downspouts for gardens minimizes the amount of water flowing
into storm drainsqocalwatersmart.com

Waste Recycling is also a wide spread practice in many countries. For
instancethe dinese have been able to d®p a very intelligent recycling machine
in the Beijing Subway, China, 2012. The machine can convert the waste bottles
into corresponding money to recharge users' Public Transport One Cards. Bottles
are crushed to a third of its original si2érfhua, 2A.2 (Fig. 3).
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Textile Donation bins‘S/?i 'Shwoppi n g\ﬁé Collctingand Féusinglntelligét recycling rTllach_ine, converti
Francisco UK, Marks& Spencer rainwater waste intccorrespondingnoney
Fig. 3. Using waste management to create economic, social and environmental solutions
for improving quality of life. Source:llee, K., 2014, [Stephanie, 2012

[socalwatersmart.con& [ Xinhua, 2012

WasteRecovery is another great solution of waste managemenexample
of waste recovery is the process of Endmgyn-Waste (EFW) which generates
energy in the form of electricity/heat from the incineration of waste. It is considered
an optimal solution for adgs that have no available space for waste dumps and
where transport cost is very expensive. It also saves energy natural resources.

Another way of waste management is 'Landfill', which refers to the process
used for the disposal of waste materials byidbuand is the oldest form of waste
treatment. In this process, a big hole is dug deep into the ground, treated and
insulated from underground water then waste is dumped down and covered with
sand. Landfill sites can be used later for farming or to beiapareas for the
incineration of waste (Fig.4).

As much as possible the amount or toxicity of
educe |the waste stream and also the impact on the e
Red h d also the i h
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Reuse possible before entering the solid _
< Recycle Recycle as much material as possible _
Less O Recover |Recover as much material and/or energy from the solid waste

stream as possible through thmpkcation of technology

favorabl 4 "
- Landfill [provide safe and effective residual management, once the sol
waste stream has been reduced through the application of

More
favorabl

Fig.4. Hierarchy of waste managemepnnciples Source: Authar

4. WASTE MANAGEMENT PRINCIPLES AND ARCHITECTURE

In this part, the study looks at waste management from ectimal
perspective. It examines available alternatives based on waste to be considered
during the designing process of treraisenvironmental, technological, or digital
ones. It also attempts to investigate the construction methods and building materials
based on waste management solutienify particular attention to interior space,
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building, urban space anglanning of the whole city.Study an effect of these
applications on main indicators of quality of life

4.1 Interior Space
Contemporary exampletke, smart designing systems can be usad
solutions for waste managemead in the mobile Illly Push Button House in the
United States and Italy made in 2007. The house was designed within the frame of a
shipping container, recycled to be a permanenus@o Information and
Communication Technology (ICT) was used along with steel cable networks to
enable remote control of the house. The house door and windows can open within
90 seconds andts facilities such as electricity, water and sewerage were rgmote
controlled. Steel wire connections were fixed within the body of the container in a
very controlled wayYCUQ, 201Q (Fig.5).
, e

Fig.5. Recycling a shipping container by using smart systems. SoMc&J(), 201Q.

Waste canbe reduced in the interior space through the applications of
nanotechnology. Thus, we can get building materials to purify outside air, materials
with photocatalytic seltleaning properties, and insulating paints with resistance
against heat. moisture agdlts. [eydecker, S.2009 (Fig. 6).

I . . Sm* N %) 11 Air -purifying 9 Anti-fingerprints
: ‘ Anti-bacterial 10 Ai ifyi
nonstick
Easytoclean 12
,nonstick
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ceramic covering

Anti-fingerprints electrachromic

Fig.6. Holistic Application of Nansurfaces in Interiors. Source: AutHmased on
[Leydecker, §.2009, [3dimex.conj.

-Waste management principles and architecturein first case, principle of

recycle with smart architaate. Completely creative solution for save space but it is
not economic to all. Another case used principle of reduce with Nano architecture.
It usescreative material to reduce waste and pollutibalsois anuneconomic
solutionin theshortterm.

- Impact onmain indicators of quality of life: It haspositiveindex in

Environmental domain, indirect effect with social and urban domains; finally, it will
get apositiveindex in economic domaion the longrun.
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4.2 Building Design

Sometimes the designinglea can be simply based on recycling waste
materials asn "The Seeds of Life Skyscraper" designed by Osama Mohamed
Elghannam and others in Egypt. Mekano Studio has recently received an honorable
mention in the eVolo 2011 skyscraper competition. The ldwnd this proposal is
t o recycl e t he cityods wast e a ngtaleu s e It
development that could eventually become a city in itSelékano” is composed of
an exoskeleton where different types of living and working units caailoligged
in. Hundreds of terraces are used for agriculture and rainwater collection, while
specific sites are used to bury organic waste and produce biogas, electricity, and
fertilizers. Prefabricated modular homes will serve as conduits for biogas,rwate
and electricity. Mor e esvtearl ,k stoh eeyh awi lcla ns ehr:
power as energyjello, C., 2017 (Fig. 7).

Flg 7 "Mekan' Recyclerc i t\/\bas?lesn Calro SourceA[eIIo C 201]]

Another example isde-l nnE City Farm atcity\hasw Yor k,
been designed by Hong Koiigised OVA in 2014. It is a modular structure where
containers are designed and used as farming modules and act as an ecosystem where
each unit plays a role in producing food, hatugy energy, recycling waste and
water. The idea of this ecosystem is to bring farming dtmmm and grow fresh
produce near their urban consumers. Containers can be owned or rented by major
brands or even serve as private local gardens. They can eals® exducational
purposes for the neighboring schools. Containers can be taken out, piugged
replaced to switch usage from farming to hatebms service apartments and
offices www.ovastudio.coh(Fig. 8).
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for advertising. Sourcewjww.ovastudio.corh

- Waste management principles and architecturethe two casesusal almostall
principles of waste managemensustainable architectyrend creative structure
methods.

- Impact on main indicators of quality of life: two cases designed to be zero
waste architecture, sthey havepositive effectin maindomairs of quality of life.

4.3 Urban Space

Urban design too has a vital role irpreading awareness of waste
management. For example, in Madrid a new hotel called Trash Beach Hotel was
opened recently. The hotel was designed by German architectJdagesn Schult.
The building was built entirely of waste from landfills and beachesuroie, a
project of Save the Beach, hosted by Mex
the hotel took 12 tons of waste, with 5 rooms in the hotel. As a result of competition
for the project page on the social network Facebook, the committee hasdsalecte
few winners, after spending the night in a garbage room they shared their
impressions. According to the authors of the project, the Trash Beach Hotel is a
model of the world where people come just for a while, and do not care about what
will come afterthem fimetorilex.wordpress.comIn Paris, at the space of the
Centquatre at t he Hal | e déoAubervilliers
Installation has been made of 65,000 used CDs to count for another great example
for the creative ideas used in threa of waste managemendgstufflab.corh

Urban design also takes into account the optimal use of area. For instance,
Zhuzhou city, in China, has built a complex on top of a shopping mall. For that,
they have built four villas with garden$hey made a gml useof realestate
managemeny usedo house the mall'’s60 employeefEffron, H.,2013 (Fig. 9).
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Trash Beach HoteMaid » Wast Lascape, Paris ‘ uiIt o top of a majIChinese
Fig. 9. Urban design has a vital role in spreading awareness of waste mana@ouerd:
[timetorilex.wordpress.com[oddstufflab.con & [ Effron, H., 2012

Parkingis one of the thorny problems arising from architectural designs as it
causes pollution, waste space, time and money. Perhaps Robotic Parking Systems is
thesolution. They do not only ensure to use 50% less &apd for the same amount
of parking, but also these offer more security, less emissions and greater
convenience for users, particularly with highbeed efficiency and fast retrieval
times. Developers gain more revenue generating space. Or, the spaceasabed
used for green space and open areas to help meet LEED standards
[roboticparking.coh The Pparking isgreen by algis berziunas from Lithuana,

2009. Green P (Parking) easily fills still unused urban spaces like spaces under over
roads and newasign bridges. The system also includes a lighting systesolay
batteriesinstalled on green P roof during the dalegignboom.coim San Diego
Multi-tiered parking structure is another helpful examporales, D, 2014.
Project O6Eco Toky,lJapanPveherdk therbikedis well atcepted as a
means of transport. The highlight was the underground parking for over 9000 bikes,
by a special elevatom less than 30 second§IKEN, 2008. Indian designer
Abhinav Dapke sketched a thinner bike pagkeystem called Tree Parking Bicycle
Parking Stand. His bike rack system also secures bikes using a fingeepsot.

Bike Hanger is a vertical bike parking system designed by Manifesto
Architecture P.C., temporarily installed in Seoul and London. Idsh@0 to 36
bikes. The system is attached to the side of a building so rast toterfere with
pedestrian traffic. The construction of the system costs $100,000 but the
maintenance only costs $15 a year. The frame of the system is built out of recycled
carbon and recycled stainless steel. The system has a canopy made from recyclable
bottles Bnellings, M..2013 (Fig. 10).
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Conventional
Parking Garage

BB 5 N e Capacity: 800 Cars
EcoCycle Parking,up Multi —tleredparkm - Green P (Parking)ithuaia, Robotic Parking Systems
& down structure, San Diego 2009
Fig. 10. Parking solutiongsa tool to raise quality of lifeSource{roboticparking.corf
[designbom.con], [Morales, D., 2014 [GIKEN, 2008 & [ Snellings, M..2013.

-Waste management principles and architecture:Examples varied in their
application of the principles of waste management. Also they varied in design
trends ether they used environmemtasustainability, technical and smart
architectureor theyused innovativéuilding materials and methods.

- Impact on main indicators of quality of life: they have a varietpf Positive
effect in main domains of quality of life.

4.4 City Waste Managemat

There are many infrastructure solutions to be utilized in urban cities. Litter
Bin System is only one of those solutions. The sys&iminates all the problems
associated with regular refuse bins in public places such as, overfilled up bins,
rodents pests and foul odor. It reduceggnificantly the overall operational
expenses of a municipality. Besides that, it also enables enrichment of the
environmental aspect of a city. Bins are automatically cleared up by the automated
waste collection systenThe bin has an indicator sensor that determines when
capacity is reached for automated suctioned clearance. @ The waste is sucked
through an underground pipe to a central waste handling facility

STREAM system is able to help in the transformation of &vé&stvaluable
resources, by capturing wet food waste from the source of generation in kitchens
and collectingit in containers or deliveringt directly to food waste treatment
plants. It becomes not only environmentally supportive but also highly
operatimally and economically sensible for high volume food waste generation
industries, such as hotels. STREAM is the next generation green utility
infrastructure that is essential for a more populous world requiring sustainable
infrastructure solutionsStream 201Q (Fig.11].
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