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ABSTRACT

High-risebuildings have been a point of interest and fascinaver since they started
being constructed in ancient timégout 282buildingswith 200mor higherheight
werebuilt between 1930 and 2001 at areeage of four projects a year in the world.
This figure has since increased drastically as 679 buildings were constructed between
2002 and 2015 at an average of 52 projects a pésw, this difference in the average
number ofcompletedhigh-rise buildingsyeaty is mirrored in Erbilcity, which has
emerged as a ceafor new highrise buildings for both administrative and residential

use as have the region as a whole and Iraq in general.

The priceof land, international symbols and global icons, sustainable development
and climate change, population, and industrialization and urbanization are the clearest
reasons to encourage higbale buildingThe development of technology can also be
evaluated as a significant factor in this developm@&his research aims to develop
measurement scales of aspects of economic, -sattimral and environmentally
sustainable practice ithe high-rise buildings of Erbil city, according to the local
condition and priorities otheselected contextyith the objective oproviding a better

quality of life inside the higitise buildings

To achieve this goal, more than one approach is employegr and key methods

used were literary analysis atite evaluation of textbooks to detect the significance
scan, recognition and classification methodoltiggtis proposed for developments
related tothe HighRise Buildings (HRBs)discussion by means of sestructured

interviews with experts in the relevant field to localize the mogersonal



observation and questionnaireso understand the existing scenario in the higha
buildings This approach led to a primary databasthwai confidential bibliography

with approximately 370 entries during this PhD proje€he results of the
measurement scale built could be used to assess and quantify the sustainability of the
high-rise buildings in the city of Erbil, to define the probkewf highrise buildings

and to recommend potential solutions with an emphasis on sustainability.

As a result, thi$?hD thesigproposes &Measuremenbcale forSustainableHigh-Rise
Buildings (MSSHRB), specifically designed for new and existing buildindsrbil

city, with nine environmental, fourteen so@oltural and four economic indicators for
aspects with innovation issues. Five case studies are analyzed. According to the
selected projects, none of them could be awarded a certifi¢eeesults bthis study

are importanfor the metrics to enhance energy efficiency, safety and to reduce the
cost for consumers in higtise buildings by having some professional expertise on

sustainability initiatives

Keywords: High-rise buildings sustainability rating system indicators

environmental protectigrrost efficiency design for human adagiion; Erbil city.
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Y¢éksek binalar, es ki zamanl arda inka edi
hayranl ék uyandéfméatgel | Bgpyadaséada yel

il e yaklakék 282 200 m2 bina inka edil mi|

yél da ortalama 52 proje ile 679 MAyméaca,nka
hem i dari hem de konut ama-1|1& yeni y¢ksel
-ékan Erbil kenti nde, bir b¢teéen ohaar ak b€
ortalama y¢ksek bina sayéeéséendaki bu far k|
Arazinin fiyaté, wuluslararasé semboll er
ikl im dejixkikIlijJi, negfus, ve sanayi |l ek me
et meni nnedeml-e&rki di r . Teknolojinin geli«xi
ol arak dejeBul andkteéerebi | Erbil kKehrinin - ¢
sosyek ¢ | t ¢r el vV e -evresel a-édan se¢rder ¢l
°]l -ekl erinliaméenr-yé¢real bdafirumuna ve ©°ncel
ama-| amaktader .

Bu amaca wulakxmak i-in birden fazla yakl
geli kmeler i-in °nerilen °nemi tar ama, t
etmekicink ul | anél an temel ve anahtar y°ntemle
dejerlendirilmesidir ve model.] yerell ext

yapélandéereéel mék g°r¢kmeler yoluyla tarteé
mevcut senaryou  anl amak i -in anketl er. Bu yaklI e

yakl akék 370 kayeét i-eren gizli bir bibl:i



Ol ukturul an Ol - ¢m °l -ejinin sonu-1ar e,
s¢rder ¢l ebjerrengi nmekd ve °1 - me k, y ¢ ks

tanéemlamak ve s¢grdegreglebilirli k vurgusu i

Sonug olarak, bu tez, Ozellikle Erbil kentindeki yeni ve mevcut binalar igin
tasarl anmeék, skatd}lpe¢glbe miall iar f MESEHIRB) o=

icin dokuz ¢evresel, on dort soskdlturel ve dort ekonomik gosterge iceren bir 6lgim

ol - eJ i °ner mektedir. Bek °rnek olay inc
sertifika verilemedi. B u -al ekmamen °ssemd4Idir; bakka
s¢rdegreéelebilirli k girikimlerd konusunda |
enerji verimlilijini, géevenl i Jini arterses

maliyetleri azaltacak dlguimler igcin 6nemlidirler.

Anahtar Kelimeler: yiksek binalar; Surduarulebilirlik; oylama sistemi (rating
system) ; g°stergel er; -evresel kor uma;

tasarém;. Erbil Kehr.i
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Chapter 1

INTRODUCTION

1.1Introductory backgrounds

Through the history of building constructions, it can be clearly noted that there are
some words as tallest and highest were used for describing the buildings around the
world. Pyramids in Egypt are those types of construction that hold such kind of words
as the tallest one among them that their construction date related to more than two
thousand years befofghristmasand can be measured as an obvious example in the
history of architecture (Bunson, 2002). Nowadays, there are some words such as high
rise aml tall buildings; towers and skyscrapers participate in describing and

announcing these megastructures.

Words like slscrapers, highrise, and tall buildings have become increasingly
common nowadays, especially among contemporary engineers and ardhitectss

of theirhistoricalusage, little serves to differentiate between each of the three words.

For example, the term fiskyscrapero has b
19th century, although its meaning has changed somewhat overtivas:used as an

adjective for tall buildings in 1884 and eventually began to be used as a noun by 1889.

By the following year (1890), t hsorey,er m we
of fice building typeso. Wi es, fit continued to bec | u s i

used in different contexts and in 1933, one of the various meanings attributed to it by



the oxford dictionary i nactoudidggadYedng (4906) ma n ¢

andin World War 16 s k y s cigechas @ meaningdft a U il | fdrithe trsh time.

A high-rise building is one characterized by a small roof area, footprint, and a very

high fagade. One difference between such buildings and otheat@vmediurrise

buildings is that their height necessitates the useeamfigpengineering systems. Scott
(1998) offers a wusef ulriseisadnyseuctorawhere the d e f |

heightc an have a significant i mpact on evact

Generally peaking, various acceptable definitions of higge and tall buildings
abound with governments choosing to defi
Leicester City Councilfor example, defines tall buildings as any structure with a
minimum height of 20m/66ft, and/or a building with a height significantly more
elevated thanhe aveage height of other buildings in the surrounding area, and/or a
buil ding that significantly i mpacts the
Al ternati vely, finédanl Germéanudagdlationsag buddings wigh ad e
minimum heght of 22m/72ft capable of serving as a permanent residence for
individuals (Ross, 2004). This height was determined based on the height of
firefighterso | adders. Cork City in 1lre
minimum of ten floors (Cork CityCouncil, 2004), while the ASHRAE (American

Society of Heating, Refrigerating, and Aonditioning Engineers) Technical
Committee for Tall Buildings defines them as buildings above 91m/300ft in height

(Ellis andTorcellini, 200B) . AAccor di mepstohline buildird) dayabase, & i g
highr i se buil dingds architectur al hei ght i
height is unknown, a building at least 12 floors or fewer than 40 floors is considered

tobeahighr i s e o0 ( ERO.Correspanding 2ttiereare many otherefinitions



about highrise buildings such as AA mult

Pickett 2 orifetiildingisA bulldingwith a minimal architectural height

of 25 meterso (B8l int, 2013) (figure

HIGH-RISE
MH.25M

TALL
MH.50M

7+ “SUPERTALL >,
’l,/', - 7~ 300-500M
IMEGATALY . ~ - =\~~~ =~
MH.600M |  SKYSCRAPER
) IMH.150M |

Figure 1: High-rise conditions suggested in the graph&msirce: (Balint, 2013
editing by author).

There is no debate that, day by day ratio of tigh buildings increase and despite
this potential, the majority of tall buildings completed today continue to be designed
with too little consideration of different strategies as sustainability. It is projected that
by 2030, 5 billion people will live iurban areas throughout the wo(kloop, and
Leeuwen, 201)f Whereas 30 percent of the world population lived in urban areas in
1950, the proportion of urban dwellers climbed to 47 percent in 2000 and is projected
to rise to 60 percent by 2030. Energy shaoe, global warming, urban sprawl, air
pollution, overflowing landfills, water shortage, disease, and global conflict will be the
legacy of the twentjirst century unless we move quickly towards the notion and

implementation of sustainability (Ali and Astrong, 2008).

In general, people live inside buildings more than outside for various activities, such
as working, spending leisure time and relaxing, this case tells that the environment

inside buildings is vital and Ba huge impact on hum&ehaviorand lives (Yiu, 2005;



Burnett, 2005). It is clear th#étte surrounding of humans is one of the factors should

be organized and assessed if the controll
to Burnett (2005), the quality of individual production anérmll income in economic

situations depends on the quality of workplaces, especially in officeisigbuildings

and property of residential units as healthy and comfortable effects on the value of

residentsod |ife.

The aesign highrise building is notjust about design the function and rising the tall.

As known that global warming is a significant topic for the physic and environmental
researcher. Architectures are among those researchers that worry about this issue. They
have a numbeof specific stréegies to go with it and other purposes. For example,
passivhaus is one of them that is a standard which is used for reducing heat and cool
requirement of buildings. It can be applied to hot, cool and moderate climates in many
places in the worldfRL1). Sustainability can be measured as one type of technology

in high-rise buildings that has vast negotiations between scholars nowadays. In another
word, sustainable buildings should offer a healthy environment for living inside the
building with providing andmprovingthe social conditios and economic situatien

in anecological and welbrganized manner (Ortet d., 2009). As clear, sustainability

can specify those purposes on different sides.

Despite havinga clear place of the word of sustainability in books and works of
literature, there are many parts of it still absent and need to be studied (Burnett, 2005).
Sustainability in different kinds of literature and sources are described in different
ways, but tle initial concepts and meanings are the same that considers about provident
comfortable life in environmentally perspective, friendly to nature and not costly and

providing the balance between all of the pillars, which environment, society, and



economy arevery necessary requirements (Jiel al, 2013; Newman, 2001,
Brundtland, 1987; Sassi, 2006) (figu®: These definitions of sustainability cover
numerous aspects and they, sometimes, are not easy to create a construction that
contains all of them in @nway. In other words, there are many rules to go with some
types of buildings but do not work a suitable manner in another one. Also, it may

not be working for the same building type in differentsdad locations. Another

matter of sustainabilitysiimportant in the ability to apply all of thetmthe highrise
buildings in the city and how they will be improvex this agenda.

Community
livability

ENVIRONMENT SOCIETY

Environmental
preservation &
regeneration

Social equity
& well being

Comprehensive
sustainability

Socigl & economic
equity

Sustanable
development

Economic development
& vitality
Transportation systems

ECONOMY

Figure2: Comprehensive sustainability as production of overlapping all three
principles of sustainability: Environment, society, and economy. Source: (Newman,
2001).

The figure shows that besides those three main pillars of sustainability that they are
the environment, society and economy there are other four overlapping betemen th
Which they are social and economic equity as an overlapping of secetpmic,
community livability as an overlapping result area between society and environment
aspects and the third one is sustainable economic development as an overlapping zone
of environment and economy. Accordingigmprehensive sustainability will be a

product when a balance among al leedf t he



It is necessary to provide all of them while designing and constructing tall buildings
for providing sustainability. In other wosdnissing any one of them, the part of the
pillar sustainability as an overall meaning will be lost. Each of them has a significant
effect on a specific manner and could be on different pgal scales in various

ways. To illustrate in many cases, highse buildings were constructed as a solution

for providing the residential unit with low cost (Holmetsal, 2008) and at the same

time, it should provide and encourage social aspects also because social cohesion is

very important for participation in creating the city more sustainable (ljeh, 2015).

1.2 Why high-rise buildings in Erbil city and the reason for their

boom

High rise buildings have been a point of interest and fascinations ever since they
started being comsicted in ancient times. About 282 200 m+ buildings were
constructed between 1930 and 2001 at an average of four projectsratieawrorld

This figure has since increased drastically as 679 buildings were constructed between
2002 and 2015 at an aveeagf 52 projects a year (Aodmany, 2018). The difference

in the average number of higise buildings completed overtime was also mirrored in
Erbil City, which has emerged as a center for new -higg buildings for both
administrative and residentialais as have the Kurdistan region as a whole and Iraq

in general. The spread of higise buildings was intended to meet the demand for

hotels and other touristic purposes.

While the more specific reasons for constructing figa buildings differ, the
following factors apply more directly to the construction of buildings with over 12

floors in Erbil City:



Limited available land, which tende be expensive in certain areas, such as
those close to university campuses, the céger, and theairport. The use of

tall buildings in such places helps mitigate both issues of availability and cost.
As a product of need: The mass migration of people from rural to urban areas,
coupled with rapid population growth and other social trends, such asetdes

live closeto family even after marriage have necessitated the use cfibggh
buildings as they help manage the hagnsity development prevalent in urban
ceners.

Individuals and designers alike are also in a race to find a place for th&eserv

in the highly competitive marketplace by designing specific buildings for
particular clients.

Power, status, and prestige also play a role in the proliferation ofrisigh
buildings, as certain clients require such buildings for use as cooperate
healquarters and the aesthetics, as opposed to reasons associated with efficient
development.

Because no strategies, plans, and designs are capable of perfectly limiting the
potential height of a building, this allows for buildings to be easily constructed
based on the desires of the engineer and/or client.

Using highrise building as an attractive construction in a big project. To
illustrate, before starting any part of the project, they try to raise the tower for
bringing the onlooker attentiveness to thgioject then they try to construct
other sectors in the project.

They try to come in different ways as in form, facade appearance, position and
even the towers name and they serve different purposes, they try tozeptimi

their buildings mayenhance the global image of the city.



1.3 Researchproblem

Erbil City is one of the oldest cities in the world where life goearmmfthe capital of

l ragds autonomous Kur di st an-largest gity after an d
Baghdad Basra, and MosuWinner of the 2014 Arab Tourism Capital award, Erbil

has experienced significanévélopment ad expansion in the past few decades and is
relatively more compact than other simifazed cities in North America and Europe.

Its unusually compact form is erof its distingushing features (Akranet al, 2016).

In regards to its development, one instrumental design policy requirement is that the
projects are contextually situated in line with the various functional, social, visual and

environmental factors.

The development of highse buildings since has seen little progress since the 1960s
when it had remained environmalty conscious and energgfficient. Even as efforts

to bring about thenuchrequiredprogress on the field were reinvigorated pb873

oil crisis, very few architects have shown interest in reducing their energy

consumption, even as energy efficiency is a paramount concern in the field.

Focusing on megatructures in this development, as it has beemtionedabove,
design tall and highise buildings are not just design and solve the function inside the
building and putting one over the other. Otherwise, there are many othethsitles
have to be carried the architect about it. And as known that-stegdure as tall
buildings bring impats around of them at strategic and local levels. In another word,
the huge people load of a high building, particularly at peak times, may overload the
cities infrastructurats public transport, rogénd utilities. Also, development of high

rise building has not progressed properly and efforts to reinvigorate progress resumed



following the energy crisis, the majority of architects have little interest in minimizing
energy consumption even as energy efficiency remains an important issue. In many
countriesand universities especially thenorth of Iraq, there are many problems can

be seen clearly. Bellows are obvious problems in Erbil-higgbuildings:

There are no strong design guidelines, strategies or principles for constructing high
rise buildings in the city of Erbil from ministry and municipality such as survive in
comfortable living environments answering human, social, culture and climate need.
Unfortunately,planners and architects do not recogrozecareaboutthe potential
benefitsthat could be realized and research into how various design strategies impact
high-rise buildings has been minimaBecause of the absent regulations and-non
welling recognize the potential benefits it damseen that megstructures lack an
overall stat egy f or bettering the I ives of t h
economy. This implies a lack of direct concern with sustainability issues and
environmentafriendliness. There is no debated that, this case products many other
problems and diftiulty to themselvesnd their surrounding in the city such as dark
caverns, overheating in summer, ladkrales regulation vision angle, very high of
energy consumption levethe balance between green area and mass area, too

expensive, environmental potion.

Also, thereareno measurement tools for evaluating and exangithe scenario of the
building and also those buildings are under constructoorcontrol or at least

measuring the quality of the huge numbers of towers in Erbil city.

The sudden expansion of Erbil s constru

housing and building developments, has been a primary driver of economic growth.



However, this expansion has also been accompanied by a host of other economic,
social, and evironmental problems, which threaten the ldagn sustainability of the

city. These problems increase the necessity not just for social and political solutions,
but economic ones as well, and the adoption of sustainability criteria by the

construction seor is one method of achieving this.

These above cases are ramteptable either in academic study or practice especially
if focused on the very primary necessity of tall buildings. So, the scholars in the field
of architecture, engineer and eneggvinghave not adequately addressed the role of
sustainablemeasurement toolto get the efficient building economic energy and
material used, responsible to the environment and ®uodiore that related to a lack

of knowledge and study in Kurdistan region abilne most building design strategies.

1.4 Detectionsfrom preliminary research study: need for further

study

There has been a rapid proliferation of hrgde building construction for both
residential and nenesidential purposes, such as hotels, msiland offices. These
buildings are subjected to external environmental elements, such as wind and sunlight,
in all directions, thus causing them to suffer from a great degree of energy loss and
increases the amount of energy required to maintain tiiemal comfort. This is even

more costly in Erbil due to the price of new technologies in the area and its specific

society

In line with its general aim of providing a fresh perspective on the currentissues related
to sustainablemeasurement toplthis study does not aim to rely exclusively on

previous research, although it will try to build on the insight gleaned from a review of

1C



the existing literature on related topics. The following highlights the conclusions
reached from a preliminary study into tlesues of sustainability and the needs of
humanity in Erbilds construction sector:

1 It appears that no strong study deals exclusively with the role of sustainability in
Erbil, neither was any compelling and demonstrable evidence of research into
resource @ailability for the purpose of integrating the principles of sustainability
at the earlier stages of the design process readily available.

1 Itwas also found that there has been no very clear study that explored the proper
use of natural resources and mniais in relation to the future of building
construction in Erbil.

1 Itwas indicated that the required knowledge of building forms and shapes in line
with their orientation, scale, and location to reduce the amount of energy they
consumed and ensure thaeth wer e O6éhealthyd for occ
designers in Erbil as a result.

1 An overview of the preliminary study shows that certain variables for assessing
the sustainability tools used in developed countries are not directly applicable to
similar catgories in developing countries. This is due to differences in their
economic, sockezultural, and environmental needs. Furthermore, even countries
with similar economic performance levels can vary considerably in terms of their
environmental, social, anden economic sustainability.

1 In terms of evaluation and monitoring mechanisms, it was found that the
majority of building professionals and architects still displayed an almost
exclusive focus on financial and environmental factors in their project priorities,

with little regard for heir social aspects.
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It is evident that scholars dealing with issues of sustainability in the field of
architecture are yet to sufficiently addressithe a s ur e me nt strategielss and
required by higkrise buildings and the role of theseasuremenbols for realzing

efficient megastructures in the city. The preliminary study reveals a wide knowledge

gap in the |iterature, which answering t
some extent.

1.5 Researchaim and objectives and research gustions

Thisresearch aims to develtipe measuremertbolsfor all of the sustainable aspects
of socially, economicandenvironmentallysustainable practice in higise buildings

of Erbil city for providinga better quality of life insidéuildings Whilst the research
focuses orkrbil city, the researclts expected to also contribute to other cities, which
face similar problems ag&rbil in terms of their demography amdimographic

constraints.

This research alsmiesto uncover the problems associated with kigh buildings in
Erbil city and suggests potential solutions with a focus on sustainability. Additionally,
it has also aimed at uncovering ways to enhance comfort, adapting the buildings to

societal and healttequirements, and reduce their overall energy consumption.

The study alshasobjectivego assist planners and architects in attaining higher levels

of sustainability in highise  bui | di ngs by <cl arifying whati
to be avoided. @ this end, it proposes a chelgit of issues and areas that impact high

rise building sustainability most directly, which serves to highlight critical and

unexamined issues, as well as pointaupractices and pitfalls. Using the pillars of

12



environmermal, economicand social sustainability, it utilizes sustainability as a

framework for consolidating the pitfalls of higtse building development.

On a final note, this study also attempts investigations of which design principles are
best applied to Erbil highse buildings ad why these are to be preferred over others,
depending on the specific decision factors. Additionally, it explored whether or not
building users are satisfied with the strategies used in their buildings and subsequently
provides some general frameworkslajuidelines that are useful for improving any
shortcomings in future projectSo, the main objective can be summarised as below:
Objective 1: propasg the principles of sustainability for higise buildings

Objective 2: helmg stockholder to constrtiche highrise building ina sustainable

way.

Objective 3:developing asustainablaneasurement scale for higise buildingand

concentrated by the selected context

This study aims to answer both general and spesifiquestions. Thenotivating
factor behind tls is a desire to understand how sustainable strategies help influence
and promote the construction of efficiency higge buildings in Erbil city. The study
hopes to achieve this by answering the questions outlined below:

1. What are the parameters @fonomic,social andenvironmentallysustainable
high-rise buildings globally, and dw can apply highise buildings in a
sustainable way and are they work with thinking of all pillars?

2. What would be the nature and form of a swament tool, relevant to
developing countries, particularly the higke building condition?

3. What, according to participants, are the main criteria for achieving all principles

of sustainability for highrise buildingsaccording tahesite study?

13



4. How can the highiise buildingsbe evaluate according to sustainability and local

conditiors?

Accordingly, to support the main research questions the setuguastions are:
a) Can the higkrise buildings ever be sustainable and how?
b) What ardhe current conditions and problems of kigde buildings in Erbil city?
1.6 Methodology of the research
The economic, environmental, and socgaistainability rating systesnfor highrise
buildings are very broad and a "esige-all fits" cannot be applied properiBesidesthe
approach chosen must be adapted to the specific research objectives so that these aims can
be accomplished and the study findings accurate (Fellows &015). Current work is

therefore formulated as a qualitative and quantitative approach.

So,to accomplish thaim, thereis more than one methothajor methods used were
literature reviewand textbook evaluationo find out the importancepersonal
observation questionersand discussion witlnexpert in the related field visemt

structurednterviews {igure: 3).
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Different research methods ‘

Approaching =~
* Reviewing literature, reports, and
statistical data from various study, policy ' To design proper
documents and different organizations to parameters for
. s document all three aspects of | sustainable
i L.tterature review .} > sustainability for high-rise buildings [» measurement
" From writtenand :  * Identifying different parameters of [ tools for high-rise
¢ recorded data sustainable  high-risc  buildings and | buildings.
measurement tools that exist globally |
and the acceptable application on Erbil | | The main criteria
high-rise buildings. for achieving all

SRR OO T R TR Y  principles of
* Gather very detailed information | sustainability for

N Interviews o ---» cxplain, better understand, and explor high-rise buildings
E research subjects’ opinions, behavior, |

experiences, phenomenon, etc. from |
stakeholders and participants. |

* Views and opinions about sustainability |
in those types of constructions : ,

» Identify all criteria's sustainability
aspects in high-rise buildings. " To evaluate

........................... ‘)_7___;-_-_"_'_'_'_"_'_'_"_‘_"_'_'_"_'_'_'_"_'_'_':____\.

+ Measuring the behavior, attitudes, / Investigate the ‘
preferences, opinions and, intentions ofy- present scenario of
relatively large numbers of subjects from | high-rise buildings
a large number of people. in Erbil city.

+ Identify criteria of social aspects in high-
rise buildings in the city. '

and evaluation of
the sustainability of
high-rise buildings
according to the

© Academicians and
: professions

1 Questionnaire o>

© Users —households
: and employees

Understand how
| users perceive

..... SaBBasBBLIBABBRRLEAS i themselves,their
N Observation o> . Pr.0V1d1ng c.C)ntex"[ual information, community and the
— . witch not written in dqcuments, that E>w0r]d outside and
 Visitingand needed to frame evaluation. " sensitive issues that
- standing in the sites - * To learn about sensitive issues that | participants may be
participants may be unwilling to talk | ypwilling to talk
about. \_about.
Data analysis
| v
From data collected - ) Design a MSSHRB-E and showing the state

i| of the buildings according to sustainable
measurement tools in Erbil city.

One of the main methods that will be used in #tisdy to achieve its objectives
involves the use of documentation of the studgrature surveyinclude researches
and different organizationsabout highrise buildings, evidenebased on design

architecture sustainabtating systemthe architecturadesign of buildings, was used
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to address the study objethich was designed to provide the answers tditsteand
secondesearch questionalso, identifying different parameters of sustainable high
rise buildings that exist globally and the acceptable application on Erbirisgh
buildings. Also include aranalysisof the current policy and regulatiorthat are

relevant tomeasurement andthag systems fosustainabldrigh-rise buildings.

It can be done by looking back to the number of documents such as previews studies,
researcher s, and papers, systematic O0s
richer. The literature survey will be mducted for data collection, to find the related
documents about sustainability amdistainable measurement scaie high-rise
buildings in previews study and literature. This was drawn from different subject
fields, includng architecture, engineering, @o-economic, sockezulture, strategies,

methodsand sustainability

Then, for the data collection source from, the literature search of this present study
was purposely wideanging and interdisciplinary that includdhe aspect of
architecture, climateandition, psychology and many and monthly income. Majority

of the selects articles, indexed in electronic datehastien and published in English.
Furthermorea wide range of terms used to find the data that the major terms and
themes identified in tki study include but not limited to: higlse buildings;
sustainability; sustainable approach; strategies, tall buildings; pillars of sustainability;
sustainable strategies; sustainable frigh buildings; sockzulture in sustainable
aspects; serarid dimate, architectural theory; design mestory buildings, natural;
energy sectors; environmental impact; policy developmeh& strategy of

constructionyegional development strategy; current situattrgil climography and

16



demographic of Erbil city and so on. The researcher carefully revighegé@nscript,

reading word by word in some document, and highlighting the related case.

The interview is one of the key tools of this study as a qualitative method of data
collection.Interviews are ideally adapted where little is understood or comprehensive
feedback from individual participants about the study phenomenon is required.
Through this interview, the views, perspectives, beliefs and/or motives on the
sustainability aspectsf high-rise buildings through Erbil and the conditionsdl be
discussed for achieving the goal of localizing measurement scales to provide the
answer to the third research question. Interviews are conducted among architects,
engineers and experts of v@us ministers and administration, such as planing,
municipalities and tourism, and information and data on sustainable and unsustainable
strategies for highise buildings used at conventional higse buildings in Erbil are

to be collected. Intervieweegth several years of building construction experience in
the area have been interviewed. The basis of this study is all this knowledge. The
details can be obtained byngil, by telephone, bthe faster process, more versatile

so the interviewer can ansmguestions that the interviewee does not understand, and

by personal interview.

For this study, a questionnaire is another tool used to address the main objective. More
clearly, some questionnaires were distributed among Erbil's users, to betteraimitderst
users' satisfaction with the living spaces and comfortable living and quality. In another
term, the main goal to analyze the current frigh construction scenario in Erbil using
questionnaires and to provide answers to the fourth research questithe &a®cond
sub-question ofthe study. As the state in the buildings is not easy to understand and

no chance to test whether or not they are in some situation, whether or not the
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guestionnaire technology is disguised as open and close. These quesBoasikaire
whether or not you feel relaxed inside your home or your workplats®, the
occupants are questioned whether they feel comfortable and satisfied with their units
either for working in offices or living impartments and whether they want to
understad the social phenomenon. Various statistical approaches were used to

analyze thedata in SPSS

The observation in this study, for getting inside views, i.e. to understand how residents
and workers perceive themselves, their community and the world quitsised on
some sort of a category system in the light of theoretical literature on the subject. In
another word, providing contextual information, witch not written in documents that
needed to frame evaluation. Also, to learn about sensitive issuesaitti@ppnts may

be unwilling to talk aboutlhe data gotten from the observations of kigle buildings

in Erbil was analyed by outlining building names, heiglend floor number and
orientation, etc. They have been surveyed and asdlyrough personabservation,

whichis presented via photos and summarized tables.

Analyzed all the data collected to develmeasurement scdt@ socially, economic
and environmentally sustainable practices to formulate thenfiodélfor socially and
environmentally sustainable practices.

1.7 Reasonsand motivation for the research stug

The rapid increase in higiise construction in Erbdity, as well as in some other areas
of the world, has generally failed to take into account building typology and other
aspects, such as sun exposure, energy crises, ambient air, exposure to the outdoor

environment in all directions, culture, and sociailgsophy. All ofthese affecboth
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living conditions within the building and the surrounding environment. Losing energy
so quickly and need extra energy for air conditioning to maintain the comfortable
situation inside the building, creative air shadowhasurroundingnon-going with

social style and so on. This study is motivated by a desire to understand the different
strategiesind measurement scalesed in highrise buildings and illuminate how such

an understanding will prove useful in enhancing tlesign of mulistory buildings

and thus, promoting webeing.

The use of sustainable design strategiedthe measurement toohe help ensure
human thermal comfort by utilizing principles such as minimizing cost and
environmental harm, the heat index, and energy saving in buildings. The climate of
Erbil combined with a general lack of kndwow in regards to basic sustainability
straegies to be used during construction has led to an inability of mostikegh
buildings to capitalize on the plentiful solar energy during the summer to be efficiently
distributed for heat during the winter. Meanwhile, construction of buildings regardles

of solar energy elements such as appropriate shading devices windows, thermal
insulation, natural ventilation strategies, thermal mass is considered as a big problem,

efficiency cost and comfortable and healthy spaces that suitable forcsidicices.

The researcherds specific 1 nt egsedugildingg n sus
were instrumental in the choice of this study. It also highlighted the urgency of
providing suitable decisiemaking tools to support designers in achieving sustainable
high-rise developments and more healtinscious and environmentafigendly

buildings at a low cost. To this end, it is necessary for designers to have access to tools
that are in line with design decisions at different stages of the process and arteg@resen

in an easilyunderstood format so that they can be interpreted byspeaialists with
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an interest in using sustainability strategies. This is necessary as one primary reason
for the lax adoption of these strategies amongst architects has been aatiscon
between their methods of design decismaking and existing sustainability systems,

in addition to a general lack of efficient planning schemes.

1.8 Significance of the study

The findings of this study will prove useful by adding to the existing bofdy
knowledge on theustainable measurement tools aedign strategies used in high

rise buildings and their local application. Put differently, the findings of this study are
significant to the extent that they provide sospecializedknowledge of susinable
measurement scate improve energy efficiency, health, and minimize cost for users
of the high-rise buildings; the general goal is to simultaneously mitigate any adverse
effects while enhancinipequality of life. The study wilalso serve to higight recent
relevant innovation in buding technology and how these can be utilized in Erbil City.
Additionally, the conclusions reached by this study will prove useful to urban planning
students on the one hand, and engineers and architects on theastivell as any
others interested in the issues outlined
useful to other beneficiaries like research institutions and government ministries, who

might find its insights useful for future developments.

Summarily, the significance of this study is evident in the following ways:
1. Allowing for the concept and framework of desigreasurement tool® be
identified in relation to the environment and see@mnomic needs.
2. Supporting and expanding knowledgealpeactices in highise buildings

similar tothe main points of the study space.
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3. Providing useful information on the sustainability factors that could affect the

successful product in the urban context.
1.9 Scopesand limitation of the study

Although many strategiesnd rating systegexist that can play a role in the efficient
designof different types of buildings, like passive house strategies for use in green
buildings, low, or highrise buildings, these are beyond the scope of the present study.
The focus of this study is exclusively on the use of sustaimagssurement toofer
high-rise buildings in Erbikity. Covered by this umbrella is a variety of sustainable
methods suitable for highse buildings, which are not necessarily suitable for-low
rise buildings, super megaructures, and skyscrapers in the same area. Theefocu

of the study include the conservation of resources, human adaptation, and cost

efficiency, all of which play a role in providing sustainable buildings.

Put differently, this study focuses on the design strategies and tools relevant for use in
Erbil city specifically and tailored to its particular society and secionomic
demands. As a result, the findings of this study may be limited by this narrow focus,
as well as an insufficientlproposed conceptual framewoikais research is limited
by:

1. It focuses only on sustainable principles that could be applied onrisgh

buildings
2. The research will focus on only higlse buildings in Erbil city only
3. It concentrates on the most used available and local sourcesgcatioi@ and

environmentahspects irthe study area with serarid climate condition BSh.
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1.100rganization of the research

Thisthesisconsists okeverchapters, which are briefly introduced by an introduction,
theprinciples and parameters, measurement tools, site studyziagélye interviews

to localized and specialize the model, Erbil higde building conditionsand a
conclusion and discussiaf the thesisBelow are brief descriptions of each chapter:
Chapterl- introduction: The words history and meanings of "higée buildings" are
clarified in this chapter in various backgrounds and contexts with figures. This chapter
demonstrates why buildings in Erbil are higée buildings and why they boom, while

the body chapter deals with research problems and their cibsesms, the research
guestions and sutpuestions concerning the subject and the methodology of the study
are also described in the main body. Another element in this chapter is the organization
of a thesis, together with brief description of each chegs, which ends with the

summer chapter.

Chapter 2 theoretical backgroundsf sustainable highise buildings This chapter
provides a theoretical basis for this research by reviethiadjterature on the key
aspects othe history of sustainability, sustainable construction, sustainable building,
sustainable highise building andlifferent dimensions of sustainéty . To address

the gap in the literature for sustainable higde buildings, this chapter also presents

energy demand and uses in kigge buildings

Chapter 3 sustainability measurement and developing for ‘nigé buildings This
chapter providesthe ntroduction andtimeline of sustainable rating system
development around the world withe rating system fora sustainable highise

buildings. Also, there is a comparative analysis of five different measurements scale
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of sustainability and explain ¢hgaps in the existing studied rating syst&hen there

is the development of a sustainaldsessmeribol for highrise buildings.

Chapter4- climographic and demographic condition and higle buildings inErbil

city: This chapter situates the research within the contesitualtions of Erbil It does

this by providing information on the physical settings and growtrloi city, and by
examning theeconomic,socialand environmental problems of the city. The chapter
highlights the state of governance fogh-rise control and the infrastructure services

in Erbil, with particular emphasis on the trend of higge apartment living, together
with the constraints and priorities that outline the specific criteria that need to be
investigated to develophe measurement scafer socially and environmentally

sustainable practice in higise buildings.

Chapter 5 localization and specializationof the model ofsustainablehigh-rise
measurement tooThe research design, collection of data, and evaluation techniques
used are described in this chaptéhis chapter situates this research within the
specified methodological approach and provides a rationale for that approach and
offers justification and explains the methods of study, sampling, data collection and
analysis usedAlso, presents concerns a highrise buildings to design and
developing the model especially for higee buildings for socially and
environmentally aspects of sustainabilifgxplore qualitatively the awareness of
sustainable highise buildings at different phases and the jires and requirements

for high-rise buildings in Erbil city which are sustainable from social, economic and
environmental points of view. This was done through qualitative information analysis
based on a serstructured interview. In Erbil city with itxales, a measurement scale

is built with its indicators for highise buildings.
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Chapter 6 analyses, interpretatipand evaluation of the resulté evaluation high

rise buildings in Erbil city By using the proposed measurement scale model of
sustainal® highrise buildings, the chapter assesses the status of fiverisggh
buildings by providing a detailed description of all the aspects of research design and
procedures implemented. Explore in combination with ‘nigé living happiness and
concerns theocial, environmental and economic aspects irctimextof living and
working in highspeed buildings. It also explores the social and environmental
dimensions of higirise life in the occupant§ehavioralaspects. This was achieved

by evaluating quaitative data based on surveys by consumers. Site observation, often
to learn about important topics that participants may not be prepared to address. The
data from higkrise building observations in Erbil wea@alyzed by defining building

names, floor numberand orientation, etc.

Chapter7- decisions and conclusion§he last outcome of this study is provided in

this chapter that the measurement scale, guideline, and recommendations for
sustainable practices are basa the findings from the preliminary chapters: land use,
material and natural sources, pollutions, indoor air quality, energy consumption, social
quality, local economic aspecestc. This chapter also summarizes the results of this
research and outlindbe findings based on an integration of the findings, analysis,
interpretation and synthesis of research. The work is minimal and the proposed
measuremenmnating systenis subject to conditional statements. Recommendations are

also proposed for furthetusly towards the end of this chaptggure: 4).
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Chapter 2

THEORETICAL BACKGROUNDS OF SUSTAINABLE

HIGH -RISE BUILDINGS

2.1 Introduction

Up to two billion people are currentlyithout access to adequate foacgentlypeople
require lots of resources to meet their basic négalssi, 2006)Globally, there are 1.1
billion people without clean running water and about 2.4 billion people without proper
sanitation {WorldwatchInstitute, 2003). This situation is worsened by the increasing
global population(Baranyaj 2020). Still, sustainability is one of the matters that is
becoming increasingly commonwarious places around the world. There is a greater
degree of complications wheéaws and regulations are considered (Sassi, 2008).

will have longterm implications for our society in the future because of the challenges
that are being created. Future generations should be protected from undue
environmental pressures that do montribute to sustainability and development.
Sustainable growth is a major factor in environmenisiligtainable decisions (Sassi,
2006).

2.2 History and definition of sustainability in architecture

As currently defined, both the roots and the begiming sustainable actions
stemsfrom the 1960's and the 1970's. This was fostered by the environmental
movements, which grew from an understanding of the relationship between living

creatures and their environment atades back to the 1800's. Throughoetphast sixty
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years, a growing number of publications have asserted that human behaviour is
influencing the climate change today (historically also). Environmental changes have
an influence on all forms of life, including humans (Sassi, 2006). As such,

susainability has become much more detaded expansive.

"Able to be maintained" in athor words capable of preservation is the rgeznin
"Sustainable”. In scholarly literature, technical conferences and organizations, the
term 'sustainability’ also appears. In practice, including the American Planning
Association (APA) and WUF (the United Nations World Urban Forum) many
significant stalies focused on sustainability, make use of the idea of 'sustainability’ a
key topic in their agenda to establish a robust sustainable frameweKo@#hany,

2018).

Many resources, academic studies, seminars and workshops are have talked about and
discussd the sustainable aspects or sustainable building concepts and debated on how
sustainable attributes can be implemented. Sustainability has grown over the last three
decades, and is become much more complex and comprehensive. Almost all human
actions, arcitects, activities, planners, and policymakers propose broad and
diversified sustainability concepts. The exhaustiveness of a sustainability concept is
made evident in one of the earliest and widely utilized meanings established by the
United Nations Brudand Commission in 1987. The argument raised by the committee

is that sustainability can continue in a balanced manner, ensuring the interests of the
present do not affect the needs of future generations (WCQEEY). HEC Global
Learning also acknowledgesher principles of a prosperous future that concurrently

pursues an economic development, balanced climate, and social inclusion.
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It has three basic concepts, in genesdtdich they include conservation of resources,
cost effectiveness and human adaptatiesign. Furthermore, in addition to those
three main piles there are three interconnected piles which are community life, social
and economic justice and sustainable development (Newman, 2001) and '3Ps' of profit,
planet, and people in which: 'people population' supports social wdiking ,
equality, and 'planet’ represents environmental protection, and wealth; 'profit' reflects
the vitality of financial ( AlAKodmany, 2014). The meaning and significants of
inclusive sustainability will be absent ilne of them is going to miss. Typically
speaking, sustainable partnerships can be clarified more than loneliness or isolation

patrs. In another word, the relationship between factors is sustainability.
2.3 Sustainablebuilding aspect and principles

Construtive industries have also raised worries regarding production problems,
electricity shortages and strong environmental impaxtene degradation, carbon
dioxide pollution, global warming, and climate changempared to other markets,

the increasingly ging consumption of energy in the planet, as well as the usage of
decreasing fossil fuel supplies (llha et al., 2009). Manufacturing of building material
use electricity, building stage use energy, and construction use energy. The
construction in each steghould be managed so that it is performed in a right way
without hurting anyone. Environmental, social and economic security are the drivers

of sustainable growtftade: 1).
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Tablel: Sustainable building issueSource: Akadiri et al, 2012).

Title Key Theme Principal Issues

Economic 1.0 Maintenance of high and Improved productivity; Consistent profit growth; Employee

sustainability stable levels of local satisfaction; Supplier satisfaction; Client satisfaction
economic growth and Minimizing defects; Shorter and more predictable
employment completion time; Lower cost projects with increased cost

1.1 Improved project delivery  predictability; Delivering services that provide best value to

1.2 Increased profitability & clients

productivity and focus on developing client business

Environmental 2.0 Effective protection of Minimizing polluting emissions; Preventing nuisance from
sustainability the environment noise and dust by good site and depot management; Waste

2.1 Avoiding pollution minimization and elimination; Preventing pollution

2.2 Protecting and enhancing  incidents and breaches of environmental requirements;

biodiversity Habitat creation and environmental improvement;

2.3 Transport planning Protection of sensitive ecosystems through good
construction practices and supervision; Green transport plan
for sites and business activities

3.0 Prudent use of natural Energy efficient at depots and sites; Reduced energy

resources consumption in business activities; Design for whole-life

3.1 Improved energy costs; Use of local supplies and materials with low

efficiency embodied energy; Lean design and construction avoiding

3.2 Efficient use of resources ~ waste; Use of recycled/sustainability sourced products
Water and Waste minimization and management

Social 4.0 Social progress which Provision of effective training and appraisals; Equitable
sustainability recognizes the needs of terms and conditions; Provision of equal opportunities;

everyone
4.1 Respect for staff

4.2 Working with local
communities and road users
4.3 Partnership working

Health, safety and conducive working environment;
Maintaining morale and employee satisfaction;
Participation in decision-making; Minimizing local
nuisance and disruption; Minimizing traffic disruptions and
delays; Building effective channels of communication;
Contributing to the local economy through local
employment and procurement; Delivering services that
enhance the local environment; Building long-term
relationships with clients; Building long-term relationships
with local suppliers; Corporate citizenship; Delivering
services that provide best value to clients and focus on
developing client business

2.4 Sustainabledevelopment

The sustainable approach to construction is seen as a way for the construction industry

to move towards sustainable development taking environmental,-ecmmmic

problems into account, as previouslgmioned. EurActive (2009a) claimed that the

"sustainability development has hundreds of definitions, thritVorld Commission

on Environmental and DevelopmgW/CED) headed by Norwegian Prime Minister

Gro Harlem Brundtland came out w#hdefinition of sustainable development in

1987, "Sustainable development is development which meets the needs of the present
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without compromising the ability of future generation to meet tlo&n needs

"(Brundtland,1987).

Other concepts can also be sdbrough HEC Global Learning. Fundamentally,
sustainablelevelopmeneéncompasses five main principles: quality of life; justice and
equity; engagement anplartnership; caring for our climate and appreciation for
environmental constraintawareness of 'emonmental limitations' and thinking for

the future and precautionary principle {dbdmany, 2018).

Five essential social needs must be tackled by sustainable development: balancing
stability and prosperity, meeting basic human needs, Jasiide, cultural integrity

and the sustainability of ecological unity. Furthermore, sustainable development is a
plan to create economic, human, physical and financial resources to enhance social

prosperity, minimize poverty and provide leteym social omfort (Toulaee, 2007).

There have also been many other principles, some more general and some more
specific in academic and science sources, concerning EurAC (2009b), \wassd

on consumption and production patterns that do not degrade natural resihatce
protect the environment, promote equitable sharing ofbesiig to all and alleviate

poverty".

In relation to CIBS sustainable growth, it is just a continuous mechanism that
maintains a dynamic equilibrium between the people's need for wealitifystand
qualtyd | i fe and what i s'suStaeimabe developmennidtizel | vy

kind of development we need to pursue in order to achieve the state of sustainability.
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"Sustainable development does not constitute a fixed state of harmbrather an

evolving cycle" says Brudntland Research (1987).

The word development in this sense encompasses two important facets of the term: it
cannot be limited to a number of fields or regions, but it now and in the future spreads
across the whole unevse and to everyone in it. Secondly, the target is not only set,
but progress and further progress are the goal of success. The understanding
concentrates on two principles: the theory of needs consisting of the needs to preserve
a quality of life suital® for all and the definition of environmental capacities
constraints; and the assessment of the state of the social and science association to
address present and forthcoming neeS8&BD, 2005. Three elements, fiscal,
environmental and social dimensiorse of sustainable growth and sustainability

(EurActive, 2009a).

Otherwise, natural elements of sustainable development would need to be sacrificed
between the protection and utilization of the physical ecosystem and wealth in such a
manner that th€lane& can support human quality of life (CIB & UNHETC, 2002).
Furthermore, societies which ensure equitable opportunity and poverty alleviation for

a healthy and rational quality of life need fair social development.

In addition to the sustainable devetognt dimensions , it is also possible to speak
about the other different scales that include: world as a global scale of sustainability,
regions as regional scale of sustainability, countries and C. regions as a sustainability
in national scale level, arldcal scale of the sustainability fdre city, neighborhood

and building scale@Hoskara, 2007{figure:5).
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Figure5: Sevenscales ofsustainablalevelopmentSource:(Hoskara, 2007).

2.5 High-rise building statuses in theequilibrium of sustainability

With respect to how well this fits in the balance of sustainability in the-fisgh
building environments, these concepts can be taken into account and integrated into
the sustainability plan fdrigh-rise buildings. Many scholars posed serious concerns.
For example, Ken Yeang (2008), the pioneer in sustainablerisighbuildings,
claimed that it should be clear from the beginning tslatscrapersare notan
ecological buildingsilt is in fact one of all kinds of neenvironmental building. He
illustratesthat big and highriise buildings need needless capital and sophisticated
infrastructure, so they can cope with higher wind energy at high altitudes. This is a
simple demonstration of 'wecological' and argues that mamergyand money
required to constict, manage and sustain it. Many of these difficulties emerge from
the vertical orientation of this house. The questiomes to this situatiaimenis: (Can
high-risebuildings ever be sustainable?). Bellow's comments are numerous critiques
of sustainabldigh-rise buildings; his comments suggest they are not sustainable and

areimpossible to maintai(table: 2).
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Table2: Various critiques of sustainaligh-rise buildings Source: (by author).

Scholars Opinion Reasons

Ken Yeang(A leading figure on The skyscraper is not 9 Require excessive materials al
sustainable TB developments ecological building type. sophisticated structural systen
(2008 in (Ecoskyscrapers anfit is one of the most ufDemand greater energy to
ecomimesis: New  TB ecological of all buildin construct, operate, and
typologies) types maintain..

Christopher Alexanderand  Rejected thehighrise city] There is abundant evidence
colleagueq1977) altogether as a viable hunr show that high buildings mak
In (A Pattern Languagdowns, habitat people crazy.

Buildings, Construction;)

Lé onKrier (A prominent 9 Buildings should have n

proponent of the New Urbanisr more than five floors
movement) (2009) in (The
Architecture of Community)

James Howard Kunstler 1 Skyscrapers generate urlf When oil peak and climate
(1993) in The Geography of pathologies. They al: change prevail, skyscrapers w
Nowherg demand lots of energy and becomédrreparablerelics

expensive to retrofit
Jan Gehl(the Danish architect q Critiqued HR cities ant
and urban designer) (1971 and praised lowrise ones i
2010) in (ife Between various parts ofhe world fo
BuildingsCities for People they emphasize the value
human scale and provi
abundant opportunities 1
healthysocial interaction.

Jane Jacobq1963) 9 Praised human sce

In (The Death and Life of Grear environments thaffoster ai

American Cities) active pedestrian life

Hans Blumenfeld(1971) 9 Denounced tall buildings  They damage the historic fabri
In (The Modern Metropolis) of cities

H. Hayati, M.H. Sayadi (2012) {With increasing the heiglf Because of CEproperties
In (Impact Of Tall Buildings In  the density of the COwill be
Environmental Pollution) increasing
1 Making shadow surroundin

area and avoiding getting < Its Size

solar directly from the st

(harmful to neighboure

buildings and plants)

Baiz, Khoshnaw and Byze {The CCG separate around af If the tower has a winflow

(2019 make the volume of the  from above to down.

In (High-Rise Buildings Aspects pollution bigger. 9 Because its physical mass
and Significant Impacts in 1 Blocking the view and visue

Urban Areas) from theirsurrounding.

Sleeper(1987) in (Architectural § Increasing the air shadow { Because of the air velocity anc
Graphic Standargls building height and their depth.

A.A. Aldeberky

in (The Influence Of HigfRise

Buildings On The Environment

Ali & Al -Kodmany (2012 9 Society and culture play a kf Creating a ratage mentality
In (Tall Buildings And Urban role in accepting or rejectil

Habitat Of The 21isCentury: A tall building developmel

Global Perspectivye make inhabitants fe
claustrophobic

Adedoyin, (2013) fCrime and fear of crime ¢

In (Impact Of Skyscrapers In  greater, and that they m

Urban Area: Case Study independently account 1

34



Oflagos Island, Lagos State, some suicides. Destroy so

Nigeria) form of social, public life
Al-Kodmany 1 Negatively affect th
(2018 neighborhood character ¢

the city skyline.
9 Reduce access to natural lig

and prevent natur
ventilation on neark
buildings

lieh, (2015) 1 The traditional views of te

buildings are a large
unsustainable form
development.

9 The sustainability credenti
of towers are not social
demographic bi
environmental.

When highrise structures are evaluated or compared terlsgvbuildings, it might be
accurate that they cannot be fully sustainable, but what about foctmEng as

themselves.

Shard's vicinity also provides a variety of facets of sustainability, allp®® percent

less electricity than a typical, simithAeight skyscraper to be used.
Genslelin Shanghai with these outstanding features it claimed Péssivhaus
statug(three key measurements of RHW.2) enabling it to use 80 percent less energy
for both heating and cooling than a similar towkne doubleskinned facade of the
Gherkin and its swerved inneriaim "chimneys" helped to turn the building into a
pioneer in higkrise atmosphere development at the time. Likewise, the 632 m
Shanghai Tower with its 12floor, which isclaimedto be the world's first and highest
ecoskyscrapers. For example3 of its interior for public gardens, has been
accredited with prestigious LEED gold and has contributed an annual reduction of 34
thousand metric tons of carbon emissions compared boilding with same

size. Elsewhere, architects are taking a very differ@ptraach to designing buildings

that can be much more aesthetic vathphasis on sustainable conceptual frameworks.
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The increase in woeldased highrise construction could dramatically turn the carbon
credential of higkrise buildings, according to Greenhis report, The Case for Tall
Wood Buildings. Accordingo ljeh (2015)
" If we built a 20storey building out of cement and concrete, the process would
result in the manufacturing of that cement and 1,200 tons of carbon dioxide. If
wediditinwood,wéd sequester about 39of43D® t ons

tons. Thatdos the equivalent of about
year."

There are also some existing TB nad HRBs, that are assessed and grouped across the
world as sustainable projsas both Hero Tower and Ropemaker Place in London,

UK by BREEAM; Kansai Power Construction, Osaka and Dentsu Office in Tokyo,
Japan by CASBEE; National Australia Bank Headquarters, Melbourne and Santos
Place, Brisbane by Green Star; Peking Road, Hong Kohina and the Chinese Bank,

Hong Kong, China by HKBEAM.

A useful study of higkrise buildings with sustainability problems has only been
established over the last few decades, especially in terms of the climate and facilities.
A significant issue worth consideriighow to execute it in practice which is still very
limited (Sassi, 2006). There are also some existing structures, that are assessed and
grouped across the world as sustainable projects, but among the respondergsathe

lack of awareness on the grounds of the core values of sustaindbleshiguildings

(Sassi, 2006).

Similarly, Milana et al. (2014) recommended that for higges buildings, there are
many aspects that must be addressed. This includes; usistainable materials,
design and safety, excessive energy use and production, waste management, and not

an emissions source, sites planning and servi®estainability therefore, is not just
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about construction itself, but also about the products thattéized, looking at their
immediate and future effect buildings themselves and their surroundings. In addition
to these elements, there are also other examples and sustainability processes in

building and design.

In the case of Gylling et al. (2011), tkey concept and goal in sustainable buildings

is that, they give humanity not less than the amount they receive, and in certain cases,
offer more than they receive. Higise buildings cannot be an entirely sustainable
initiative without accountability fourban life as demonstrated by Zeiler (2017). In
some cases, it may be possible to provide an environmental solution for individual
buildings, including ventilation, orientation and energy from the sun. However, there
is a simple community issue such as Inaving a shading field, which may become an
undesirable air stream and blocking axis of views for others as shown in éigure
Indeed, ventilation in a natural way of this type also plays a significant role in the

cooling process, which minimizes energysage with regards to electricity

consumption (Eibakheit, 20).2

(@) High-rise buildings with Wlndeometry (b) Natural ventilation and Rule of thumb
Figure6: Airflow in buildings geometry and rule of thumb. Sour¢Byke, 2014).
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In certain situationgand regarding to theocial dimensionlarge building divides
society from each other, so that the good environment for contact and social
community, and the urban group in the sky for social activities and a speaife f&p
different activities can be seen as a way to provide a more sustainable urban
perspective. Higllise development itself is struggling with costs because the low
footprint of the land area and the availability of more units means that land rates and

the usage of resources with expenses and length are a kind of sustainability.
2.6 Sustainablehigh-rise buildings

Sustainable highise buildings in term of sustainable architecture and-hgghdistrict

urban designs are primary growth patterégo@d et al, 2008). Sustainable
architecture will make sense once there is the existence of sustainability in the urban
context (Gissen, 2003). Mega structures such as-risghbuildings, are no longer
viewed as isolationist construction. These higmsity developments ppar to be
connected to establish transportation centres in Europe. The most creative case of
planning of urban in highise towers can be found in the case of London (Abel, 2003).
For instance, Renzo Piano's mixase Shard of Glass or London Bridge Bowses
existing transport nodes to persuade Londoners to leave autom&hit=el|, 2004).

In Asian mega cities, population densities have been high compared to other areas, so
tall buildings for working and living are both a requirement and a paiteAsian

cities. By the 90s, recognition of tall buildings had evolved to some degree (Gissen,

2003).

Many researchers have investigated the concepts ofrisiglsustainable buildings.
Ken Yeang subsequently implementid bioclimatic principles in highise buildings

in the 1990s. He described them as-kwergy, passive buildings and stronger design
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strategies for more comfort with design elements such as sky gardens and water
reclaim. According to Fazlic (2@, by separating bioclimatic and green (egical)

approaches, Yeang extended this concept of design to sustainabisighildings.

Sustainable highise buildings are contemporarily becoming increasingly common,
as urban authorities, officials of cities, planners or architects advocateskwrban
compact cities to minimize energy use and pollution from climate change (éfood

al., 2008).

There are architectures that have certain design criteria in sustainability and
environmentally friendly manner. These include; buildintterial preferences,
alignment of the construction for solar, passive ventilation and lighting systems, the
greenery uses, water and waste management, promotion of environmentally friendly
construction technologies and the development of an urban en@nbnmterms of
safety and viability (Gissen, 2003in et al.,, 2013). Additional elements and
components of design which donate to the sustainability of towers andiseghare

the recycling management, collection of rainwater, plant argeoeration dcility
storage systems, air distribution systems on the ground, energy sources with low
carbon emotion such as the use of photovoltaic solar power and wind turbiisés on
(Woodet al, 2009; Fazlic, 2008). Considering his concepts and designs onritdi

sky scrapers, Yeandl999 brings additional elements to a sustainable Jnigh
buildings that involves recycled materials, passive and active facade systems that are
environmentally friendly, involving the system for solar controlling, verticakigre
area and gardens, and multifunctional places of joint applications forriegh

buildings.
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Therefore, in general, the parameters and faetorerding to environment and social
can be classified into two groups belonging to environmentakaaidl, which can

also be separated into additional subcategosehawnn table3.

Table3: Design parameters of social and environmesutsiainability Source: Oner
andPasin 2015).

Environmental Sustainability Social Sustainability
Climatic Comfort Material Use Site Integration Accessibility
* Wind control indoors e Use of accessible * Use of carbon *Social Interaction » Accessibility to
and outdoors Natural materials in the emitting greenery among various shared public
ventilation local market ¢ Use of green public socio-economical spaces and central
# Solar control e Use of recycled / space and socio-cultural districts
o Use of solar energy recyclable materials e Vertical gardens groups » Accessibility to
* Photovoltaic cells ¢ Long-term material and farms ¢ Liveability and lively public transportation
e Passive and active firmness * Water and waste environment nodes
thermal control systems e Easy maintenance maintenance s Accessibility to all
e Under-floor air s Rainwater collection  potential users
distribution systems and recycling

» Co-generation plant

Ali and Armstrong (2010)suggested that, for high buildings to be sustainable,
consideration of efficiency in energy use and functional flexibility that emphasizes
mix use, by integrating living, working, commercial and leisure area into one building.
Additionally, the link betwee highrise buildings and their urban infrastructure and

its effect on the physical sources of the urban city such as public transportation system,

water source, waste management and energy consumption also needs consideration.

Al-Kodmany (2@0) states tht,design techniques, technology, construction materials
sources and structural techniques, environmental protection, space program quality,
safety and security, renewable energsgites, micreclimates around the buildings,
quality of the building corteuction and space management and operations must be

taken into account in the concepts of sustainable design forikgbuildings.
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Depending on certain other sources, the active system and the passive system can be
described as the two main strategi€here is more than one technique for both
strategies (Begec and Hamidabad, 2015). The active framework is represented by two
major categories;enewable energy technologies amergy efficiencytechnologies

(Begec and Hamidabad, 2015).

The Passive syste is a technique that has a clear relation to the architect and
engineers while the design process that covers the buildings orientation towards the
sun and position form an organization and so on (Hamidabad and Begec, 2015).
Natural ventilation can wedlerve as a passive technique for sustainable constructions
and also provide the comfortable and healthy indoor environment with fresh air in
buildings. Such higliise construction approaches may be outlined by three kinds (Sev

and Aslan, 2014)

Ventilation with singlesided: this form of technique relates directly to the ratio of
width to room height as illustrated in figuré\. Cross and stack ventilation: two sides
of the opening of the room may be carried out in this kind of ventilationcagnsim

figures7B and7C.

A: Ventilation by Singlesided % : i
\
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B: Ventilation in cross

C: Ventilation in stack

Figure7: Different strategies of natural ventilation. Source: (Sev and Aslan, 2014).

Although the above investigators have argued and suggested concepts for sustainable
high-rise buildings, they do not explicitly explain how such concepts and goals can be

accomplished.

2.7 Different dimensions of economic, environmentally and social

sustanable high-rise buildings

There is no debate that, urban area having-higghbuildings and skyscrapers witht

be the same as those areas which have majority of buildings behngéolbwuildings.

Tall buildings are a phenomenon of the city now andat@oing individually without
affecting urban planning. Beside this, Eappen (2017) stated that, an odd thing is the
fact that, no building more than two hundred meters in height was ever destroyed, apart
from the World Trade Centre in 200 1T'echnologicaknowledge needs to be built, to
allow deconstruction of highise buildings with limited environmental effect at the

end of their lifecycles

42



2.7.1 Socialdimensiors

Today, the dominant type of higise buildings in major cities in the world hasen
proposed, and their rapid development has led the occupants of such buildings to have
social and cultural concerns. Social capital is known as the cornerstone of every
society's economic growth. The importance is evident in developed countries'

econonic growth.

Throughout the main cities and metropolitan areas around the worldrisegh
buildings have now been introduced as a dominant type, and their rapid development
has caused the inhabitants of these buildings to experience social, community and
cultural issues. The capital of social and family wealth is remembered as the base for
every society's economic growth. Its significance is evident in developing countries'
economic growth. Social capital is the intangible wealth of a nation that includes

sccial contact structures, community stalemates and norms.

In 1954, Minoru Yamasaki, a Japanese architect designed and constructedisehigh
residential complex called Pruigoe. It was inhabited by communities of blacks and
whites and big families with many children. The number of units abandoned was
incremental, this showed a lot of problem, and seventeen years after its completion, it
had been agreed to be destroy. Aregger and Glaus (1967) also pointed out that, several
experts have investigated the explanation for this phenomenon. One of such findings
being that, highrise buildings are usually appropriate for single persons, young
people, young couples, and families with several children, except under certain
conditions. An example is having a play area, playground, and green areas reasonably

located on th roof in adequate quantities, particularly for children.
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On the other hand, children living in higise buildings become less interactive and

fun outside, even though children need to enjoy fresh air and social life. Nevertheless,
t he c¢hi |l duneshdulsl bemdjagntgpr bdateral agreements open to children,
so that children have convenient access to home safety, as there is no direct contact
between children and home in the upper floors of the large andikegbuildings.

The terraces and tipatio could act as a playground for children if the building stories
have communal terraces. Many examples of people with special status -nshigh
houses include elderly people who are in need of care and socialization because they
are more active in #ir homes and because of their presence in the society. The high
elevations with adequate communal areas and adequate green spaces are therefore
suitable for them (Conway, 1997). Consequently, providing the space for social
activates and playgrounds forilclien are crucial in highise buildings in terms of

social sustainability of towers.

Oldfield (2019),in the book offThe Sustainable Tall Building:designprimer, asserts

that, we must always focus on the styles of cultures that we construct for people
high-rise and tall buildings. Additionally, sustainability in socuature focuses on
maintaining continuity with conventional culture, community values and the
preservation of culture and linguistic identity (Keitumetse, 2009). The three concepts
arealso the least discussed by secidtural resilience due to the abstract existence of

community and identity

People live more in urban society and indoors than outdoors for different activities,
such as working, hiking and recreation (Yiu, 2005; Burr2&5) where people spend

more than 90 percent of their time on inddoesd more than 70 percent of their time

inside at home (Sev,2008dgate et al ., 2002).AYou <can
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wi t hout soci al C OAmchitedtuce nplap an (impgrtarth yole b0 1 5) .
providing the wellbeing, physiological comfort, happiness and efficiency of the

occupants.

Some academicians have argued that, -higgh buildings are a significant social
interaction factorproper treatment of outdoor spatial atehture with specifics and
elements from highise constructions would create pleasant living environments
(Huang, 2006). Therefore, well designed outdoor areas ofrlighcomplexes can
become effective nodes of operation that encourage informal coataonhg residents
everyday. Moreover, the higiise complex's rooftop architecture attracts people of
various ages. All of them will integrate and share the same field that improves social
contact. The activities are not confined to the rooftops, simgedath stand chance of

being used as a sitting area, they contribute to enhancing social contact among the

residents of the block.

Family groups or household life is another dimension of HR resilience to society.
However, this is lacking in highse environments that are autonomous and can lead

to the reduction in the sense of competence in a child (Story and28ah).

Where there is no public outdoor and social area, the residents have to spend more
time indoors, where they will be overwhelmed orispned in the sky" (Prezza et al.,
2001; Du, 2015). Highise buildings are most sometimes disorganized with
communities and neighbourhoodBhese individualistic and introverted systems,
make people feel like they are living mentally, socially and psychcally in "vertical

silos" (Al Kodmany 2018)in the Architectural Science RevieWRobert Gifford

(2007) explains how a family member or a beloved child snaps out of a window, how
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many "strangers" share in that house, a fire that may trap them in the building, a
catastrophic earthquake that can trap a family in the apartment, an illness or

transmissible diseases caused by crowds living nearby etc.

Additionally, bad design, whether low or HRBs frequently creates less satisfaction

for residents. In poorly built highse building areas, frustration may be increased due

to the vertical position and orientation of the building, this often leads to the notion of
restraint and isolatio from community life on the streets (Prezza et al., 2001; Du,
2015). Income and racial segregation can be substantiated by the development of
"vertical g aveas), whzhmesuictsodietalcentact and the fostering

of cultural connectionsmong socioeconomic class@d -Kodmany, 20%).

In addition, the disparity of physical and mental health in standards of living with
regards to large buildings, may accommodate a wide variety of occupants, including

the upper, medium, and lower classes.

Nevertheless, criticism has focused on hrgde buildings, catering for both the poor

and the wealthy. Also, HRBs and towers have built private and spacious tall houses
and can be said to be fAmansions in the
high security, restricted access, al2dur CCTV, and a wide range of other services
just like hotels. The buildings are close to social infrastructure like movie theatres,
supermarkets, shopping centers, cafés, restaurants, hospitals, public parks, and
transpat services. Temporarily, developers put up higle luxury flats in one
location, in order to benefit from the best of both cities and suburbs worlds. These

building apartments and units, however, also exclude people from poor backgrounds.
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Indeed, the Meavenly Mansion" symbolizes good reputation, acknowledgment,
prosperity, rivalry, and social status. Steven H., (2015), a leading American architect
has rebutted those patterns by constructing physical silos by isolating rich people from
the rest of the gpulation.

2.7.2 Environmental dimensions

Organizations dedicated to environmental performance goals are increasingly in
agreement that effective policies and actions are required to improve the sustainability
of building activities (Halliday, 2008). Dueotits scale, the building consumes
electricity, material resources, and water. Experts in the building sector have started to
track and correct damages to the environment brought about because of their
operationsThe common goal is that buildings shouichat minimizing the negative
effects on the environment (Akadiri et al., 2012). Technology is constantly being
developed and revised to complement established practices in building sustainable

structures.

With regards to energy and E@roductions, the jcess of building skyscrapers
requires substantial energy, generating large quantities 6fa@®this leads to the
pollution of the air and in effect it leads to global warming. Far distant (sometimes
worldwide) transport of building materials also usesrgy and produces a lot of

carbon dioxide (Du et al., 2016).

Architects have designed building with lefvermal building materials arntkprived
skyscraper®f natural air, so the residents of these buildings need to constantly be
inside the warm and cool areas in the cold season and in the hot season respectively to

make sure they have safe adequate temperature. The energy needed to cool and warm
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these towers igherefore not just expensive but it also pollutes the atmosphere through

the processing of large amounts of carbon dioxides (Heinonen 20H1).

In addition, bwers and HRBs create a tunnel effect, which raises wind speed and
affects the wellbeing afhe peasants. Strong air currents that take place around big
buildings create edges, pollution circles and air pollution, noisy and unpleasant street
events. Wind acceleration happens in open spaces, such as parks, corridors, outlets and

corners (Kawamota2016).

Also, in cities where tall buildings are situation, more individuals, properties and
facilities are situated in a particular place, this makes the likelihood of flooding high.
The introduction of physical flood prevention measuresoimgested settlements, is a
challenge and may destroy established infrastructures and weaken the firmness of
pavement blocks on sidewalks and ground floors, creating unfriendly pedestrian

environments (Lynch 2015).

Geological concerns are another componehtenvironmental values, and the
geological nature of one site has many impacts on the structure of large areas. For
instance, if large buildings stand on a feeble soil, they will gradually sink. While
anchoring the base of a skyscraper on a base (agyeadltayer of solid rock) is safest,

it is not always easy to reach. In some cities, there is such a deep base that it is too
costly to get there. Other urban areas have a mix of deep and swampy soil. Steady
skyscrapers in these areas are expensive betaeys warrant an extraordinary feat of

structural engineerind.all buildingswould otherwise collapse.
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In addition, water treatment is another challenge in this regard, since large buildings

are homes to large populations, large wastes are producetie @mdrage, a unit or

flat of an apartmentoés disposal rate 1 s
waste and leftovers are not different from a single to six housing units, the management

system of the waste is complicated as compared taikenbuildings.

Also, since large buildings vary from building to building, types, shapes and structures
for disposal and selectiomary (Al-Kodmany, 2@0), besides theabove previous
issues, there is a sustainable place, green area and constructionenwéiah are

also otherconceptsn this dimension.

2.7.3 Economydimensions

The principle of sustainability used in building construction aims at encouraging
optimum productivity and reducing financial and economic costs. Many organizations,
both in the public and private sectors, take decisions on building investments based on
estimates of the original costs of construction without considering the costs of
opeating and maintaining the building during lif@span (ittlewood, 2020. There

is sample evidence that design decisions include the option of building designs,
building materials and building services, often combined with investment errors by
insufficient economic decisiemaking (Giudice et al., 2005). Economic activities of
buildings throughout the entire construction process and during their useful life should
be considered as well as their preservation and conservation. The cost for life cycle is

theoriginal cost, the cost to be used, and the cost of recovery (Akadiri et al., 2012).

When astructure is taller, the concept of "premium for height" is applied as wind and

gravity are increased laterally (Al Kodmany, 2018). In order to minimize vibedtion

49



effects caused by wind, storms and earthquakes, structural engineers use dampers,

which is used to move a building mass in a different direction from its forces.

Unexpansive vertical transport such as elevators and escalator are also required for
skyscapers to become affordable. In general, people do not want to climb a lot of
stairs and people do not like waiting too long for elevators. In order not to for wait
more than a few seconds for lifts, about thirty seconds to office units anefiarty
secomls for residential apartments, engineers measure the required number oflifts (Al
Kodmany, 20%). If one of the lifts fails, it implies that, overcrowding in the lobby is
developing rapidly. As a consequence, this issue must be considered early in the
process of planning and it needs a number of lifts (for example, central, service, freight,

firefighters) (Baiz, 2012).

As aresult, lifts do not just add substantial expenses to the cost of the building but they
take up a lot of space too. In addition, thaftshof lifts require exceptional building

skills to make sure they achieve an impeccable vertical alignment and engineers that
are very knowledgeable in poweriven and electrical networks, IT setups, software,
and programing codes (Baiz,2Q12dditional accessible spaces are often filled by

vertical circulation structures including stairways and escalators.

In addition, towermeed costly HAMechanical, El ectr i
to make aold atmosphere warm and a cold atmosphetend stronger force is

needed to pump water to higher floors.

The Council on Tall Buildings and Urban Habi{@TBUH) has invented the

expression Avanity heighto to describe a
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the middle of a tbkeWoerraddsts ancpitpcturaltop 6CTBUA,Y ai | a
2013) I ntrinsically, Avanity proportiono eq
buil ding height. A CTBUHOG6s report shows
vanity proportion. In the United Arab Emiratesymal vanity proportion is 19%, this

makes it the country with the fivainesto

As per tentative investment, higise building may be a dangerous investment, with
investors banking on globdinancial growth and missing the economic crisis
resulting n large openings in these towers. Tall buildings struggle with
openingeither as a resuttf the expense of maintaining the property or because of
its obsolete appearance and features. In addition, population trends and behavioral
changes could threatemet sustainability pledge of high towers {®bdmany, 2018).

To demonstrate, right after the foundation is built, one caisson swings due to some
reason; time and cash or squeaking a component of the edifice like what happened in

Boston, the activity will bebstructed by inaugurating the building after a long period.

Generally, it is possible tmanage under the original, usage and restoration cost
techniquesvhereevery oneof them carbe guided by their separate processes
(Akadiri et al, 2012). For startup expenses: the architecture can maximize the usage
of domesticallyproduced resources, usinfcosteffectivebuilding technology like
diligent building structure should be done in order to provide the most effugsign

of the fourdation to guarantee thaseall amount omaterial is unearthed. Pinpoint
ways to reduce initial development expenses by usiodular structures and uniform
materials, usingimple, easilyaccessible materials and the use of reusegcled and

recyclalbe material(Akadiri et al, 2012).
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The costs in use therefore include the layout of the cleaning, maintenance and repair
system, ensuring the availability of necessary expertise and work supply, choosing
minimum maintenance equipment antdhterials and guaranteeing the service life
needs of materials and components, shielding materials from disruptive elements such
as heat, changes in temperature, wind, rain or moving moisaged air through
defects in the circumstance, simple to un@derd occupant access control (Akadiri et

al., 2012).

All recovery expenses consist of all recycling possibilities and simplicity of
dismantling, integrated reuse of an established venture, and reuse of construction
products (Akadiri et al 2012) that Coues produces less air emissions and water
contamination, creates employment and saves precious money, decreases waste and

preserves the electricity used for fr@ductionand building of materials.
2.8 Energy demand and uses in highrise buildings

Latest reearch orenergy preservationmave found that management of energy is far
more relevant and efficient in promoting energy preservation than esavgyy
technology. Per the reports on enecgnsumed by households, energy consumed by
households accountddr 11 percent of overadnergyconsumed byousehold in

2007, and 46,4 per cent of these family units were residences. The control of energy
use in apartments is thus a significant problem (Ministry of Knowledge Economy,

2008).

In the early design pross, the choicethe contractor makasill have a direct effect
on the energy efficiency of thriilding (Visaetal., 2020). Theoverallarchitecture of

the building is of considerable significance for reducing energy burdens and allowing
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adaptive construction approachesriging knowledge about the usage of building
efficiency modeling techniques throughout the design phase egistence Per a
research carriedutby Athienitis and Attia (200), approximately 60 percent of the
energy models are planned for initial phdsesign. The structure of theiilding and
positioning, plugheoveralldesign of the structure, are the keycds regions for

energy modelling throughout the initial design process.

Many research studies have revealed the relationship that is between the solidity of a
building and the amount of energy it consumes (Pessenlehner and Mahdavi, 2003;
Choietal, 2012 . A buil dingds solidity is explai
coveringbs area (A) to the volume (V). R
a reduction in the amount of energy consumed, particularly when the weather is hot

and cold (Susmva et al 2013). As per Raji et a(2017) the figure, distance
downwards, a spin, windows to wall proportion are the elements which have a clear

influence on the energy consumed in higde buildings.

Energy Institute discovered that the usage @gteicity, in comparison with the square
metre of a floor area, is almost 2.5 times higher in tall workplace buildings which have
more than twenty floors than in lexse buildings which have not more than 6 floors.
Consumption of gaalso rises withheight at approximately 40%. Due to this, the
overall amount of carbon gas and electricity emit frommigé buildings is two times
more than that produced from lenge buildingg(University College London,®.7).
Professor Philip Steadman (UCL Bartlett School of Energy, Environment and
Resources)(2017) clarified, " using air conditioning performs an important

role however, it does not entirely give anaprehensive description of these outcomes.

Averagely, the amount of carbon emitted from offices that usecamditioning
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systems are discovered to be about 60% more than the amount emitted from offices

which do not use aiconditioning systems.

Residental buildings in twelve districts in London were also analysed by the research
team; they discovered that consumption of the gas rose significantly whereas power
consumption increased. The study was carried out in the chpitaking census
districts inthe capital and comparing the overall consumption of gas and electricity in
every district with the combined total heights of all dwellings and residences, as well
as the volume, size and footprint and other aspects of buildings as population
(Stationman2017).They believe the factors above are related to the meteorological
and physical effects of tall buildings. Temperatures drop and the speed of wind
increases due to height. All tall buildings are at risk due to strong winds and many

hours of direct salight. Thiswould increase the energy used for heating and cooling.
2.9 Chapter summary

This chapter presented the background, history and meaning of sustainabithg and
theoretical apprazhes'and interpretations in architecture. The concepintdeting

the needs of the present without compromising the ability of future generations to
meet their own needs the core factor for sustainable development in many scientific
fields and Gable to bemaintained is a keyto its meaning. There are several
classifications and main characteristwegh various names in accordance with the
feature and concepts of sustainability. The common elements are economic
sustainability, sustainability for the envmment, and social sustainability. Three
pillars 3P) or threeE (Environment, Equity, and Economicé3E) and three

dimensions are often referred fodescription of the core principlesshown below
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Figure8: The mainprinciples of sustainability. Source: (by author).

There was a table falifferent viewsin this chapter to address the issue of whether
high-rise buildings can also be sustainable. The key reason for this being untenable

due to their usual conditions, which cannot be readily accompanied by the main
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concepts, is that many investigators disagree waigh-rise buildings without
considering a variety of issues. Many contrasted large anerisiglbuildings to low

rise buildings to structure their views. The key topics of their opinions are the
sustainability agencies of this type of structure: numbdioofs; human behaviours

and energy demands; the promotion of an active pedestrian life; the shade of the
surroundings; their height and size; vertical children's prisons; increased air pollution,
blocking visibility; isolating society; the destructior certain types of social and

public life; increased crime.

However if the continually living, optimistic and imaginative self, along with the
favourable sense of the human ego are used to make people happy and proud, big
buildings are a symbol of humaevelopment. When highse buildings are assessed

or contrastedwith low-rise buildings, it is true that they may not be completely
sustainablebut they should be regarded in their own right. The central principle and
purpose of sustainable buildingscording tothe studied researchis, that they can

provide mankind with no less than the amount they earn and in certain cases more.

In this chapter, compact forms can also contribute to lower energy consumption and
use in highrise buildings, in particufan hot and cold climate conditioyes explained

in this chapter. Factors that obviously affect energy consumption irrisgbuildings

are also the form pha orientation, windowso-wall ratio:

1 Energy consumptioand electricity uses almost two and a half times higher per
square foot in commercial towers wi® or more floors than inmultistorey
buildings of sixfloors or less.

1 The consumption of gascreasedy almost 40 pecent of the total height

1 Consequently, gross carbomigsions from higHevel buildings from gas and
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electricity are double those of lelevel buildings.

On average, aiconditioned workplaces have 60% greater carbon emissions than
naturally or mechanically ventilated office towers

Height reduces air tempaure and average wind velocity increaddiggher
constructions that stand up above their neighbours are more exposed to these

sturdy winds, as well as to more hours of direct sun.
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Chapter 3

SUSTAINABILITY MEASUREMENT TOOLS AND

DEVELOPING FOR HIGH -RISE BUILDINGS

3.1 Introduction

This chapter addresses the process of evaluating sustainability and its method of
rating that is, its definition and content as well as the various sustainability appraisal
methodsThe five global measurementool BREEAM (Building Research
Establi shment 6s Envi r o)nimékn taad Intefatisnals s me n t
Leadership in Energy, Environmental Design (LEED)J.S. and International;

CASBEE (Comprehensive Assessment System for BuiEmgronmentaEfficiency

i Jgpan; Green Stair Australia; are also defined aedamined on the basis of the

number of requirement specification. There is also a summary of correlations and
discrepancies between them.

3.2 Sustainability measurement and ating system

Measurement of sustainability pertains to indicators used as the comparative basic
principle for informed management of sustainability. Some measures that are still
being developed for sustainable development include ecologitddpciceconomic

fields for both individualand different combinationghese measures encompass the
measurementgvaluationand several other reporting structures, indices, standards,
evaluations, indicators and accounts. A wide range of spatial and time scales are used

to implement it (Hak, 20QBell and Morse, 2008).
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Organizational sustainability reporting, thweenged key pint accounting, and
sustainability management quality analysis for specific countries, using the
environmentalsustainable developmemdex andenvironmentalperformancendex

(Hak, 2007 Bell and Morse, 2008As regards methods to quantify sustaingabib
building/project sustainability metric is specifically defined to explicitly describe
building/project sustainability through quantifiable values (i.e. rankings, points,
ratings). Sustainable development monitoring systems/indicators are required to
support decision makers andfmwlicy makers at all leveéb concentrate more on
sustainable development. However, other than the traditional economibeive|
indicators, social, environmental and institutional indicators must also be taken into
accoun in order to achieve a wider, more realistic evaluation of sustainable growth.
Sustainability evaluation technologies can be used to achieve several objectives, for
instance, to evaluate progress of-pstablished targets or justdet an idea how
evens unfolded at a certain point in time.

3.3 Time line of sustainable rating system development

For decades, the concept of measuring and determining a project's feasibility has been
aroundi with the exponential growth of sustainable and green archieedBut the
measurement of sustainable buildings was not formally generalized or structured until
the 19906s. I n 1990, with the introduct
Framework (BREEAM), the latest era of appraisal methods was commonly accepted
(Reed et al., 2009Figure9). Sustainability rating systems are a complex ancestral
mechanism which is especially important as it defines the uniqueness of the rating
system. The key explanation for aggregating the ranking methods is the variations
betwea laws, environmental conditions and expectations of sustainable growth. This

is the key reason why every nation must develop its own ranking system. Such
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developing countries like the US, Canada, Japan, France, the UK and China have their

own specializedtandards and therefore their own ranking system.

LEED
Brasil

GBC GBC
Poland Vietnam
GreenGlobe LEED GBC
BREEAM LEED Emirates Romania
GreenStar GBC BREEAM
Australia German Netherlands
1990 1996 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
HQE CASBEE LEED GreenStar

India SA

Figure9: History of the production of ranking systems in different countries. Source:
(Khanh, 2012).

3.4 Rating systemfor sustainablehigh-rise building

According to Khanh2012), a noteworthy ranking framework for highe projects
comprises 29 related tools/systems that can be used more than others across hundreds
of sustainability evaluation tools/systems worldwide. These programs have been
guided by a complex requirentsimmethod by an intensive assessment process. At the
conclusion of the appraisal process, the following five structures were ranked the
highestthat they areBREEAM (Building Research Establishments Environmental
Assessment Method LEED (Leadership in Emgy and Environmental Desiyn
CASBEE (Comprehensive Assessment System for Building Environmental
Efficiency), Green Sta and HK-BEAM (Hong Kong Building Environmental
Assessment Method).

34.1B R E E A Mdti8g system(UK)

BREEAM (Building Researclkstablishments Environmental Assessment Métisd

the prevalent and commonly used approach to environmental impact studies for
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buildings. The BRE LtBuilding Research Establishment Limijeditiative in the
United Kingdom has been involved since 1990.isl the only environmental
assessment methodology with an outstanding and long record, according to AACSB
(2010). BREEAM has since its inception been the primary measurement framework
and development base for several ranking systems, inclu@egn StartHK-BEAM
andLEED. BREEAM contains a variety of types of architecture. With over 100,000
certified buildings and about 700,000 licensed buildings, it seems to be the most used
(BREEAM, 2008; Reeder, 2010). Over the last 20 years, BRE, have built various
BREEAM variants for different buildings like courts, environmentally safe houses,

factories, health care, prisons, supermarkets and educational institutions.

Evaluation categories and weightings Systems grant or meet a number of default
criteria by awardig points or outcomes. The criteria are defined as 9 assessment
classes known as the 'section' in BREEAMNth innovation The 9 assessment

categories and their basic statistical weightingREEAM, 2008) are as follow
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Score and evaluation technique:Every building isgraded on thestandard of
Unclassified (O<Un c | a <8 | PassfdDP a s4 5 Good & Go o<db §

Very Good 6 ®DVer y <FopoEkcellent ¥ ®E x ¢ e k8 ®on Outstanding

(8 DOuU t st aAndchdditianal 10 percent may laelded tahe overall BREEAM

result for eachnnovationcredit obtained.

34.2L E E Drétiag system(US)

The LEED (eadership in Energy and Environmental DesigBED) green building
assessment framework has been developed in the United States of America. The
United StatesGreen Building Council (USGBC) provides a set of commercially
effective, environmentally sustainle design strategies. Since its inception in 1998,
energy and environmental architecture has continued to grow exponentially. It has
expanded to about 14,000 initiatives in the United States and about 30 other countries

all over the world (FowleandRaud, 2006).

Evaluation categories and weightingsA cumulative score of 100 is split into five

LEED-NCv3 (LEED, 2009a) categoriend innovation in design and regional priority

(Figure 11).
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Figurell: LEED categories angeightings.Source: (by author).
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8 out of 100 points are qualifications (for certification) and 92 are core cradits
extra 10point incentive will be awarded foconcept excellence and geographic
priority. Theinventions inarchitecture category rewards up to 6 points for products

not covered by EED and for exceeding the credit criteria.

Score and evaluation techniqueLEED uses a simple additive system, wherdisy t
cumulative score is determined by applying one or more parameters or alternatives to
each credit earned. The building shall be graded as Certified, Silver, Gold or Platinum
based on a minimum score of 40, 50, 60 and 80, respectively.

34.3C A S B E matbng system(Japan)

Some of the research done in Japan at the beginning of 2001 led to the discovery of
the Comprehensive Assessment System for Building Environmental Efficiency
(CASBEE) in the world. The CASBEE could be expanded and used for private and
puldic buildings separated into residential and mesidential buildings and other
styles of buildings. CASBEE has four basic versions, which are aligned with the
various stages of the building life cyclre-Design CASBEE (CASBED), New
Construction CASEBE (CASBEENC), Existing Building (CASBEEEB) and

Restoration (CASBERN).

CASBEE is based on three main principles. It is planned first to calculate and track
buildings in relation to their life cycle. Secondly, the notion of environmental load
(LR) and building efficiency (Q) are the main priorities in terms of results. Thirdly, on
the basis of the principle of eco quality, a new BEE (Building Environmental

Efficiency) indicator will be implemented (Reed et 2D09).
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Evaluation categories and weigtings: The template is grouped into the following
assessment groups. The Q (Built Environment Quality) consolidation is divided into
three groups: Q1Q2 and Q3. Data from various sources are combined. The Built
Environment Load (LR) will be further divedi into LR1, LR2and LR3(table 4). All

test elements such as the Q1, Q2 and Q3 are measured to a maximal value of 1.0 in all
calculation coefficients of Q classification. Per thing is compounded by the coefficient

of measurement and summarized in S@;dhmulative Q or LR scores; the cumulative

LR scores respectively.

Table4: CASBEE's indicators. Sourc€laGBC, 20103

Q- Building Environmental Quality and
Performance

LR- Reduction of Building Environmental
Loadings

Q1: Indoor e nvironment

- Sonic Environment: Noise, Sound
Insulation, Sound Absorption.

- Thermal Comfort: Room Temperature
Control, Humidity Control, Type of Air
Conditioning System.

- Lighting and Hlumination: Day-lighting,
Anti-glare Measures, llluminance Level,
Lighting Controllability.

- Air Quality: Source Control, Ventilation,
Operation Plan,

L1: Energy

- Building Thermal Load.

- Natural Energy Utilisation: Direct Use of
Natural Energy, Converted Use of Renewable
Energy.

- Efficiency in Building Service System:
HVAC System, Ventilation System, Lighting
System, Hot Water Supply System, Elevators,
Equipment for Improving Energy Efficiency.

- Efficiency Operation: Monitoring, Operation
and Management System.

Q2: Quality of Services

- Service Ability: Functionality and
Usability, Amenity, Maintenance
Management.

- Durability and Reliability: Earthquake
Resistance, Service Life of Components,
Reliability.

- Flexibility and Adaptability: Spatial
Margin, Floor Load Margin, Adaptability
of Facilities.

L2: Resources and materials
- Water Resources: Water Saving, Rainwater
and Grey Water.
Reducing Usage of Non-renewable
Resources: Reducing Usage of Materials,
Continuing Use of Existing Structural
Skeletons etc., Use of Recycled Materials as
Structural Frame Materials, Use of Recycled
Materials as Non-structural Materials, Timber
from Sustainable Forestry, Efforts to Enhance
the Reusability of Components and Materials.
- Avoiding the Use of Materials with Pollutant
Content: Use of Materials without Harmful
Substances, Avoidance of CFCs and Halons.

Q3: Outdoor environment on site

- Preservation and Creation of Biotope.

- Townscape and Landscape.

- Local Characteristics and Outdoor
Amenity: Attention to Local Character and
Improvement of Comfort, Improvement of
the Thermal Environment on Site.

L3: Off-site environment

- Consideration of Global Warming.

- Consideration of Local Environment: Air
Pollution, Heat Island Effect, Load on Local
Infrastructure.

- Consideration of Surrounding Environment:
Noise, Vibration and Odour, Wind Damage
and Sunlight Obstruction, Light Pollution.
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Score and evaluation techniqueeach indicator is assessed from level 1 to level 5,
level 1 is set tdollow fundamental criteria, level 3 needs to be categorized to cover
traditional societechnical requirements and level 5 reflects a high level of efficiency.
A technical manual contains detailed interpretatidnsvery set of requirements and
offers supporting documents and evaluation techniques, where applicable.

344Gr e e n ratingasyses(Australia)

Green Star is an Australian neompulsory construction environmental ranking
scheme. The Green Building Coundibr Australian (GBCA), sponsored by
BREEAM, launched it in 2003. Since the GBCA was introduced, assessment methods
have also been amended tokeahe distribution process more compliant with the
LEED methodology (Reeder, 2010)he Green Star rating criterion scheme consists

of eightmain categoriewith innovation

Evaluation categories and weightingsAfter the ranking for each category hagbe
determined, results are calculated by divided the amount of scores obtained by the
qualifying numbers in each categotiyat consists ofeight main categoriesand
multiplied by 100%. For a Green Star, the overall ranking is 100 for the weighted

categoris and five bonus creativity points.
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Figurel2: Green Stacategories and weightingSource: (by author).

Score and evaluation techniqueA grade of 1 to 6 stars is determinedttoe overall
minimum score of the score of 120, 30, 45 (Best PR), 60 (Australian Excellence)
and 75 (World Leader).

345HK-B E A Miatng system

HK-BEAM has been initiated since 1996 in Hong Kong to support voluntary
initiatives to measure, improve and label the environmental value of buildings wit
view to environmental sustainability. It is owned by a-poofit and seHfinancing
organization based in Hong Kong called the BEAM Society. The established HK
BEAM (BEAM Plus 1.1 for existing and new buildings) requirements cover all

buildings: airconditioned, naturally vented, or mixed mode (Smith, 2010).

Evaluation categories and weightingsA total of 100 points was assigned to HK
BEAM in five major categoriewith numberof sulzategorieffigure: 13) and it has

innovations and additions
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Score and evaluation techniqueHK-rating BEAM's structure does not incorporate
a very simple complement proceBsised on a minimum score of 40%, 55%, 65% and

75%, the building is rated as bronze, silver, gold or platinum.

3.5Comparative analysis oBREEAM, LEED, CASBEE, Green Star

and HK -BEAM

Each of them has different value and weight for the aspects and liffere

charachteristiee@able:5 and table6).
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Initiated and place each of them are different as explain all five measurements of

sustainability in the table belowith rating system and number of categsrie

Table 7: Initiated, place and number of categories of all five measemés of
sustainability. Source (by author).

Measurement of sustainability Initiated Place Number of Categories
BREAM 1990 UK 10

LEED 1998 us 7

CASBEE 2001 Japan 6 minor under 2 major
Green Star 2003  Australia 9

HK-BEAM 1996 Hong Kong 6

3.6Gaps in existingstudied rating system

Concentration and specialization for higbe structures: this difference can be easily
seen among the measuring instruments that are commonly used to measure high
buildings. None islesigned for higliise structures or for highise buildings. In other
words, it has already been used for the study of big buildings in environmental matters,
without taking note of their specialization, and lacking the needs ofrtsghbuildings.

In many countries regardless of whether they are homes, commercial centers, schools
or offices, the low and mediusized buildings all have standardized architecture,
operation, and restoration systems. High level structures, on the other hand, have
absolutelyspecific methods, so specialized assessment criteria, especially in the fields
of structural technology and technology, base construction and construction facilities,

must be carefully assessed.

Many of these versions depend on environment and resoureetagpd are ignored

in sociaeconomic terms. They all take even more accountability, which is apparent in
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their names; for environment appraisal (such as BR#E and HK-BEAM),
environmental architecture (such aseEED), and environmental efficiency
constrution (such as CASBEE). Otherwise all economic and soaitural factors

will or will not be overlooked at the requisite precise stage.

These methods of assessment tend to shape "International Tools" for globalization.
That is, they can also be used woridev This is a significant difference since existing
rating schemes cannot be used in various parts of the world and temperature conditions
are not included in the assessment criteria. For overall performance it is the importance
of individual component$iit must be updated. The models can be modified according

to ecosystems and climatic conditions and the accuracy of the assessment can therefore
be enhanced. Furthermore, these tools also refer to common criteria of particular
features that cannot be extiedl to the description of a requirement in different

countries.

There is also a fairly large difference between emerging and developed countries. In
order to support the interests of developed countries, it is important to consider and
analyze how building can lead to social and economic development and
environmental sustainabyit In other words, because spatial, social and cultural
distinctions are dynamic, the boundaries are difficult to establish; and given the
variations in environmentakircumstances, wages, methods of building and
technology, it is impossible that a series of-ppaceived criteria will be formulated

for worldwide usage without taking the context into consideration and without having

additional ones.
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In weightings, it isnot clear that certain variables merit more credit than others. The
weighting of the part is not clarified in compliance with the different factors, such as
the design shape, while the assessment criteria of all building forms remain the same

(Tabe 8).

Table8: Compare certificate levels of the rating systems. Source: (Khanh, 2012).

BREEAM LEED | CASBEE | Green star | HK-BEAM
C Certified  C One Star Bronze
B- Two Star
Pass Silver
g Silver B+ ThreeStar
(]
2 Gold Four Star Gold
(7]
o | Good
= Five Star Platinum
S
x A
Six Star
V.Good | Platinum | S

3.7 Conclusionand chapter summary

In this chapter, the sustainable appraisal process andifteeent measures were
further explained Five weltknown approaches were included in this chapter in
evaluating the viability of highise buildings. of these approaches has specific

strategies for different metrics, waiting scores and certificates.

Further specifics are intended for the comparison of sustainable building ranking
methods in this portion. Many tools are accessible for incorporating environmental
design principles into a building process. examining the efficacy or projected

efficiency ofthe entire system, sustainable approaches of design assessment are used
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to turn performance evaluations into tools to evaluate the building output or

performance levels of other buildings

T

BREEAM: the leading and commonest used form of building environahe
assessment by it and a crucial implementation basis for other assessment
approaches, including LEED HHBEAM and Green Star. Nine appraisal criteria
must be complied with; they inae energy, land use and ecology, management,
transport, pollution, health and wellbeing, water, waste, materials, and
innovation.The building is assessed on the basis of the following criteria: non
classified, pass, fine, really good, remarkable or antihg.

LEED: Green Building Appraisal System wasveloped by USGBC. This basic
approach is used to certify the design and development of profitable buildings.
A total of 100 are grouped into five separate categories, naemtygy and
atmosphere, susteble sites, indoor environmental quality, water efficiency,
materials and resources, and innovation in design and regional pridngy.
building is classified as approvécertified, silver, gold or platinum.

CASBEE was developed in Japan in 2001. For residential and neighbourhood
facilities, CASBEE may either be usdticonsists of two main groups namely

Q for builsing environmental quality and performance and LR for reduction of
building environmental loading andeh of them has other three sub groups.

On the other side, Green Star is a joint environmental management system for
AustralianconstructionsGBCA was formed in 2003 and obtained funding from
the BRE and the BREEAM in 2003. Green Star's appraisal chitenade eight

main classesenergy, land use and ecology, indoor environmental quality,

management, transport, materials, emissions, water, and innovdteaverall
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ranks of a minimum number of stars are 10, 20, 30, 45 (Best Method), 60
(Australian Briliance) and 75 (Global Leader).

1 HK-BEAM has been introduced in Hong Kong since 1996. The comprehensive
assessment method includes excellent environmental design, architecture,
development, execution, maintenance, repair and management practices. In
partiaular, for HK-BEAM a composite index of 100 is allocated to five separate
sections: energy use, site aspects, indoor environmental quality, materials
aspects, water use, and innovations and additibhe. construction of the

building is divided into silvebronze, gold or platinum groups.

Form monitorevaluation, there are sorgaps in existing studied Rating System that

summarized in table belo(table 9):

Table9: Different gaps in globalating system for sustainatiégh-rise buildings.

Various gaps Features Improving
Concentration and Concerns of highise buildings Take a glance t«
specialization for----» totally ignored ) considers  abou
high-Rise buildings high-rise buildings
Specializations for All of them are focusing ol .

. Taking all three
aspects of » environmental and energy aspects})
= ; aspects of
sustainability they are neglected social al

: sustainability
economic aspects

There is no certain rating syster
localized andspecialized especiall Design a mode
for Erbil city. The main explanationi that related to the
that current rating systems cannot) specific area ant
implemented in various countries a not internationally
the environment is not theriterion
for the assessment itself.
It is not clear why certain issut
receive more credit than others. It . . . .
: .. Dividing  points
not explained how the Welghtlgand weightings
Weightings » factors can change with the differ loaicall -
factors, such as building type, whi gicaty.
the assessment criteria remain -
same 6r all building types

Localization - >
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So, according to this chapteand take a glance to the previews chaptiee,

measurement scale for higise buildings should be go throw different steps that

summarized in th&gure bellow:

Economic, Social and Environmental Sustainability ”

Principles of social and

| Sustainable Building Assessment

environmental sustainability Framework

Environmental Socio-culture Envi cal E ) Social-Cult

. E Sustainabilit . Sustainabilit g nvironmenta conomic ocial-Culture
Y Economic Y Sustainability Sustainability Sustainability
Sustainability
L
et ETANGIRIES.
Local Economic Growth LEED BREEAM
Support Local Community HK-BEAM CASBEE

Developing Client Business

Providing Projects With Low Cost

Provide Projects With Short Payback Priod
Increased Cost Predictability

Improved Productivity

Healthy Indoor Areas Climatic Comfort

Social Cohesion

Self Confidence And
Improve Quality Of Live
Social Security

Providing Privacy

Social Interaction
Accessibility To All
Potential Users, Public
Transportation Nodes And

Natural Ventilation And

Day-lighting

Reusable Materials And
Locally Available
Minimise Energy Use
And Renewable Solar
Control

Energy Source

Water Source

Green Star

¥

Sustainable Sites , Water

Efficiency , Energy and
i Atmosphere , Materials and

| Design, Environmental Quality,

7 Resources , Indoor, Innovation in |

i se, Materials Aspects, Indoor i
i Environmental Quality, i
i Innovations and Additions. ;

 IEQ ., Em

Innovation

ns, Materials, Land
. Use and Ecology, Energy,
Management, Water, Transport,

Management, Health and Well-
being, Energy, Transport,
Water, Waste , Pollution , Land
Use and Ecology, Materials ,
and Innovation.

Community Development. £ * Energy Efficient ; Regional Priority.
Education Development + Environmentally - i { () Group: Building
Participant In Culture And Friendly Site Aspects, Energy Use, Water | | Environmental Quality and

Performance; and

LR Group: Reduction of
Building Environmental
Loadings.
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Figure14: Conceptual model of sustainable higge buildings

74



Chapter 4

CLIMOGRAPHIC AND DEMOGRAPHIC CONDITION

AND HIGH -RISE BUILDINGS IN ERBIL CITY

This section specifies an overview of the dominant both of the environmsotad
economic conditions and background of higde buildings in Erbil city

4.1 Location and geography of the Erbil city

Erbil became the main town of KRI and the city of KRI. Erbil's latitude is 36.2° North
and the longitude is 44.02° in Greenwich's East Time zone, and the area is 453 m above
sea level Climate Consultant 6.0figure: 15) and lies on differing fertile lands of

15,870 square kilometres
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Figurel5: Study areaErbil city. Sourcei(by authoj.
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4.2 Topography of Erbil city

The topography dkRI splits into two topographical areas by heavy soil, air conditions
and solil type (Ghafor, 2012). High mountain district: the region of this Kurdistan
country occupies about 67000 square kilometres, covering 72.51 percém of
regioris total area. In thiBeld, most places are situate@grdi, 2017. Low mountain
area:there is a low mountain region in the northeast portion of Kurdistan. It is
27000Km2 in surfacandcovers 27.49 percent of therritory of KRI (Gardi, 2017

and Erbil happens to Is#tuated in tis area
4.3 Climatic condition

The climate status is a simple feature of positive responses to the world. This research
contained Koppen's climate categorization. According tMAusawee and Madfoon
(2011), the climatic grouping of Koppepears to be amongst the most renowned
and widely used types. Based on annual and monthly temperature and precipitation,
five major climate categories are described. This environment has five forms of
atmosphere (Kottek et aR006). Environment forms inade (Moist Tropical) (A =

Moist Tropical), (B = Humid Dry Climate), (C = Warm weather (Moist Middle

Latitude)), (D = Cold (Snow)) and (E = Polag)in figure 16.

Many scholars have measured the atmosphere in Iragi Kurdistan. Researchers will see
that Kurdistan cannot be clustered into a single climate type. This dilemma is attributed
to the large disparity between temperature and precipitation. It is evident that
Kurdistan is grouped by classification of Koppen into two different climatic groups
(Rasulet al., 201y, which are Mediterranean C and Steppe Climate Bi@d20).
Moreover, the Koppen system's sedny continental climate with a subtropical semi

dry (BSh) category is the Kurdistan climate (Rasul et al., 20ijtire: 16). Thestudy
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Erbil based in Kurdistan under the Bsh zoon is the area of choice for this research
Capital letters are used for visualization and demonstration of temperature and rainfall,

second and third phase are temperature markers

World Climate
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Figurel6: Climate classification of the KRG and Erbil city in particular among the
world. Source: (by author from Chen, 2014).

4.3.1 Solarradiation

The reasons given regarding hotness in the summer and coldness in the winter were
connected to the sun's angle in the atmosphée solar angle in July hits its highest

and in January it sinks to its lowest. The solar angle, also defined as radiation of the

atmosphere, passes through the summer a smaller region until it hits treesesfdice

where it has the greatest sensitivity to the sun's radiation. The longer period of sunshine
in summer and during daytime is another cause for warming. This is to suggest that

the light sparkles during July and June for around 15 hboudanuay, the sun rises

in winter months for a short span of about 10 monthau(Eid.7).

10000
8000
6000
4000
2000 |—

Figurel7: Solar radiation intensity in (Wh/m$ource(Weather file of Erbil).
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4.3.2 Air temperature

Erbil hastwo mainenvironmental factors, as previously mentioned. Which is hot, dry,
cold and wet. There is a big disparity between the average maximum temperature and
the average lowest temperature per month of the year. The highest average temperature
in three months goesbove 40 degrees Celsius. The average lowest temperature in

January and February dropped below zero degrees.
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Figurel8: Maximum average, minimum average and average temperatures in Erbil
city. Source(Weather file of Erbil).

Based on the psychometric scheme and the comfort zone in relation to the average
temperature and relative humidity, the Erbil weather conditiondedieed as having

less than or no comfortable weather conditions. The haven of the psychometric map
was less than one quarter a year. The cycle of spring between May and October and
autumn is more desirable than other months, respectively. This ensairizs/tirable

times do not need an aonditioning device and there is no sort of heating and cooling

energy uséfigure:19).
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Figurel9: Psychometric chart and comfortable zone in Erbil Sgurce(weather
file of Erbil).
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4.3.3 Relativehumidity

During the year, relative moisture differs from 66% to 26% in 9:00 in the morning.
And from 51percent to 17percent RH at 3 in the afternoon. In July and August, relative
humidity is poor. This applies to g¢hair temperature and the water evaporation
potential. In other terms, in the summer season, the lowest relative humidity is 17% at
3 in the afternooim July. Relative humidity rises to 66 percent in December at 9 in

the morning (figure: 20).
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Figure20: Average relative humidity of Erbdity. Source:(Husami, 2007).
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4.3.4 Wind and moisture

Having experience in wind path and wind speed measurements and frequency
allocation over the day, month and year is very relevantdpstally and temporally

for wind analysis. Iraq's wind power grows as it moves from north to south due to the
high air temperaturdt has already been concluded that the Weibull model is an
efficient instrument used in wind power assessment and caet¢ausrovide energy

to several areas of Irag.brief look infigure21 shows the prevailing annual winds in

the Erbil Figure 22 demonstrates monthly wind speed details at 5018ndeters in

height.

Figure21. Annually prevailing winds in Erbil city. Source: (Erbil weather tool
2011).
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Figure22: Monthly wind speed records at 50 m drfiih heightsn Erbil city.
Source: (Husami, 2007).
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4.4 Demographicof Erbil city

4.4.1 Historical introduction of Erbil city

Scientists found Erbil a crib of the human race. Metropolitan existence in Erbil can
date back to 6 000 BC and is one of the old cities of the world and the Governor's
controls have bexne traces of the past thousands of years. In the center of the town
former castle of Erbilcan be seer{fErbil Chamber of Commerce and Industry
McDermid, 2010), which is estimated at aro@00-8000 years of ag€Morris,
1994)(figure: 23). Contemporaryeports regarding past events in the area are related
to Kurdish nationalism and a promotion of the creation of a Kurdish state that does not
depend on the Baghdad governorate (NGQL5). Today, Erbil castle is not only
situated in Erbil, but also in th&liddle East and across the worl8ccording to
UNESCO World Heritagethe region was recently regarded as one of the world's
oldestmetropolitan areas. The construction and layout of the action plan, in particular
the circulatory network of the community, are dramatically affetiiede are some

charechterestice bellow:

Figure23: Historical view of Erbilcity. Source: URL 2).
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1 Urban Development:
In 1920, Erbil, considered a historic metropolitan city, experienced major advances in
different periods after Iraq was established. It also culminated in economic growth
since Erbil was autonomous and coadohtrol its own capital and finances. This gave
the metropolis the opportunity to accelerate its reconstruction, development and
stability and a harrfree atmosphere as opposed to other Iragi metropolises (Yasin,
2011), particularly in 2003 when its growtlas considerable. The form and height of
the castle has provided the area surrounding it a certain urban touch as concentrated

rings and a radial axis. Throughout its existence, the castle has become the center of

Erbil's economic growtlFigure 24).

Figure24: Advancement of the metropolis of Erlf8ource: (by author from Erbil
municipality documents).

Almost the whole city was developed between 1920 and 2013 when Iraq was formed
(Sabr, 2014). But once again the rise ¥gite investment and idepth planning tend

to be detrimental in the region around this old city. The key unexpected progress was
random, with no continuing plans but affected by the unpredictable effects of

increasing population and economic capital (iRy&8010).
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1 Transportation:
Kurdistan'sransport infrastructure systamobsolete and has not been developed
domesticallyor globally. In relation to building structures, the metropolis is without a
completely established and dependambi@gnagement. In spite of the fact that the
transportatiorsystemis shownas a credible nominee to be given the awarfirab's
bestTourism Capital for 2014, there exists a traffic system whiskeis, with no state
of the art buses, no accessible roativorks, ngroper and enougbus stations and
reliable budimetable are absemhichleaves numerous people no other choice but
to rely oncabscompletely angbrivate cars. This has resulted ia rise in the available
taxis in Erbil(Ibrahim et al.,2015). As per latest Erbiraffic police department
figures, over 69,000 taxis have been certifrecErbil. This hasontributed to
increased traffic jams. On the other hand, environmental and visual emissions has risen
dramatically (Jassirat d., 2013. Furthermore, road networks are not up to standard,
particularly rural road networks, which happens to be antteemgmportant priorities
for rural community growth. In line with globatandards, for every 100
inhabitants/km2 density requires 1 km/km2rotds. The region's road density is
approximately @ km/km2, whereas this value must hit 0.4 km/kmz2, i.e. the distance
of theroad musbe about 44,720 km (KRG, 2013)
4.4.2 Population of Erbil city
Kurdistanhas5.6 million residents The area has a yog and increasing population,
36 percent between 0 and 14 years of age and just 4 percent over 63 years of age. More
than half of workers are under 20KL 3). In the past hundred years, the Erbil area
has seen a tremendous growth in population and dawelat programs. Per year, the
population rises at 2.9% (Dizayee, 2014), while in 2015, the population of Erbil grew

by 1.530.722 (Erbil Governorate Profile, 2015).
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4.4.3 Socialaspects

Belief structure and the ethnic community: Sunni Islam is the maim d&iErbil and
Kurds are the major ethnic group. Christian sects live in Erbil, mainly in the Ainkawa
region such as Chaldeans, Assyrians and Armenians. The Kaka'i (Adg)land
Yazidis are both housed in the governorate. Some Turkmen citizens lin@ljrSEnni

Islamic region. (UNHCR, 200NGO, 2015).

Social attitude regarding to the energy and electicity \W8een electricity from the
Kurdistan area is supplied from the national grid, customers try to make use of the
services with alkelectric domestic devices particularly if they know that it is fhee.

other words, dring the availability of national electricity in any aredtw regiorthe
consumers are trying to enjoy electricity services as much as possible by operating all
electical appliances at home, especially if they know that they are not paying for it.
But the situation is different for private power supplies as the volume of electrical
equipment is limited and electrical appliances use tremendous quantities of electricity
This is not a free utility (Husam2007). Such acts will strengthen if the government
could supply affordable electricity that is always available. As the present supply of
power is irregular and ineffective, the authority is arguing that it shoultddrged by

the consumer. Electricity is only usable in certain areas of Kurdistan at midnight. If
the government continues to provide power constantly, people are able to pay
(Husamj 2007).

4.4.4 Economicaspecs

Erbil has been the center of commercial relations between the cities of Kurdistan such
as Mosul and Baghdad since time immemotizspite that the city dErbil, the
summer capital oiraqgand isnow the capital of Iragi Kurdistan at the same time, the

ecnomic capital ofraq, which is known starting point of the economy to Iraq (Erbil
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chamber of commerce and Industry). Because of the security available in the city, it is
a strong economic centrejth a large number of local factories and domestic and

foreign companies in Iraq

More than 15 international fairs are organized annually in Erbil, at which hundreds of
international corporations participate. The area has an ideal field for cattle, wheat, and
barley development throughout the years (Erbil Charab€ommerce and Industry).
Agriculture is hindered by the lack of modern agricultural technology and equipment

in different regions of the governorate (Erbil Governorate Profile, 2015).

Moreover thecity of Erbil is the centre of business and importsririraq through the
Chamber of Commerce and Industry of Erbil. The majority of the people function in
agriculture, manufacture and transport, while some are government employees (Erbil
Chamber of Commerce and Industry). Defense and overseas investment laws
stimulated a great deal of overseas investment and encouragetandesistrade with

Turkey. In December 2003 an international airport was commissioned in Erbil.

This economic development caused a building upturn.gbliernorate holds several
higher edgation schools. Despite these economic breakthroughs, unemployment,
inflation and the governorate's poor government sector continue. The tremendous
influx of IDPs and migrants from theSUis also disadvantaging the local population
(Erbil Governorate Prde, 2015).

4.5 Environment dimensions

Regarding to pblemsof environment Erbil is faced with environmental concerns

such as waste water treatment, water transport, soil conservation, air pollution, noise
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pollution, carbon emissions attributable to a rapid growth of vehicle populations and
the significant rise of generators hmetentire swsegion.

4.5.1 Air pollution

The World Health Organisation (WHO) reports a disturbing report revealing that 92
percent of the world's population actually lives in areas deemed low environmental
pollution quality, which indicates that 9 outId citizens in the nation breathe poorly.
According to the estimates of the Ministry of Environment of Iraq, 122 storms have
been reported by dust and 283 dusty day storms and experts forecast that up to 300
times further dust storms will grow in the neégh years (Koldr, 2013). Transport

from far away of organic and anthropogenic pollutants is unavoidable (Varga et al
2013). The dust levels in Erbil is expected to decrease (97.6 gm/m2.year) on the basis
of the analysis by Amin et al. (2017). The ldadust emission concentration due to
accumulated particles from moveable vehicles, vehicle combustion anebediastg

area with a high population in Erlaity is created in Erbitity (figure: 25).
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Figure25: Distribution profile of automobile in Iraq in 2013. Source: (Jassim et al.,




The source of dust storm of the Iragi Kurdistan region originates from the middle and
southern desert of Iraq. There are five magoissions from traffic delays triggered

by multiple automobiles and industrial practices have a detrimental influence on the
wellbeing of several people. The number of registered cars in lraq has risen
significantly (Republic of Irag Ministry of Planning 2013). This is apparent in the
amount ofCC? pollution.

4.5.2 Sound pollution

Noise Pollutions commonly recognized as contaminants arising from strange noises
(Carera and Lee, 2000) is an ecological problem that people face before their birth and
during existence. The problems of noise patintivere discussed both in Erbil and in
othercapitals Someof the advantages Erbil enjoyed were fast growth and investment,
population and vehicle growth, the renovation of Erbil International Airport and the
large creation of homes, industries and indaistegions.

4.5.3 Water pollution

A greater section ahe regionarea does not possess any or insufficient portable as
well as secured water connecting systems. The prevailing systems having very low
working processes, making their operability questionalBarzinji et al. 014),
performed a full evaluation of Hawlgroundwater areas, concluding that Hawler site
has reasonably good reservoirs with good quality water mostly appropriate for human
consumption and farming purpose8arzinji et al. @014) estimated that,
approximately 97.15 % well water sampled was diitdkand 87.15 % recorded no
rise. They detected comparatively high volume of nitrateld4 mgl-1) owing to

water pollution across the city, as a consequence of the waste passage.

The reliability of water and the welleing of humans are in multiple respects

intertwined (Brudtland, 2001). The recommendations of the World Health
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Organization (WHO), stated that, the fraction of contaminants found in a sample of
water under study is gelired not to exceed 0.05 to recognize it as clean and secure.
They indicated that 11% of test samples (largely water wells) from Erbil metropolitan
and its environs were polluted with bacteria, 20% and 40% of samples collected from
quasi urban and ruralaps of Erbil region were also polluted with bacteria
respectively. Different issues like leaks visible in the municipal distribution channel
are existent in the water structure in Erbil. Owing to this, employing it as drinkable
water becomes a challendde pipelines are partially inefficient due their narrowness,
this tends to increase pressure drops and minimizes stress and fluidity (Jassm et al.,
2013).

4.5.4 Waste management

No independent urban sewage scheme and no sanitary deposit system, afiahunici
solid wastewas gathered and drained into open fields or sinks (Shekha, 2011).
Recently, the municipal administration of Erbil supervised the operations of the Janaen
firm in the city, which was contracted to manage domestic waste disposal, and then
sat out the waste to its differenbnstituents (Shekha, 2011)omestic waste in Erbil

was primarily organic, the bulk of these being agricultural scraps 76%, with papers
being 5% and yard peelings 3%, whereas inorganic content was expressed in 5%
plasticsand nylon, 4% glass and porcelain and 3% metals. A bulk of the domiciliary
waste under research can be recycled or potentially recycled. In terms of percentages,
13.79% waste could undergo recycling, 85.87% could be potentially recycled and
finally 0.34%not recyclable. The estimated waste generation for low, middle and high
income households was 0.253, 0.424 and 0.447 kg/day respectively. The normal waste
generation in day is estimated to amount to 400 tons in 2009, with a production

anticipated to reach2002 tons per month and 144028 tonnes per year (Shekha, 2011)
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(figure: 26). The high values obtained, makes waste management in Erbil very

necessary.
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Figure26: Percentage of different waste components in Eityil Source: (Shekha,
2011)

Issues associated with the waste management strategy in Erbil:

1. On a daily basis, Erbil produces considerable amount of waste; which amounts
to 2000 tons per day.

2. The householdand other producers of the waste do not sort out the disposed
waste

3. The waste management approach employed by households and other producers
IS not effective

4. Owing to the lack of use of adequate models and reliable equipment the waste
disposal by dump taks is really not sustainable.

5. The transfer of the produced waste to the planned location is not effective due to
additional costs and wastes.

6. The waste management method used is hardly sustainable nor medically safe.

7. Liquid waste is not properly treated controlled by the authorities, this creates
enormous challenges for sustainable practices and quality of life of the city of

Erbil.

89



4.6 Energy constituencies and energy crisis ithe region

In the 1970's, as oil prices were booming, many Middle Eastern countries used oil
revenue to set up a new state and generate other financial resources than just oil. This
was exactly what transpired in the United Arab Emirates, Kuwait and Qatar, when
other nations preferred to utilize the massive oil proceeds for the procurement of
weaponry and for the creation of a militarized nation, a typical example being Irag.
The current administration manning tregionarea as well as preceding authorities
have rarly been interested in building commercial, industry oriented and agriculture.
This has kept the area underdeveloped and entirely reliant on the national government

for basic amenities (Husami, 2007).

The regiorwas gradually deprived of fiscal, agricultiljrand technological assets that

led to prevalent hardship and starvation in an area that was formerly defined by the
vast arable land and water supplies as Iraq's pot of gold (Husami, 2007). Furthermore,
the Kurdishleadership has not built a significantmber of evident facilities over the

last hetty years. One may claim that the region is very low in facilities. Despite the
large assets of fossil enerdiyeregion still struggles from the severe scarcity of energy
supplies. The local authority is alsunable to promise that the area can obtain
continuous fuel and electricity

4.6.1 Renewableenergy in the region

The regionis still in its preelementary phase of the idea of green energy and its
planned major presence across the globe. The idea aVableeenergies for citizens

in all Kurdish societies would take extensive education and motivation. In Kurdistan,
green energy is largely untapped and requires further research. Investigation of the

major changes in the climate parameters were considéredrder to forecast
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particular renewable energy types, rainfall intensity, wind velocity, sunlight, daily
solar radiation serve as indicators. The positiothefegions limitsregioris forms of
renewables to includeydroelectric power, wind energy, aolenergy, biomass and

geothermal energy.

The findings indicated that the field &fRI has great prospects for hydroelectric
power, wind, solar and biomass (Husami, 2007). Usually, preattor solar plants
have a limited capacity of about 50MW. Whites widely accepted that renewable
sources are not sufficient to fulfill the Kurdistan region's energy requirement
independently, renewables have an impact on achievingténgpower generation
targets (World Banksroup 2016).

4.6.2 Electricity

Power is supplied primarily from the national grid in Erbil and by two district
hydroelectric power stations namely, Dokan and Darbandikhan. The facilities produce
500MW each day for Erbil and Sulaymaniyah Governoré#ésrld Bank group,
2016) The National grid supply for the area, delivered 200MW of power until the end
of June 2006; however, the national energy crises have since decreased this number to
about half. District cities of about 125 in number and surrounding villages are
generallyserved by the general electric grid while isolated communities are supplied
primarily by local power generato(slusamj 2007) The Minister of Electricity in

KRG, planned to generate adequate energlyanmegionn 2009, to help maintain the

lights on fo 24 hours each dayut has not succeed.

Electric power resources in the Erbil region continue to be unreliable. The deliveries
vary from period to period, and the region obtained 5 to 7hrs of electric power on

average on daily basis tite endof August D07. In 2006 and 2007, the shortage of
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energy led to a series of mass remonstrations. In order to mitigate the crisis, 80% of
the populace utilize independent generators to satisfy their demands in terms of power
generation. In addition to 64,000 ID constiion costs for both personal and local
generators, the expense p@enpére is approximately 8,500 ID. The rising cost of
gasoline has resulted in estimates that households invest significant portion of their
incomes on energy in certain plag@gorld Bankgroup, 2016)

4.7 Hazards of humansand natural

4.7.1 Fire risks

Erbil has endured a number of fireidents lately and in many instances the lack of
appropriate safety precautions, administrative ineffectiveness, inadequate equipment
and a lack of public knowledge worsen this iss&ebil has seven fire branches, as
seen inthe figure bellow. Fire demrtments only protect 52% of the city's entire
territory, which impliesthat 48% of the Erbil area struggles from the delays and
challenges of supplying fire department facilities in compliance with international
requirements(Wahab and Khayyat, 2014)n certain instances, the limited road
network in the area which blocks fire service equipment accessing, traveling and
working in an emergency and reduced accessibility on the road system raises the

reaction duration of the authorities and in the end, sdiver&ilure.

92



Figure27: Geographic distribution of current fire stations in Erbil and coverage area.
Source: (Wahab and Khayyat, 2014).

Civil defence services (Fire Department Services) is described by the Parliament of
KRI as a service that seeks to take preventive action and implememegistant

works and prevent their spread” (Iraq Official Gazette 1993).

The civil defence law gdsiin the Iragi Kurdistan Region are as follows
A. Ensure the protection and safety of citizens and their land and natural resources
against fire hazards.
B. Firefighting and avoiding their propagation in residential areas.
C. Ensure the fire departmenécilities in the whole city are protected up to
international guidelines.
4.7.2 Earthquakes
Thr regionwas struck by one of the most horrific and devastating events of the sort on
12 November 2017; a huge earthquake. This earthquake caused terribletidastyu
lives and possessions. According to the American Geological Survey, the epicenter of

the earthquake was confirmed to be 30 km south of Halabja, with a focal distance of
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19 km. According to Professor Nazar Numan, a famous scholar of geology &odtPro

of the American University of Kurdistan, the last earthquake of this extent struck the
area nearly a century ago. Though the disaster in Kurdistan was recorded to be 7.3 on
arichter scale, the quakes experienced in the entire regeoa far less inse than

those experienced in Kermanshah, Iranian Kurdistan.

A review of existing housing conditions in thegion shows that an overwhelming
number of accommodation facilities cannot resist seismic loads caused by an
earthquake of this extent. The snialildings and apartments constructed in Kurdistan
have historically no suitable correlation between the existing building and the
foundation. The loads imposed on these buildings are then moved to the earth by
supporting pillars that can just tolerate\gtational force. In addition, the panels are

not completely attached to the supporting pillars and they require narrow friction zones
to sustain the effect of the lateral forces. If the buildings and their foundations are hit
by lateral forces, includingn earthquake or major winrdlated impacts, they will
weaken the building significantly, almost to the brink of destruction. Any personal
housing or villa owner depends on personal investment to construct their own homes
employing earthquakeesistant syems. However, irthe region some high-rise
buildings are built tavithstandnot just earthquakes but also serious winds.

4.7.3 Rainstorm

Global change in atmosphere has contributed to regular threats such as floods and
water shortagestemporarily, it has also impacted geographical risks such as
earthquakes (UNIRD, 200€rozier, 2010)The region is also confronted with natural

dangers

Erbil experienced severe downpours and consequently major flooding, which rendered
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roads and dwelligs with occupants stranded. The lack of proper water and sewage
maintenance is a prevalent characteristic of the city of Erbil, especially in the rainy
period. It also destroys transportation infrastructure and affects the tourism business.
Often schoolingn Erbil as elsewhere ithe north of Irags suspendeth a year as a

protection measure, as more torrential rain and floods are expected.
4.8 High-rise building construction in Erbil city

Erbil city in north of Iragalso participate in the recordingghi rise buildings
especially in the past few deca&er exampleMnaray Choly which is located in Erbil

city, was considered the tallest mnara when it was initially constructed.

One of the main and essential departmenthénKurdistan Regional Government
(KRG) is the Ministry of Construction and Housing (MOCAHhe aeaof north of

Irag situation was poorest in terms of facilities owing to the preceding lIraqi
administrations' destruction and disruptive tactics. Therefore, in the early phases of its
inception in 2004, MOCAHA's mission was very challenging to address the
considerable impet@e demands. This resulted in unsatisfactory performance because
of the lack of policy, a lack of sufficient budget and inadequate task reliability
management. Following the fall of the Iraqi regime in 2003, MOCAH was charged
with addressing the big presg need to build and improve infrastructures. Relative to
periods preceding 2003, MOCAH accomplished several important objectives in regard
to building and transportation programs. MOCAH's internal operating system and
policies do not address immediatedgootential infrastructure requirements in the

Kurdistan Regionn the most effective way.
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The key task of MOCAH is the construction of buildings and housing. Its vision is the
provision of proper housing for the surging populace. Construction is anthrivi
market, particularly in the housing industry in the Kurdistan region. In Kurdistan, a
large percentage reside in their private homes. In the whole region, 79% of residents
reside in their own homes and have purchased them entirely. This is not ehgrely
case in the urban locations and remote locations where the percentages 77 and 89
respectively. Though there is significant acceleration in construction, private family

abodes remain high, even with large families.

Owing to some recent research, ecoitoamd social studies, projections of the typical
residential unit and evaluations of current housing standards, these estimates suggest
the following details. All of these evaluations are dependent on the findings listed
below (Ministry of Planning, 2012)

1 There is no full data on the scale of dwellings and a huge deficit would occur if
old population and housing surveys carried out many years back are used.

1 Everything data suggests a housing crisis.

1 There are significant differences in the degree of mgusatisfaction among the
numerous provinces.

1 The challenges of infrastructure deficits, congestion and limited accommodation
are far more severe in remote locations than in urban cemtessis because,
earlier infrastructure programs have overlookas¢éhareas and exempted them
from all the advantages of living in urban areas. The housing deficiency study
reveals that more than 37 % of the remote populace in this area suffer from a
severe deficiency. (Essential activation code number seven of 2008 and

include lowincome accommodation for citizens).
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Urban planning and urban policy are decentralized, collaboration is poor and roles are
conflicting. Furthermore, thehain of command for organizing, selection and
permissions is not so clear. In additidnge to the poor local structure, the mechanism
does not encourage citizen involvement or participai®G Ministry of Planning

and UNDP, 2012)The city is designed on a circular structure of rings from its
historical citadel. Rindive development derfiges are limited, spanning from 100 to

200 people per hectare. The current urban fabric upng five is capable of
accounting for demographic rise till 2015. The town extends outsiaeydive, amid

this capability, as a result of various new camsion and personal financing. The
deployment of the facilities cannot however meet the distributed construction pace

(KRG Ministry of Planning and UNDP, 2012).

For Industrial Buildings Permits, Februa2@0Q A discussion was convened in the
Ministry's office on 26 February 2000 under the coordination of the Dir&G@aeral
of Physical Planning and the Director of Physical Planning for the Province of Erbil
and officials of thecommission approving authorizati for commercial structures
built in compliance with the Ministry Order No. 4094 ot871998. Several concerns
were raised during the discussion regarding the Criteria for authorizing approval for
commercial structures. They agreed to revisit the guidsl{Ministry of Planning)
following consultation and review of the subject and to promote the interests of people
and enable them to establish and redevelop villages and towns, as shown by several
points relating to higliise structures below:

1 Space andarridors

It can be seen in the tble bellow
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Tablel1Q: The percentage of the open spdcessix different lot AreaSource(Erbil
municipality).

No. Lot Area The percentage of the Open Space
1 [(30-99)m2 S 5% .
.2 | (100-199)m2 8%

3 (200-299)m2 I 12% ,

4 [(300-399)m2 A R - .. I
5 | (400-499)m2 do20%

6 More than 500 25%

1 Parking space for vehicles
A lack of adequate automobile parking spacpeeghaps the maj cause of transport
issues imny major city. Considering offices, low ranking ones require one car park,
medium requireswo car parks and high requires three car parks with each car park
approximately 50rh However, this usually is depa@ent on the number of guests
utilizing the facility.
1 Structures
They are built in compliance with the existing Uniform Building Code (UBC) and
practice codes of British Standards
1 For resilience to fire
In order to alert the inhabitants when there is aenae 6 fire, each structure shall
beequipped with a fire warning device in accordance to (493) for the situation of fire.
The warning system must be properly link through a wireless communicator to the
department fire control center surveillance system
- In order to avoid the transmission of flames, gases and smoke via the vertical
entrance from one floor to the other, any exit stairway and other vertical space
between the floors of a structure shall be sealed and secured, allowing ample
period for peopldéo access the route of escaping.
- All structures that are greater than five stories should have at least 15 m long

spiral fire stairs as exit routes and needs to be more than just a single route.

98



- Each high rising structure must feature a red light

1 Glazing
Glass shall normally comply with BS 952. In all conditions, the glazing has to be wind
and wateitight within BS 6375with maximum gap for spontaneous displacements
and othemotions(Ministry of Planning).

1 Earthquakes anduilding guidelines in Kurdistan
Kurdistan as an area has still not established any specifications or standards of conduct
for its architects to use in their projectéie present difficulties in the architecture and
the lack of architectural integrity mean thiaé iarge number of structures in the area

will be completely destroyed if they are struck by a massive earthquake

A vast number of designers utilize various internationally accepted standards of
conduct in their operations owing to the challenges preseftrdistan in terms of
vivid lay down rules. These standards may not relate perfectly with the specific
situations witnessed in Kurdistan environment. Also, it is clear that, it is very difficult
to manage higiguality building construction without propeonstructiorregulations
(Issa, 2017).

4.9 Chapter summary

This chapter places the work within the situational scenarios of the city of Erbil and
outlines the position of the leadership of Erbil's higge building regulation and
construction systems, with specific foausthe highrise residence living patterihe
climatic conditionandthe demographiof the city of Erbil can be summed up as
follows (tablell and tablet2). Also, table 13 shows thahe city of Erbil faces

ecological challenges
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Tablell: Climatic conditions of theity of Erbil. Source: (by author).

Aspects

Properties

Location 9 Situated 453 m above sea levellatitude 36.2 °north and

longitude 44.02 ° in theasternhemisphere frongreenwich.

Topography 9 Erbil is situated in the low mountainous zone.

Climate 1 Located under the Bshoon classification in thesemiArid
condition climate koppensystem.

Air 1 Warm to hotin the summerover 42 C andduring the winter
Temperature seasorbelow O°C.

Relative 1 Ranges from 66% to 26% at 9 Atiroughout the span of eac
Humidity year and at 3 PM, from 51% to 17% RH.

Wwind and  Monthly wind velocity levels faster than 8 m/s at 50 m and al
Moisture 4 m/s atl0m height.

Table12 Demographic of Erbil cit. Source: (byauthor).

Aspects Properties
Historical 1 It goes down to at least 6000 BC and is one of the worl
construction of  earliest consistently settled cities
Erbil city
Urban 9 The outline and elevation of the castle influenced the u

development

architecture as concentric rings and radial axes in
surrounding city.

1 The absence of strategic direction has generated incre
frustration with latest construction ventures and r
complexes in the old town.

Transportation 9§ The transport network itheregion is outmoded

system 1 In addition, transport systems do not satisfy curi
requiremen

Population 1 2.9% pace of growtlthe populace of Erbil in 2015 reach
around 1.530,722.

Social 1 Religion and ethnibackground: Kurds are the Sunni facti

considerations

of Muslims and the prevailing ethnic community.

1 Christian groups exist, and algazidis. A few other ethnir
turkmen, who are affiliates of treinni muslims, also resid:
in Erbil and the egion.

Economic
considerabns

1 Irag's summer capital, which is now the capital of Ir
Kurdistan and doubles as Iraq's commercial capital.

1 It is a powerful economic area due to the security that exi
the town.

1 The city's surroundings have been ideal for farming, indus
andpopular assets over the years.

9 Even with such economic achievements, joblessness, infl
a weak civil service continues to threaten the city.
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Table13: Ecological issues of the city of Erbource: (by author).
Aspects Properties

Air pollution  q The dust drop level was reported in Erbil (97.6 g@year),

with a high dust drop level in Erlity.
1 Vehicle emissions and toxic contaminants have impacted r

residents and have caused a lot of medicaiplications.

Sound 9 Like most metropolitan areas, accelerated growth, incre

Pollution guantity of cars, business and manufacturing zones, num
activities etc, have contributed to the noise issues throughot
city being tackled.

Water 1 Hawler is adequately equipped with strong reservoirs posse

pollution reliable water that is usually appropriate for consumption
farming purposes, but issues such as leakage in the f
transmission networks are presently plaguing the veaitecture
in the area, which guarantees that most of the water supplir
not secured.

Waste 1 Every municipal solid waste being generated is disposed in

management  fields with no segregated mechanism in the town and als
sanitary dump sites.

According tothe regiors energy representatives and crisis:
1 Despite the enormous deposits of fossil fuels, the region continue to struggle
from severe lack of power supplies.
1 Since the position oareasf north of iragimits the forms of renewable ermgr
to comprise only hydroelectricitptherwise wind power, solar and geothermal
energy, and renewable energy is indeed largely untapped and requires additional
research and development.

1 Energy supplies continue to be unstable from time to.time

Table14: Compatibility with human and environmental haza®isurce: (by author).
Aspects Properties

Fire risks 1 Fire services just reaches 52% of the city's overall territory

Earthquakes  { The massive number of buildings could nesist the seismi
pressures that the massive earthquake released..

Rainstorm 1 Areaof north of Irachas experienced environmental hazard
this nature. Owing to the heavy rainfall which leads to cont
flow of water into water bodies, this makéee levels of the
water bodies rise and later pose as natural risks and flood
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Regarding to the @vernance For High Rise Buildings in Erlaty, in highrise
housing complexes, Erbil identity and traditions are not expressed. The significance
of thelink between high structures and the climate has still not been investigsted.
While there were complaints of loss of visual protection, children's playgrounds and
public facilities, there has noénoughstudy to offer ways to enhance these

circumstaces.

The city is designed on a circular structure of rings from its historical citadel. Ring
five development densitieselimited, spanning from 100 to 200 people per hectare.
The current urban fabric up tng five is capable of accounting for demagjne rise

till 2015. The town extends outside of Ring Five, amid this capability, as a result of
various new construction and personal financing. The deployment of the facilities

cannot however meet the distributed construction pace

For permits for indusial structures, these considerations apply to the construction of
high-rise complexes:
91 High-rise structures not permitted in the buffer range (municipality 1 zone).
1 Car parksronsidering offices, low ranking ones require one car park, medium
requires two car parks and high requires three car parks
1 For fire resistanceal structures are greater than five stories should have at least
15 m long spiral fire stairs as exit routes
1 Glazing:glazing must be able to withstand or preventehrance of wind and
water.
1 Earthquakesthere are really no structural laws mandating compliance with

minimum specifications during building planning and building processes.
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Chapter 5

LOCALIZATION AND SPECIALIZATION OF THE
MODEL OF SUSTAINABLE HIGH -RISE

MEASUREMENT TOOL

5.1 Introduction

This chapter focuses on the methodology applied in this study. Adopting a mixed
method, the study uses both qualitative and quantitative methods to collect and explain
data. The main aim of using literature review ittentifying different parameters of
sustainablity and sustainable highe buildings Also, the purpose of interviewing
different participants is so as to involve them in drawing up a model and measurement
tool for sustainable highise buildings in the ity of Erbil in efforts to arrive at a

general agreemebetweerthe different stakeholders involved in the building.
5.2 Researchdesgn

According to Creswell (2005), research desgine procedure involved in conducting

a research; data collection,adysis of data collected, and report writil@pecifically,

research design allows us to answer our research questions. A study design is therefore

i mportant i n determining whet her oneods
Consequently, this study is desgghin such a way as to effectively address the

research objectives of thesudy.
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5.3 Data collection and obtaining information methods

There are two different methods for obtaining data; qualitative and quantitative
methods. For the purposes of this study, that is, the designing and development of a
measurement scale for the higbe building in the city of Erbil, a number of different

will be adopted, some of which have been previously explained.

Some of the methods adopted in this study in order to achieve the objectives involve;
documentation analysis, review of literature on higle buildings, evidence based
architectural designswsustainable architectural strategies, and architectural design of
buildings. Furthermore, the study will identify the different parameters for sustainable
high rise building accepted globally, investigate the local conditions and constraints in
the congtuction sector in the city of Erbil, as well as an analysis of the current policy
and regulation relevant to the measurement and ratings for sustainableséigh

buildings.

Data collection for this study was intentionally designed to be -vadging and
interdisciplinary, bringing together techniques from architecture, psychology,
environmental studies as well as income analysis. The majority of selected articles
reviewed in this work are published in English and indexed in electronic databases.
The resegcher carefully reviewed transcriphd highlights those cases related to the

drawing up of the evaluation model.

Besides theliterature reviewthere is global rating system for assessing the buildings
as a first step towards developing a measuremeld. aa second step, analysing
different highrise buildings will also go a long way to answering some of the

questions which the existing measurement rating systems are unable to answer. The
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specificities of the conditions in the particuleguntry condion which have been
explained inthe previews chapteas well as interviews with experts regarding the
model combined together will constitute step three irdthgram for getting the final
step to design and develop the measurement sehieh is the main focus of this

chapter(figure: 28).

Step One
From Literature Reviews on Notable Global Rating System
Principles and Parameters | «—— Sustainable Building @, .
of Sustainability in Assessment Framework :
Buildings (SBAF)
| |
q |
| Step Two [
L v
PR ) . . . THEORETICAL
: * Studying High-Rise From screen review BACKGROUNDS AND
Buildings Gans in Exicti GAPS OF MEASURMENT
Concern of High-Rise ‘ M aps In Xlsl;'“f,% TOOLS OF :
easurement Rating
SUSTAINABLE HIGH-
Buildings System RISE BUILDINGS
Step Three
Country Condition Expert Interviewee
- - X X LOCALIZATION AND
Climographic and — Sustainable aspects in SPECIALIZATION OF
Demographic Condition Erbil City for High-Rise THE MODEL
and High-Rise Buildings Buildings.
Step Four
R > Sustainable Assessment Tool with Their Indicators for Erbil High-Rise Corrrnrnna s
Buildings

Figure28: Steps of developing a measurement scale for sustainableigegh
buildings
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5.4 Concernsof high-rise building

To fill the gap of concentration and specialisation for higle buildings, there is a
concern ofigh-rise buildings.The architecture oflR construction contains several
characteristics and qualities that make them unique and exceptional in contraest to oth
buildings The pattern of successful evolution is higge structures. It requires
sophisticated technologies and main components. Whatever the positive dedication to
high living standards, a range of problems remairather verds, the optimistic
appoachto highliving standardsvassuccessfulif is relatedo arangeof issuegYuen

2011). However it is important to identify issues that contribute to major concerns, as
they need to be remedied in order to foster healthy fiscal, social and envitahmen
activities. Many major problems with large buildings can be listed as follows:

1 Fire prevention and fire incidencever the years, tall buildings have achieved
substantial worldwide prominence in terms of fire safety. Several floors in the
large buildng allow many people to travel long vertical distances in an
emergency down the stairs. While the fire codes are improved, many big
buildings appear badly designed. All buildings have few to no fire protection,
fire control and emergency management prdgcan particular in the
underdeveloped world. The explosion of fire in higge buildings jeopardizes
the lives of residents and firefighters. For example, Hhigight shafts provide
lift shafts, smoke shafts, wire and plumbing shafts, and parcelsanthivaste
drops. Railings, gypsum block walls, automatic doors and trap doors typically
prohibit occupants from going through such vertical components. Glass, asphalt
and metal pieces from tall buildings will injure passaysiuring the process on

theground Wu, 2Q0).
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Vertical transportlifts are accessible in most of the tall buildings. Tuge
buildings the more lifts needed to service different banks at different locations.
For vertical transport, elevators are an integral parameter. They adsouseful

tools in emergencies. The operational performance is calculated by measuring
the nature and delivery of lifts well before the operation is over. The failure of
the lift is seen as a significant problem and must thus be stopped at all costs. It
should also be accepted that elevator travel time is another problem.

The neighbour effect is that tenants and associates have a much greater effect on
each other in tall buildings than in lenge buildings. Anxiety over this is also
highly necessary.

Crimes in elevators and hallways: violence and abuses like rape and theft are
reputed to be the primary thrust of crimes nationwide, rather thamnidevand
high-rise structures. The architectural layout of a big building facilitates illegal
behaviour andhus poses safety issues. However the real result of design can be
modest.

Accidental falls from the highise stumbling in big buildings and sliding down
from high floor is one of the biggest risks to the inhabitantsi®Bs. Drops

from heights often p@&sa serious risk to building workers.

Equipment failuresfacilities in massive buildings may be affected if not
properly shut down in the event of power outage and subsequent recovery.
Measures to mitigate damage are important. Water pumps and heatergssys
often need to be shut down manually in a large building, especially after a power

outage.



1 Structural protection: rigid structural stability requirements are not compulsory
in highrise buildings because the construction plays a vital role in the
presevation of life and against earthquakes or other causes such as burning.

1 Building height: most people experience a degree of disparity while they are at
height. The visual system offers details that contrasts with somatosensory and
vestibule structures thaontribute to an imbalance in height where there is a
distance of more than 20 meters from the eye to the object. If a person has a
chance of fallingfeel a sebce of dange(Salassa and Zapala, 2009; Yuen,
2011).

1 Behavioural problem in childrerchildren living in big buildings reported to
have twice the number of behavioral problems such aswe#thg and
temperament issues (Salassa and Zapala, 2009). These issues will be
counterbalanced if access to open space is given to children; that is, the
correlation of problems of big buildings with behaviour. The lack of adequate
room for children may therefore be seen as another difficulty of living in big
buildings. In a study of children in relation to gender and financial wellbeing, it
has been found thathildren in big buildings more prone to have major
behavioral difficulties relative to children in other forms of housing. Therefore,
high-rise or tall structures have a strong function and effect on the development
of children. Possible challenges vargrh simple growth challenges to routine
daily tasks such as playing.

1 Fewer social interactiorsocial relations can be split into two sections: those of
the individuals in the same household, and those of the neighbours in a certain

household. The Salassa and Zapala (2009) and Auclair and Hertzog (2015) claim
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that people in big buildings have verysocial skills between themselves and
others.

Lack of privacy: HR apartments sometimes offer less privacy than LR
apartments such as visual privacy in acoustic, visual and olfactory privacy.
may also be stated that it is not simple to get anyssgl or less privacyn

towers

Suicide:some studies suggests that several residenk$Robuildings exhibit
depressive problems more frequently than in other dwellings. This makes them
feel suicidal, that is to say, want to spring down from the house. dans
conducted in Singapore between 1960 and 1976 showed that the number of
people living in high buildings rose (from 9% to 51%). During the same time,
the suicide rate increased fefotd in high buildings, while suicides declined in
different ways (Tumer and Wigfield 2017)

Family andcommunityliving: autonomy that gives children a sense of security

is missing from the environment of the big building (Story and Saul, 2015).
Overall residential satisfaction is affected more by the lack of entertainment
and/or social open space at large buildings than at low buildings (Prezza et al.,
2001). Where the outdoors and other social spaces are small, people are "forced"
to spend more time indoors where they can be overcrowded (Prezza et al., 2001
and Du, 2015)They are tailored systems that make people believe that they exist
"vertically," mentally, socially and emotionally" (Adodmany 2018). The
longitudinal tendency of frustration in poorly designed hiigle settings can be
complemented with a broader sem$econstraint and exclusion (Prezza et al.,
2001 and Du, 2015). The construction d&fettical Gated Communities”

(VGCs), which limit social contacts and foster socioeconomic class formation,



has been explained by income and racial disparityK@dmany, 208). In
addition, theTB, containing high, middle and low classes, could accommodate

a vast number of people in many divisions and incomes. However, blame
concentrated on massive buildings that mainly care for the poor or wealthy.
Humanscale:humanity is the standard of all things, as described by the Greek
pre-Socratic philosopher Protagoras, {&ddmani and Ali, 2013). Human level
observation is important to the comfort of people in environmental
sustainability. In addition, skyscrapers sommets disturb the urban scale by
breaking neighboring houses and public areas. The house is more than 20 stories,
and it is much more than 44 times the height of a human being, at which stage
one urns his or her head back to look at the skyline acrossabglsendigand

Keast, 2010).

Placelessness and the public realm: because of their wide capacity and elevated
heights, the topic of placelessness has also been applied to high increases. High
buildings also encourage an intimidating, harrking enterpise atmosphere

in central business districts. In comparison, they share the concept of living in
tight apartments in residential neighborhoods that are more like cellars than
living areas. By dwarfing nearby public spaces and houses of historical
significance, incredibly large buildings also disturb the human dimension (Gehl,
2010). Conversely, civilians are also not able to see architectural art and
customized features, such as flowerpools through the various new windows that
give a touch of nature to thesypes of residential buildingél-Kodmany and

Ali, 2013). Freedmar{2014)argues that vernacular brick, wood, and stone low

rise neighborhoods are more humane than glittering,-atelylass higkrise

neighborhoodsMoshe Safdie said that higise buldings disrupt the public
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domain often. He has illustrated that big, blank facades have replaced small
motherandpop shops in traditional communities {Kbdmany, 2018).

Preservation anfllocking views: tall buildings, not like low buildings, shield

their height from the other side of the city. There are regulations to prohibit block
views in certain towns such as London. Safe sights are of vital significance in
urban development, especially if there is an iconic building or historic landmark
in the cityof global importance.

Window cleaning,repair, andmaintenance: workers' lives are jeopardized by
constant work to repair and clean their walls. People sometimes take the issue of
window cleaning for skyscrapers lightly, but it remains a common cause of th
deaths of employees. Architects continue to work to build and not save lives with
modern ways and products. The last question to answer should not be the matter
of window washing. Furthermore, breaking and shattering glass are persistent
Issues.

Constrution workers:the construction of tall buildings, in particular extremely
high structures, can lead to workers being killed or injured. Sadly, building
depends on physical work done by workers. For eg, the mounting and external
covering of the facade depkron the workers, meaning that the panels are
manually gathered from the cranes and assembled in some areas. Building
workers repeat the same process until the facade is done on each panel. It is slow
because hundreds of panels exist in Burj Khalifa, ealhe¢he 26,000 glass
windows (AFKodma 2015). Montage work at the upper floor, where the wind is
high, is more dangerous as a minor error committed by an employee may lead

to the collapse and death of the employee.
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1 Health andwell-being: several reportsdicate that residents itall and HR
buildings are recovering from a range of emotional trauma and other adverse
psychological conditions. Studies have shown that unfavorable social interaction
among residents tends to produce tension and conflict betiven because the
floors and other services are shared (Prezza, @08l1). Nonetheless, the more
the size and assets existed, the ntloeetension amounted. The congestion of
homes, insufficient planning and construction, accelerated arrival and
disapgarance of inhabitants, the shortage of outdoor recreation and the
possibility of social spaces are declining. Specifically, friga buildings in
poor areas have to cope with overcrowding, a restricted outdoor and leisure
room. Also the probability of ehanging money and space is strong. By
contrast, inhabitants of costly lifestyles will encounter alienation (Prezza et al.,
2001).

1 Semiotic method: incorporating architectural type as a language that contains
messages allows it easier for architecturesal signs. In encounters of what the
building comprises, which ideas are contained in it and how these theories will
usually help the society or other buildings, the audience is told. Many scholars
claim that the attractiveness of an urban town relietherstyle of building in
that town. (Sani et al2015). It is obvious that highise buildings play a vital
part in the representation of an area, whether it be for landmark purposes that
have a symbolic purpose or just for the neighborhood. Many pesgiena that
elevated buildings are associated with a huge bad ego (Roaf et al., 2009). The
selfish, selfish character that outlines the neighbors and other activities on the

street (Balint et al., 2013).

112



1 Bird crash:crashing with birdglass is one of the ttémental consequences of
high-level constructions or skyscrapers around the globe. In reality, millions of
birds die every year from glass collisions, which renders them the second biggest
danger faced by human beings after their environment is lost.UBhes
primarily responsible for about a billion birds per year (American bird
conservancy, 2014). Clear and opaque glasses injure birds during the day, since
the birds don't realize the clear lenses are blocked passages and so they want to
fly accidentally In comparison, reflective glass represents clouds, atmosphere,
and the terrain that replicates an environment that is thought familiar and
attractive to birds. Owing to the reality that most modern-higghbuildings are
glass enclosed. We may then doe that skyscrapers appear to be the ideal
executioner.

1 Space and venuanforgettably, the position and costs of constructing -igé
towers is always directly associated, however these locations are not taken into
account in terms of environment batterms of financing. In a survey, five
different venues were measured in relation to how much it was sold and key
building price rangeThis lead to the unexpected outcome that the cost of
skyscrapers in Shanghai was about four times smaller than desgmed in

London (Watts and Langdon, 2010).

Similarly, problems that lead to the existence and function of skyscrapers should be
recognized as they need to be alleviated to promote sustainable financial, social and
environmental activists, atated above and-examined. As defined in this part, the
scale for measuring skyscrapers must therefore be followed step byatiepl5

shows the summary of concerns of higge buildings
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Tablel5: Summarized of concerns bigh-rise buildings Source: (by author).

Concerns

Key themes

Safety

Fire safety and fire incidence

Accidental falls from the height

Structure safety

Safety while maintenance and cleaning

Safety of construction workers

Vertical transportation

Elevator breakdown

Travel time in elevator

Crimes and security

Crime in corridors

Crime in elevators as rape and robbery

Scale and size

Human scale

Building height

Children behavior

Behavior problem in children

Children development

Lack of adequate playing space for children

Social and community

Family and community

Social interaction

Isolating from others and ground

Disparity in quality of life

Who the neighbors are

Lack of neighbor facility

The public realm of the livability of street

Environmental aspects

Bird collision

Prevent natural ventilation on nearby buildings

Loss direct contact with nature

Negative affect on surrounding

Semiotic approach

Sign and symbolic

Placelessness and public realm

Privacy Lack of privacy
Health and well being Psychological feeling - suicide
Stress and other negative psychological conditions
Cost Speculates investment
Mistakes while construction
Space and location
Heritage Respect to heritage and historical buildings
Preservation and blocking views
Services Power failure
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5.5 Expert interviewer

From a social scientific perspectiventerviewsare a method of data collection that
involves two or more people exchanging information through a series of questions and

answers

Interviews as a method of data collectionamqualitativemanneris one of the main
methodsof inquiry adoptedn this researcto fill the third gap Interviews are most
appropriatewhen there is some knowledge about the phenomenon being studied or
where detailed insights are required from individyadrticipants They are also
particularly appropriate for exploring sensitive topics (&ilal, 2008). The purpose

of theinterviewsis to explore the views, experiencbsliefs and/or motivations of the
architects plamers and engineers cdtme social and environmentallyustainable

aspects irthe city ofErbil for high-rise buildings.

Interviews as part of the qualitative methods used in this study are thought to provide
a 'deeper' understanding of socf@henomenahan would begottenfrom purely
guantitative methods, such as questionnaires (Silverman,.2000)

1 Interviews in depth
There are a variety of methods of data collection in qualitative research, including
observations, textual or visual analysfer(instance, from books or videos) and
interviews (individual or group) (Silverman, 2000). Gill (2008) purports that there are
three fundamental types of researcherviews structured, servstructured, and

unstructured.

Structured interviews are baaslly, verbally controlled surveys, in which a rundown

of predetermined questions are posed, with texero variety and with no scope for
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follow-up questions to responses that warfartherelaboration. Consequently, they

are simple and easy to oversee and might be of specific use if the explanation of
specific inquiries is required or if there is a likelihood of literacy or numeracy issues
with the respondents. Be that as it may, by thety wature, they only allow for limited

participant responses and are, thus, of little use if 'depth’ is required.

Then again, unstructured interviews don't mirror any biased speculations or thoughts
and are performed with almost no organization (May,12@d Gill, 2008).
Unstructured interviews are generally véegious(frequently enduring a few hours)

and can be hard to oversee, and to partake in, as the absence of predetermined
guestions gives little direction on what to discuss (which numerousipartis may

find confounding and pointless).

Semistructurednterviewscomprise of a few key inquiries that help to characterize
the areasto be investigatedyut alsogivesroom for the intervieweror interviewee
digressin orderto be able to provide mie details if necessai¥ill, 2008) which is
used in this study

1 Population andsamplesize
Salant and Dillman (1994) contend that there are standard sample sizes which are
recommended for statistical procedures which vary, however, there is no single
method or e sample size that is applicabledeerystatistical procedure and research
method. Nonetheless, (Mason, 2010) contends that a lot of scholars posit that the
concept of saturation is an important factor to always keep in mind when considering
the size of samples in qualitative research. Salant and Dillman (1994) and De Vaus
(2002) on the other hand, argue there are two important factors which determine the

required sample size; the degree of diversity in the population which is intended to be
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studed and the level of toleration extended in case of sampling error. Consequently,
the level of saturation relies upon numerous elements and not every one of them are
under the analyst's control. A portion of these include: studying of homogenous or
heterogneous in the populace, amount of money in the budget to carry out the study,
selection criteria, the experience of the researcher, critical key rang fordaptim
understanding of the topic (Charmaz, 2006), hypothetical sampling concerns with
ensuring e@pth on relevant concepts and examining a range of concepts and

characteristics (Strauss and Corbin, 2007).

Qualitative researchers need tools which they will use to analyse the sample size while
preparing for a study as well as during the research @eoodse able to continuously
assess the sample size, and finally to be able to ascertain if the sample size chosen is
requisite for the intended analysis and publication (Guest.,e@6 and Morse,
2000). Guest, Bunce, and Johnson (2006) with regards to the mirthawnple Size,

that often saturation usually occurs when there are 12 participants in a homogeneous
group. As such, taking steps to ensure that no new major concepts e@merge
subsequent interviews or observations is always necessary. As such, a minimum of 15
participants for most qualitative interview studies works well when the participants are
homogeneous. However, if the participants being interviewed are of diffeped, ty

then it is possible that 12 to 15 of each typ@esdedn order to reach saturation
(Latham, 2013). Some academic journals are quite specific with regards to the designs
for their sampling sizes. For instance, the policy adopted by the Archivi&sxohl
Behaviour for their publications is a sample size of between 25 to 30 participants as a
minimum before saturation is reached and redundancy in grounded theory studies that
use indepth interviews (Dworkin, 2012jable16 shows the summary of samgiee

in interviews.



Tablel6: The summary of sample size in interviews. Source: (Namey, 2017).

Individual interviews

Morgan and Not defined
colleagues
(2002)

Guest, et al. The proportion of

2006 identified themes at a given
point in analysis divided by
the total number of themes
identified in that analysis

Francis, et al. The point, after conducting

(2010)(gated) 10 interviews, when three
additional interviews yield
no new themes

Coenen, et al. The point at which linking

(2012)(gated) concepts from two
consecutive focus groups
or individual interviews
reveals no  additional
second-level categories

Hagaman and The number of interviews

Wautich required to identify the

(2016)(gated) most common themes in a
total of three interviews

Namey, et al. The proportion of

(2016) identified themes at a given
point in analysis divided by
the total number of themes
identified in that analysis

Study authors  Saturation definition Findings

5-6 interviews for most concepts
In all four sets of interviews, approximately 80-
92% of concepts identified within 10 interviews
(extrapolated from reported data)

6 mterviews to reach 70% saturation
12 interviews to reach 92% saturation

Most themes in both studies identified within 5-
6 interviews
Saturation reached within 17 interviews in one
study, and not reached in 14 interviews in a
second study

Inductive approach: 13 interviews to reach
saturation
Deductive approach: 8 interviews to reach
saturation

Less than 16 interviews at site level
20-40 interviews to identify cross-cultural meta-
themes

At the median:

8 interviews to reach 80% saturation (range 5-
11)

16 interviews to reach 90% saturation (range
11-26)

For this studyhere ard 2 intervieweesamongstvhichwe havean architect, engineers

as well aexpersfrom different ministries ashadministratios such as municipalities

and tourismThe plan is to gather data about the strategies they usually implement and
whether these amgther sustainable or unsustainabletfahigh-rise buildings irthe

city of Erbil. Theinterviewees who have been interviewed have many yafars
experiencen the construction sector in the regidime targegroupfor this surveyis

comprised of stakeholders in the construction industry in Erbil city, categanized
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four professionatlasses architectsplannerscivil engineersandotherengineersThe

following table is the samples categorized with their description criteria

Table17: Sample categorized and their description criteria.
Categorizing Number Criteria

Two architects in Policymakers in the Ministry
Municipalities and Tourisnm Erbil city.
Two architects from thélinistry of Higher Education
Architects 5 that they already studied the sustainability and -hige
buildings for theimaster degree
One architect fronthe private sectors that has experier
in the highrise construction in Erbil city
Two planners in Policymakers in the ministry of plane

Planners 3 One planner from the private sector that he/she alr
has experience and studied the sustainability and
planning
One civil engineer fornthe Minister for Housing anc

Civil 2 recons_tr_uction_ _

engineers One civil englnee.rfrom the private sector thgt he/s
already has experience and studiedstirgtainability anc
city planning
Different branch in engineering in the buildi

Other 2 construction. Mechanical and environmental enginee

engineers selected because their experience the -high
construction

1 Interviewssample structure
Sectionone: Personal background information of the participant
Questions 1 t& in section onaverequestions intended to collegp¢nerainformation
about the r es pontheispersanal watkgrouaocludeng nasd, i ¢ S
contact information, gender, age group, occupation and highest level of education

awarded, careerod6s experience, place of wi

Sectiontwo: General issues
Questions6 to 10 in section two were questions to identify, in general, the

understandig ofthe awarenesevel of the respondents about the sustainability and



sustainable highise buildings through their experience and their plan for the future;
also, it was designed to identify the main driving forces of-nigg buildings in this

city and their opinion to the federal government in these kinds of issues.

Sectionthree: @rtain responsepossible techniques

Question 11 questioned to i1identify and
environmental, economic arsbcio-culture issues criteria for sustainable hrgge

buildings respectively. These questions were designed to establish what was
considered desable. The main purpose of this section is to identify the main problems

of Erbiali e bughdings and show the expert'

the good and bad sides of those buildings according to all sustainable piles.

Sectionfour: Concern of highrise buildings

Questiond 2 isaquestiorto defineand specified the main aspects of consefinigh-
rise buildings that related to sociaconomicand environmentally sustainable while
all process of building from design and constructmuises periodn another word,

it wasestablished to recognize the concern of high buildings should be considered

in different stages that are important to develop the measurement scales.

Sectionfive: Extra questions as time permits

Questions 3 and 14 were questions to define and their estimate both the requesting
and supporting of theurrent market related to sustainable concept practice and
sharing any other idea that they want to dddcheans, it was designed to identify the
various local pwrities that have a clear effect and roles on designedrisgtbuilding
sustainable rating system from the point of experts and authorities views and any other

ideas that they want to share.
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5.6 Method of analysing and evaluationof nt er vi ews 6 r esul

As hasbeenmentionedpreviously interview questionprepared range from areas
covering designintervieweequestionnairespilot studyand sample sizeand data
collectionwhich includedocatingresponders conduding interviews ad carefully

recordng thedata before analysing.

The data obtained through the interviews was analyzed by looking at how each
individual responded to each question to find out differences, common points and
comments provided by thetervieweesThen, cormon points and comments as well

as different responses (as additional comments) were categorized and the percentages
were calculatedin other words, dér analysing and evaluating the interview results
there are number of steps thatlude; coding the datagotten fom answers of
interviewees additional questiongphrases, sentences or sections, which will be done
through the relevant meaning and areas. Thereafter,sorting to create different
categoriedo conceptualize the datio not havahe same objectsr proceswill be

done Thethird stepwill involve the labelling of the categoriesThe results obtained

and the analysis and evaluation of the interviews and discussions of results in similar

studies will be the final steffigure: 29).
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Figure29: Eval uat i on o Souicel (byeauthwor).e ws 6 r e s u |

5.7 Results and discussionsf interviews

5.7.1 Personal background information of the participant

Regarding the distribution of respondents accordinthéir professionsthe target
population for this interview included experts and authorities in the construction
industryin Erbil city and are subdivided into four professional categoaeshitects,
planners, civilengineersandotherengineers41% ofthis sample size are architects
from different sectors such asligymakersat theMinistry of Tourism, the ministry

of Higher Education, the municipality of Erbil as well as from the private settoe.
planners who participated in this study (25%)udle policy makersdm the ministry

of Housing and Reconstruction and the private sector. Civil engineers (17%) consisted
of experts from the Ministry of Housing and Reconstruction and the private sector who

have experience and have studied sustainalaitity city planning. The final group
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