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ABSTRACT

Cities are responsible for a high percentage of CO; emissions and environmental
pollution. This is due to rapid urbanization, population growth, lack of environmental
strategies, and increasing transport and energy demand. Thus, there is an essential
need to adopt urban sustainability frameworks to guide future development

combatting current and future environmental challenges.

However, developing urban sustainability frameworks presents increasingly major
challenges in developing countries, specifically in unstable regions, due to locality
specific issues such as; lack of environmental strategy, increased transport and
energy demand, population-inflation and housing deficit. Previous studies have
developed sustainability frameworks based on the requirements of developed
countries which are different from those of developing countries, in particular, those

affected by harsh conditions such as wars.

This study will focus on the development of a comprehensive sustainability framework
for Iraq. Iraq has faced several decades of war and international sanctions, impacting
its overall public services and utilities, socio-economy, and infrastructure. Thus, there
are many local issues that must be considered. Additionally, it is vital to ensure public

engagement and involvement in decision-making in any developments.

This study has engaged with the Iraqi public, through an online survey, in order to
investigate their role as a stakeholder and to; identify their priorities, gather their
assessment of the current public services and utilities, and stimulate increased public

awareness towards urban sustainable development goals.

Informed by this survey, an expert consultation was conducted using the Delphi
technique to identify the consituent indicators of the framework. Statistical analysis
was then used to identify the significant differences between public perceptions and
expert views. This revealed that there were 13 areas that showed significant
differences in views and six areas that showed no differences in views. Thus, this
demonstrates how the current international guidelines, such as BREEAM, LEED,

CASBEE, and etc are not fully applicable for developing countries.

In response to all these factors, this study has developed the Local Comprehensive
Sustainability Framework (LCSF) to inform decision-makers and city developers on

how to improve current and future city development in Baghdad, Iraq.
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The key novelty of this framework is that most previous work has focused on the
development of urban assessment frameworks, including only environmental, social,
and economic indicators, while this study has also added additional
indicators/strategies including future urban planning, future domestic criteria for low
energy housing, and a set of urban sustainable development factors. This framework,
in contrast to most existing work, is informed by the views of the public, a key

difference from previous works that factor in only expert viewpoints.

The LCSF has been validated using semi-structured interviews with 15 intra-
organsational leaders in order to ensure it is suitable and applicable. The results
showed that 12 out of 15 leaders highly recommended the adoption of the framework.
This validation reported that the LCSF is an appropriate way to assess and solve
multiple urban issues and local problems, in particular in the Iraqi capital Baghdad.
The final step of the validation process was to demonstrate the framework to the
Mayoralty of Baghdad. The Mayoralty considered the framework valid and forwarded
it to policy-makers suggesting its adoption as a plan of action for current and new

urban development projects in the Iraqi cities, specifically the capital Baghdad.

The key contributions of this study are; (a) its methodological approach to
investigating locality specific problems based on engagement with stakeholders,
including public perceptions and an expert consultation, (b) the development of the
LCSF, (c) engagement with intra-organsational leadership in order to validate the
LCSF in politically-unstable countries and (d) use of a statistical method to show the
significant differences between the public views and the experts' viewpoints in order

to inform policy-makers before applying the LSCF.
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Chapter 1 Introduction

Chapter 1 begins with a general background of the study, outlining issues being faced by
developing countries, such as; global population increases, rapid urbanisation and population
growth. This chapter presents the research aims, objectives and the research questions and
the hypothesis is posed. It presents the need for this study both in the context of Iraq and in
terms of the need for a general methodology in the global context. Finally, this section
concludes with a brief outline of the remaining chapters, providing an outline how the chapters

of the thesis are organised.

1.1 Background

Currently, more than 50% of the global population live in cities (UN 2014; Prasad et al. 2016)
(Ameen and Mourshed 2017a). Due to rapid urbanisation, this figure is projected to increase
to nearly 70% by 2050 (Komeily and Srinivasan 2015). Globally cities are the engines of
economic and social development (Mourshed et al. 2016) and are also responsible for the
majority of energy consumption emitting more than 70% of global CO, emissions (Omer 2008;
Ameen et al. 2015a; Aldossary et al. 2017; Kadhim et al. 2016). The most recent increases in
demand for energy, transportation, social services, and economic activities are in developing
countries, especially China, India, and the Middle-East countries (Lange et al. 2012;
Ahvenniemi et al. 2017; Dumitru et al. 2020). This results in rapid urbanisation rates and
population inflation. Currently, urbanisation rates in developing economies are higher than in
developed countries (Kadhim et al. 2016). Consequently, the urban population in developing
regions is forecast to increase from 46% in 2010 to 65% by 2050 (UN-Habitat 2014).

Based on this evidence, there is a broad consensus on the need to adopt practical solutions
to address urban challenges, for both new urban developments and redevelopment of existing
cities (Fawzi and Ameen 2017; Mohsin et al. 2018). This will mitigate local issues, including
environmental, social, and economic aspects. It will also achieve an adequate balance
between various aspects of sustainability issues. Urban sustainability frameworks have been
presented as a critical method to achieve these practical solutions to meet current and future
requirements, (Aldossary et al. 2014a; Alyami et al. 2013; Dumitru et al. 2020). This include
frameworks such as ‘Domestic Sustainable and Low Energy Design in Hot Climatic Regions’,
‘and The Development of Sustainable Assessment Method for Saudi Arabia Built

Environment’ (Sharifi and Murayama 2015; (Munier 2011).

The concept of sustainable development emerged from the United Nations Conference on
Environment and Development (UNCED), 1992 (Gomez-Murioz et al. 2010). The importance

of adopting urban sustainable development to address urbanisation across diverse cities has



since been widely agreed (Najam and Cleveland 2003; Bosselmann 2016; Ahvenniemi et al.
2017).

The concept of sustainable development can be defined as the flexibility of urban areas to
achieve a quality and standard of living in both the current and coming years without affecting
the needs of future generations and reduce the undesirable effects of environmental pollution
(Ali-toudert et al. 2020; Dumitru et al. 2020).

Urban design factors, specifically those relating to urban planning, are generally adopted from
different global countries, but there is an urgent need to identify the key factors that are fit for
tackling locality-specific issues (Al-Ansari et al. 2015; Republic of Iraq Ministry of
Construction& Housing State Commission of Housing Studies Section 2010). These factors
are linked in many aspects, such as population density, employment, social services and

standard of living.

Currently, urban sustainable development and the need to improve the quality of life are
emphasised to control rapid urbanisation, declining resource consumption, environmental
pollution, preserve the ecosystem, and promote investment (Alyami 2015; Ameen and
Mourshed 2017a; Goel et al. 2014; Algahtany et al. 2014; Dumitru et al. 2020). Thus, urban
sustainability has become popular in many countries, as reflected in the development of new
urban areas, strict regulations of the new built environment assets while promoting sustainable
methods to mitigate undesirable effects in current applications and future practices (Yigitcanlar
and Lee 2014).

Urban sustainable development is one of the most important areas in urban design and
development. However, an urban sustainability framework is required to help policy-makers,
city developers and professionals to identify the significant aspects related to the standard of
living and environmental issues at different project stages (Grant 2015). Urban sustainability
frameworks can also be a catalyst to increase market demand for sustainable products
(Briceno and Stagl 2006; Ahvenniemi et al. 2017; He et al. 2018; Castro-Lacouture et al. 2009;
Ali-toudert et al. 2020).

The majority of sustainability frameworks have been developed around the local challenges
and requirements of developed countries, which are often dramatically different from those of
developing countries (Sharifi and Murayama 2015; Munier 2011; Verma and Raghubanshi
2018; Almutairi et al. 2019) and particularly countries affected by unstable conditions and a
man-made catastrophe such as wars (Mohammed Ameen et al. 2014a). Iraq represents a
unique example of a war-torn region that has suffered from harsh conditions originating from
several decades of war and international sanctions, which have directly increased damage

into the overall economy, infrastructure, public services and utilities (Mohsin et al. 2018). Even



though intensive efforts to rebuild, rehabilitate and develop new projects are currently
underway, there is no evidence of a sustainable roadmap or policy plan (Mohammed Ameen
et al. 2014a). Finally, there is currently no national urban guide or sustainable framework in

either Iraq or the case study area of Baghdad.

An urban sustainability framework is an essential tool for the rapid urbanisation of developing
economies (Anon n.d.; The United Nations 2014), which can help to mitigate the impact of
climate change, energy and transport demands, environmental pollution and also enhance the
standard of living. The environmental, economic and social aspects of sustainability issues
are inter-dependent (Yigitcanlar and Lee 2014). Consequently, sustainability frameworks in
the built environment have faced more challenges in developing countries than in developed
countries (Ortiz et al. 2009; Susilawati and Al Surf 2011; Alyami 2015; Dumitru et al. 2020).
This is because developing countries tend to rely on burning fossil fuel for power production
and they lack environmental strategies, especially in the Middle-East countries such as Arab

Gulf regions including Iraq (Sharifi and Murayama 2015).

Recently, most research and development practices have concluded that global urban
sustainability frameworks are not necessarily applicable, specifically for developing
economies, because of the wide differences in priorities for urban sustainable development
(Grant 2015). Therefore, because different urban priorities are required, we need to take

account of the local contexts before developing a new urban sustainability framework.

Prior investigations on urban sustainability frameworks (Sharifi and Murayana 2014),
particularly in the Middle East (Alyami et al. 2015), have focused on data collection, analysis,
and literature reviews, to understand relevant factors and indicators. They also relied on the
views of experts and stakeholders, ignoring out the feedback of the public, who are ultimately
the beneficiaries of urban development projects (Aldossary et al. 2015a). Despite this, this
investigation approach is considered to be an enhancement of the out-of- global context
techniques. However, the identified factors, indicators, and priorities cannot be adopted as a
comprehensive collection of the views of all of the stakeholders including local citizens to

identify their priorities, lifestyle, and cultural background.

In the absence of local plans and frameworks to combat these local challenges (Fawzi and
Ameen 2017; Mohsin et al. 2018), a national framework is required to assess the locality-
specific issues to design and develop urban projects in Iraq, particularly in the capital
Baghdad, which is home to 25% of Iraq’s population (Republic of Iraq Ministry of
Construction& Housing State Commission of Housing Studies Section 2010; Mohsin et al.
2018).



Thus, this research aims to design a new comprehensive sustainability framework in the local
context of Irag. This is due to the fact that the well-known global sustainability frameworks are
not appropriate for developing economies, especially for war-torn countries such as Iraq(Fawzi
et al. 2016)].

This study represents a unique opportunity to design a framework that is appropriate to the
case study area and which can address its specific challenges of urban development, involving
different directions/dimensions to combat the most significant issues in the area being
considered. These dimensions are; (a) a future vision for new urban development areas, (b)
pathways towards low energy domestic projects, and (c) a set of urban sustainable
development factors , including environmental, social, cultural, management, and economic

indicators, in order to improve the quality of life in the case study region.

Consequently, this study will consider locality-specific issues, including environmental, social
and economic aspects, in addition to promoting social awareness and public involvement.
This will utilise a methodology that includes; (a) engagement with the public eliciting their
perceptions in order to show their ambition and priorities, (b) consultation with experts, and,

(c) validation of the work with inta- organisational leaders.

In conclusion, the key research problem tackled by this work is the lack of effective planning
to mitigate the current and future problems. Therefore, this study will propose a new

comprehensive sustainability framework.

1.2 Aims and objectives

The aim of this research is to develop a theoretical and practical sustainability framework
based on the factors that affect urban development in developing countries. This is required
because developing regions tend to demonstrate higher growth rates than developed
countries (The United Nations 2014; Mohammed Ameen et al. 2014a). Most developing
countries also have lower levels of economic growth and smaller capital markets than
developed countries. Therefore, the least developed economies are the poorest of the
developing countries (Galipeau et al. 2017; Ahvenniemi et al. 2017; Alyami 2015; Aldossary
et al. 2015b; Almutairi et al. 2019; Ali-toudert et al. 2020).

The objectives of this research are to:

¢ Review the state-of-the-art on urban challenges and sustainability issues, including the
global practices regarding urban frameworks currently used or under-development, to

identify key factors and sustainability indicators (Kfsl).

e Engage with the public and assess their perceptions to investigate locality- specific

issues and urban challenges in the case study area.



e Conduct an extensive consultative process with the experts to reach consensus

regarding the different dimensions and factors and sustainability relevant to Iraqg.

e Develop a comprehensive sustainability framework to assess urban sustainability

challenges.

e Determine the differences in views between the public survey and the experts

consultation.

e Validate the framework via semi-structured interviews that engage intra-organisational

leadership in order to adopt the proposed framework at a national level.

1.3 The research hypothesis and questions

The key hypothesis of this research is:

That the application of a comprehensive sustainability framework incorporating future
vision, future domestic requirements, and a set of urban sustainable development

factors can lead to improved future urban development when applied at a city-scale.

This hypothesis is derived from the fact that international urban sustainability frameworks have
not yet seen widespread deployment in developing countries, in particular unstable countries
such as Iraq (Al-Ansari et al. 2015; Fawzi and Ameen 2017; Mohsin et al. 2018). Through the
following research questions this hypothesis will be answered by developing a theoretical and
practical sustainability framework, firstly examining how a sustainability framework can
contribute towards sustainable city development and identifying the reasons for current lack
of existing widespread deployment of sustainability frameworks. The research questions
themselves will be answered through the execution of the research methodlogy (defined in
Chapter 3).

The research questions that must be answered in order to answer this hypothesis are:

e RQ1: In what ways can a framework for a city level urban development pave the way
towards sustainable city development and what are the requirements for such a
framework to be deployed in unstable developing countries? RQ1 will be answered
chapter 2.

e RQ2: What are the public’s perceptions of sustainable urban development and
locality-specific issues in Iraq? RQ2 will be answered in Chapter 4.

¢ RQ3: How do the views of the public differ from the generally accepted view of
experts in the context of sustainable urban development in Iraq? RQ3 will be
answered in Chapter 5 and Chapter 6.

e RQ4: How do the views of local experts’ impact on the creation of a sustainable
urban development framework for cities, including their vision for their development
and desired future domestic features? RQ4 will be answered in Chapter 5 and
Chapter 6.



¢ RAQS5: Is the developed framework considering the public survey, experts’
consultation, have the potential to improve future urban development and is it fit for
purpose in its target context? RQ5 will be answered in Chapter 7.

More specifically:

RQ1 will enable the exploration of the sustainability factors to drive the creation of a new
framework. This RQ also provides analysis of the research gap between this study and
previous studies. This contributes to testing the hypothesis by identifying multiple urban
sustainability dimensions and factors that must be considered by the study. This RQ will also
identify the requirements for the deployment of such a framework in unstable developing

countries.

RQ2 will identify the locality-specific issues that are important to the general public in Iraqg.

This contributes to testing the hypothesis by investigating the Iraqgi local context.

RQ3 will compare the data collected from the general public with the data collected from
experts. This is critical to testing the hypothesis as understanding the differences in views
between the public and experts is vital to judging how the framework can eventually be
deployed. Also, the findings of the statistical analysis methods will answer this research
question to show the significant differences between both the public views and the experts'

views before designing the proposed framework.

RQ4 will identify urban sustainable development factors in order to create a comprehensive
sustainability framework. This question is highly related to the research hypothesis regarding

as it contributes the key knowledge for the creation of a new framework.

RQ5 validates the proposed comprehensive framework contributing to the hypothesis by

testing how experts and officials receive the proposed framework.

1.4 The research contribution

Key contributions of this study are twofold: first, it investigates the urban sustainability factors
and local priorities in a war-torn developing region such as Iraq; and second, it develops a
methodology for developing urban sustainability frameworks, including expert consultation
and consensus, engagement with the public’s viewpoints of urban development factors and

their priorities, for an appropriate assessment/ comprehensive local framework.

This study presents, for the first time, a comprehensive sustainability framework for a country
that has suffered several decades of wars and international sanctions. The results for the case
study in Baghdad will help to improve urban development, as shown in Figure 1.1, and address
multiple directions of practical solutions, including future planning vision, semi-standardised
housing projects, and a set of urban sustainability indicators to enhance current and future

conditions.



TURKEY

ARABIA

Caspian
Sea

IRAQ
Baghdado

Sa_é_r City
u BAGHDAD.

Green Zone \ N

Baghdad
International
Airport

Figure 1.1 Case study region and new urban development. (CSO, 2016)

1.5 Methodological summary

This research will employ a variety of methodological techniques in order to answer the

hypothesis described in Section 1.4. Firstly, as stated previously this research will adopt mixed

philosophical approaches to achieve its main aims. More specifically the following techniques

will be employed:

A wide range of global and local problems will be discussed using a comparative case

study.

Public perceptions will be investigated via a public survey questionnaire, which will
identify urban sustainable development challenges, locality-specific problems, and
local priorities towards urban sustainability issues for future Iraqgi cities. This is an
important stage because it captures the public's attitudes towards urban development

issues, policies, and applications.

A new comprehensive framework will be designed based on the consultation with an
expert panel utilised to seek consensus on the different dimensions relevant to the
urban sustainability framework to establish it within the Iraqi context through the Delphi

technique.

The proposed comprehensive framework will be applied in a case study area
(Baghdad, Iraq).

Semi-structured interviews with various intra-organisational leaders will be utilised to

validate the framework.
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1.6 Local context: a case study in Iraq
This subsection will present the locality-specific issues in the area being considered.
This will show how the design of the new framework will contribute and combat the

existing and future challenges in this area.

Iraq is located in the Middle East. Most of the country can be classified as a hot, dry,
arid region, while it is classed as semi-arid/ Mediterranean in the north and north-
eastern areas. As shown in Figures 1.2 and 1.3. temperatures can vary significantly,
for example, the summer months in Iraq are hot dry arid, and temperatures frequently
exceed 50°C.
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Figure 1.2 Iraqi Cimate (source: CSO, 2017)
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Figure 1.3 Mean air temperature (source: Iragi Metrological Organization and Seismology)

Meanwhile, the temperature in the winter reaches 5°C and is even below 0°C during
a few days in December and January (P. Doyle and K.Jaafar 2010; Al-Ansari 2013).
Also, in the summer, dusty desert winds occur and it rarely rains (Varoujan K et al.
2013). In the winter, rainfall amounts to less than 40 mm between November and
April (Zakaria et al. 2013).

The population of Iraq is predicted to double in size from 38.5 million in 2017 to about
70 million by 2030 (CSO 2013). Baghdad is the capital of Iraq and it houses a quarter
of the total population. The population of Baghdad is predicted to reach 14 million by
2030, which will add to the city’s problems including insufficient public services and
infrastructure, exacerbating undesirable environmental impacts (Al-Salihi et al. 2010;
Hasson and Hussain Al-Askari 2013; Mohsin et al. 2018).

Energy consumption is one of the most important challenges in hot dry arid regions
and it needs to be addressed by sustainibility frameworks, focusing on the transition
from the concept of energy consumption to energy-producing homes, exploiting the
use of solar energy. Specifically, in Baghdad other problems include increasing
pressure on transportation, housing, water and energy consumption. Consequently,
sustainable urban development in this city faces many significant challenges due to
rapid urbanzation, polulation groth, lack of enviromental strategies, poor future urban
planning, and increasing transport and energy demand (Ameen and Mourshed
2017a; Mohsin et al. 2018).



Iraq has been selected in this study as a representative politically unstable country
due to the severe post-war damage to its infrastructure and the ongoing terrorist
attacks in its cities, specifically the capital Baghdad (Al-Salihi et al. 2010; Hasson and
Hussain Al-Askari 2013). Despite several efforts to rebuild Irag’s cities, more intensive
efforts are needed to enhance the quality of life and mitigate the current problems,
such as high energy consumption and demand, traffic congestion, environmental
pollution, and lack of effective planning (Hasson and Hussain Al-Askari 2013; Mohsin
et al. 2018). Of these problems, the shortage of electricity is one of the most common
issues in developing countries (The United Nations 2014; Al-Khatteeb and Istepanian
2015). In particular, Iraqi citizens suffer considerable shortages in electricity, which
affects their quality of life and their economy (Al-Khatteeb and Istepanian 2015;
Mohsin et al. 2018).

Since 2003, Baghdad has experienced population inflation, which includes increased
demands for energy and transportation. For example, before 2003, the number of
vehicles in Baghdad was proportional to the basic design of the city. The number of
vehicles in the capital has since increased more than ten times, while the basic design
of the city and its roads have not developed sufficiently to mitigate this increase (Al-
hafiz et al. 2017; Implementation et al. 2014). Specifically, the percentage increase
of the number of vehicles in Iraq is about 300% (The United Nations 2014). This is an
increase of about five hundred vehicles daily (Republic 2017). This large increase in
the number of vehicles is a result of the improved economy after the regime change
in 2003 and also due to the end of the international sanctions, as well as the lack of

public transport and the huge rise in population.

In light of these locality-specific issues in Iraq, especially in the capital, it is an
essential to identify radical and sustainable solutions to mitigate the current crises.
Consequently, this study will design a comprehensive sustainable framework that
covers the basic aspects, including planning, transport, housing, and issues of

economy and environment (as shown in Figures 1.4 and 1.5).
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Figure 1.5 Consumers electricity demand, 2015-2016 (source: CSO 2017)

1.6.1 Population of Iraq, growth and transition

Irag’s population increased from 4.8 million in 1947 to nearly 6.3 million in 1957, with
an annual growth rate of 2.68%. It then jumped to 12 million in 1977. The annual
growth rate was 3.2% for 1957-1977.The population reached 16.3 million in 1987,
with an annual growth rate of 3.1% for 1977-1987. It then climbed to 22 million in

1997, with an annual growth rate of 3%. It rose to 31.6 million in 2009, with an annual
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growth rate of 3.0% for 1997-2009 (the last listing and numbering report, 2009, CSO).
Figures 1.6 and 1.7 show the population size and the annual growth rate as shown in

Figure 1.7.
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Figure 1.6 Irag’s population size (in million) (source: Listing and Numbering report, CSO 2009)
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Figure 1.7 Iraq’s annual population growth rate (source: Iraq National Population Commission
2011)

Unlike many other developing countries, Iraq's population has grown rapidly during
the last three decades, due to population policies targeting population growth. In
2007, the population of Iraq was estimated at 10-fold the country's population in 1927
(Ameen and Mourshed 2017a; The United Nations 2014). If fertility and mortality rates
continue at their current pace, then Iraq's present population will double every 23

years, which will have many negative repercussions on the quality of life unless the
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traditional perspective of the relationship between population growth and
development changes. Iraq is suffering from an imbalance in the geographic
distribution of the population and from the predominance of a single population block
(i.e., the capital and its surroundings), as well as the emergence of the phenomena
of concentration in large cities, urban swelling, and growth of haphazard housing
around the metropolis (Maguen et al. 2012; The United Nations 2014). These facts
indicate that it is necessary for population policies to focus on understanding the rapid
urbanisation and civilization process, and its potential impacts. This should be

channelled through development plans and programmes.

Many developing countries have placed emphasis on low-energy housing. However,
this concept has many connotations and it would be appropriate to first clarify the
meaning of this popular terminology. Basically, low-energy housing means the

provision of housing at low cost for all sections of society.

In October 2010, the Iraqi Ministry of Construction and Housing (MOCH) published
the National Housing Policy, supported by United Nations human settlements
programme (UN-HABITAT). The head of the UN mission mentioned that Iraq’s
estimated housing shortage has reached approximately 2 million housing units, while
the Government of Iraq has concluded that centralized systems of housing delivery
can no longer address the country’s increasing housing deficit (Republic of Iraq
Ministry of Construction& Housing State Commission of Housing Studies Section
2010). Through this new policy, the MOCH outlines how the Government of Iraq will
establish an enabling environment to support the engagement of other actors in
radically scaling up housing provision; in particular the private sector (Republic of Iraq
Ministry of Construction& Housing State Commission of Housing Studies Section
2010).

1.7 Thesis summary

This thesis has eight chapters. A summary of the content follows:

Chapter One highlights the background of urban sustainability frameworks and
introduces the locality-specific issues of the Iraqi context, followed by the aims and
objectives of the research, the research hypotheses and questions. The contributions

of the research are identified, and the problem statement of the thesis is discussed.

Chapter Two reviews the previous literature of urban sustainability frameworks. It
then gives a critical comparison and review of global urban sustainability practices,
including energy consumption, to identify the appropriate urban sustainability factors

that will be used to support the development of the new comprehensive
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sustainability framework in this study.

Chapter Three reviews the main methodological approaches that underpin this
research. Specific tools and justification are provided to support the research
methodology. The findings of a critical review of the previous studies, the online
questionnaire, the consensus-build method approach (the Delphi rounds) and semi-
structured interviews will be used to develop and make the new comprehensive

sustainability framework applicable/useful in the case study region.

Chapter Four investigates public perceptions of the urban sustainability challenges
in Baghdad, Iraq. It launches data collection methods and the findings of the

nationwide questionnaire to identify the locality-specific issues.

Chapter Five describes the methods that have been used to identify the urban
sustainability factors (indicators and sub-indicators) that were deemed to be most
applicable for use in the new comprehensive sustainability framework. It also justifies
the selection of the Delphi tool as a consensus-building approach. This chapter also
identifies the various urban sustainability factors that were generated and divided
through the Delphi consultation survey into three main dimensions. This includes a
description of how the expert panel was selected to reach the final consensus of the

new urban sustainability factors.

Chapter Six discusses the development of the new comprehensive sustainability
framework. It also gives more specific details about the Delphi results, which will be
used to establish the new framework. A discussion of the significance of the various
urban sustainability factors, together with the public’s perceptions and expert’s
consultation is also given. This chapter also discusses the major dimensions of the
proposed sustainability framework and the appropriate methods of statistical analysis
to identify the significance and the differences of the factors in the public survey and

the expert consultation.

Chapter Seven verifies the newly designed framework based on the semi-structured
interviews in the case study region. It will then discuss the theoretical and practical
suggestions of the new framework from the selected expert panel using face to face
interviews to find how to make the proposed framework applicable and reliable in the

case study region.

Chapter Eight concludes this thesis. It gives the implementation of the new
framework, according to the results obtained during the study period. This chapter
will make general recommendations to improve and develop the case study region. It

will then close by making several suggestions for future work.
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Chapter 2 Sustainability and Sustainable Urban

Development in Developing Countries

Global attention towards sustainable urban development of cities has increased
recently due to a growing awareness of issues around rapid urbanisation. Cities are
responsible for a substantial amount of the world’s CO, environmental pollution. In
developing countries, existing global sustainability guidelines for cities are often not
appropriate due to climate differences between developed and developing countries.
There are also issues specific to countries suffering from political instability e.g. the
degradation of public services and utilities, severe damage to the infrastructure and

economic deterioration.

Improved urban sustainability may be achieved by utilising sustainable development
frameworks but existing frameworks are not sufficient to meet current challenges nor
future requirements in developing countries because they have focused on planning
and engineering aspects without the involvement of stakeholders. However, the
inclusion of stakeholder perceptions does create significant challenges re feedback
from the public. This chapter reviews and analyses existing sustainable urban
development frameworks, identifies the reasons for the lack of widespread adoption
of sustainablity frameworks in unstable countries. It identifies several different
strategies have not been addressed in the previous research to address/solve locality
specific issues. These strategies include; (a) consideration of the views of the general
public, (b) future urban planning requirements, (c) future domestic property
requirements of occupants in new urban developlment zones, and (d) achieving a
reduction in domestic energy consumption. Finally, this chapter proposes that new
frameworks must consider stakeholders views. Stakeholder participation is a new
challenge but addressing this will combat gaps found between decision-maker’s
opinions and public opinion. This chapter will answer RQ1:In what ways can a
framework for a city level urban development pave the way towards sustainable
city development and what are the requirements for such a framework to be
deployed in unstable developing countries? This is solved by identifying the
research gap and the novelty of research. Specifically, this chapter examine why
global frameworks are not fully applicable for developing countries including the case
study area in Iraq. The coming sections will discuss current and paste global

research in terms of urban sustainable development frameworks.
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2.1 Introduction

In the past two decades, it has been recognised that buildings are a major factor
regarding rising pollution and increasing environmental problems (Ahmad, Hippolyte,
et al. 2016). The built environment is therefore one of the main areas where work can
be undertaken to reduce undesirable impacts on the environment caused by
conventional power generation, traffic congestion, greenhouse emissions, rapid
urbanisation and population growth (Gémez-Mufioz et al. 2010, Fawzi et al. 2016)
Cities, the main engines of economic prosperity, are considered the main source of
more than 70% of greenhouse gas emissions, due to the excessive use of energy
consumption, transportation problems and weaknesses in management (Fawzi et al.
2016). In developing countries like Iraq, the demand for energy from fossil fuels is a
particular problem which is exacerbated by a lack of investment in renewable

resources.

Urban development has special importance within the broader context of
sustainability. In terms of global urbanization and population growth, the world’s urban
population was reported to 3.17 billion out of a total of 6.45 billion in 2005 (UN-
HABITAT, 2007). Current international reports forecast that the urban population will
continue rising, reaching approximately 5 billion by 2030, out of a total of 8.1 billion
(UNHABITAT, 2007). In Baghdad, Iraq, a city which houses a quarter of the total
population of the country, the population will double by 2030 to reach 12 million.
Across lraq, city populations will also rise from 35 million to aproximately 70 million
by 2030 (CSO, minstry of planning reports).

In developing countries, where urban sustainble development has faced a major
challenges, there is an essential need to combat climate change, traffic congestions,

population growth, and high energy consumption, because these countries, such as
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Arab gulf countries and Iraq, rely on burning fossil fuels for as much as 90% of their
power generation, this dramatically increase CO. emissions and environmental
pollution (Nader 2009a; Reiche 2010; Janajreh et al. 2013; Algahtani et al. 2017).

Energy consumption plays a significant role in developing regions, in particular hot
dry and arid countries, due to the excessive use of natural resources and
environmental pollution, because of their use of conventional power production. The
main reason for increasing energy demands lie in the growth of the economy and
population (i.e. in countries such as China, India and the Middle East regions (IEA
2013) this has resulted in rapid urbanization. For example, in Iraq, there has been a
rapid shift from the population living mainly in rural areas to urban regions as shown
in Figure 2.1. In 1947, 70% of the population lived in rural areas; by contrast, today
more than 70% of the population live in urban areas (The United Nations 2014). Such
urbanization and increase in population density are identified as the key factors
shaping future cities (Suzuki et al. 2010). This, therefore, constitutes a significant
challenge to find acceptable solutions for new and existing city developments tackling
the impacts of climate change, and achieving a balance between various dimensions

of sustainability (Siemens 2012; Sharifi and Murayama 2015).

Over 90% of energy is produced by burning fossil fuels in Arab Gulf countries. This is
because these countries are rich in oil and fossils fuels. Hence, there is a limited
uptake of renewable resources like solar radiation, despite favourable climatic
conditions (Al-Saleh, 2009, Alyami et al. 2015). However, a shift in global practices to

reduce energy consumption through an increased reliance and investment in
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renewable resources, could contribute to energy savings and reduce CO, emissions.
A number of developed countries already emphasize the use of energy saving
systems but these renewable technologies are largely absent in the Middle-East
(Aldossary et al. 2014a; Ameen et al. 2015b; Alyami et al. 2015). Therefore, energy
consumption is one of the most important challenges that needs to be addressed by
sustainable frameworks, focusing on the transition from the concept of energy-
consumption to energy-producing homes, exploiting the use of solar energy (Ahmad,
Hippolyte, et al. 2016; Aldossary et al. 2015b).

A number of authors (Mohammed Ameen et al. 2014a; Alyami et al. 2015; Aldossary
et al. 2014a) have focused on sustainable assessment tools, defining global
sustainability indicators which include various socio-economic factors specific to
developing regions, with the goal of minimising resource consumption (water, energy
and materials) while addressing environmental factors. However, an understanding
of locality-specific problems is essential to achieve urban sustainability development
(Alyami et al. 2015). This includes the identification of local challenges, specifically in
high-density cities in developing regions that increase pressure on transportation and
housing, and water and energy consumption (Yigitcanlar and Lee 2014). As such,
sustainable urban development faces major challenges in developing countries,
including Iraq, addressing current and future requirements(Fawzi and Ameen 2017,
Mohsin et al. 2018).

Scientific evidence suggests that sustainability assessment tools such as the Building
Research Establishment Environmental Assessment Method (BREEAM) and LEED,
are not appropriate for developing countries including Saudi Arabia and lIraq
(Mohammed Ameen et al. 2014a) especially regarding the development of the built
environment (Alyami et al. 2015; Ameen et al. 2015b). To this end, (Ameen et al.
2015b) reviewed six international urban sustainability assessment tools; BREEAM
Communities, CASBEE-UD, LEED-ND, Pearl Community Rating System (PCRS),
SBToolPT-UP and GSAS/QSAS. These tools were reviewed to compare rating
indicators in developing and developed countries to identify appropriate environment,

economic and ecology indicators for developing countries such as Iraq.

Previous urban sustainability studies have also highlighted the need to link the goals
of sustainable development with the demands of decision-makers and organizers,
including community factors (Fawzi et al. 2016). Urban sustainability challenges in
developing countries include addressing stakeholders' perceptions, opinions and
their ambitions in order to identify the public perspective, acceptable solutions for

users and policies based on the local context, these normally different in comparison
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with global tools (Ameen et al., 2016). Finally, work by Aldossary, Rezgui & Kwan
(2014a, 2014b), revealed a gap between public and expert perceptions regarding
sustainable development. They found a wide difference between public perceptions

and expert / government views on topics such as housing patterns.

The rapid transformations of global cities reflect economic prosperities, environmental
strategies, together with technological, and social aspects (Nader 2009a; Yigitcanlar
and Lee 2014). Yet all are, in turn, greatly driven by economic aspects involving new
urban spatial development to develop new cities based on urban sustainable
development goals in order to improve the quality of life, as well as to meet current

and future requirements (Li et al. 2010; Kankal et al. 2011; Fawzi et al. 2016).

The strategies of planning cities and sustainable urban development are effected by
improvements in our knowledge of the causes, and impacts of the process of
urbanization and its driving forces (Kadhim et al. 2015). Hence, the sustainable
planning of cities is facing a major challenge in developing cities due to population
growth and rapid urbanisation, yet new innovative techniques and sustainable urban
design offer the potential to significantly impact the analysis, planning, and
understanding of sustainability issues and future urban development
planning(Almutairi et al. 2019; Saffar and Advisor 2019). Based on a theoretical and
practical knowledge of how to improve current and future developments, combining
land use with urban sustainable development factors, such as environmental, social,
and economic aspects to investigate how the planning of new urban developments
change the processes of urban development to be more sustainable (McDonnell and
Pickett, 1990; Medley et al., 1995; Luck and Wu, 2002; Zhang et al., 2004;
(Ahvenniemi et al. 2017; He et al. 2018; Dumitru et al. 2020) . By understanding the
integration of ecological, social, and economic considerations of various disciplines,
urban design can prove to be a significant tool for understanding the urban challenges
and environmental consequences of urbanization (McDonnell and Pickett, 1990;
Medley et al., 1995; Foresman et al., 1997).

However, the development of new urban areas also plays a vital role in improving the
processes of urbanisation and investment in metropolitan areas/zones (Kadhim et al.
2015). Here the rapid urbanisation process is not only determined by the growth rate
of the main cities, but also shaped by the transition from rural areas, specifically in
developing economies or political-unstable regions (Ameen and Mourshed 2017a).
For this reason most of developing cities suffering from traffic congestions, lack of
environmental plans and management, and population-inflation (Ruhé et al. 2013;

Fawzi et al. 2016). In response to this, satellite towns or new cities around capitals
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have faced major challenges in recent years (Li et al. 2010; Chang and Sheppard
2013) developing new sustainable urban zones. In addition, to drive the economy of
developing cities, it is, therefore, an essential need to explore the potential need of
urbanisation issues (Li et al. 2010; Alyami et al. 2015; Ali-toudert et al. 2020).

For example, China has experienced development and rapid urbanisation over the
last two decades, in line with economic development, the landscape has transformed
significantly (Yeung, 1998; Zhou and Ma, 2000; Liu et al., 2002; (Chang and
Sheppard 2013; He et al. 2018). Therefore, new urban development cities/towns and
landscapes for industrial development cities/ poles have been impacted directly to
increase the economic aspect for developing regions within a short and long-term
period of time. In addition, it could be needed to improve the environment, socio-
economic aspect, and reduce multiple problems including traffic congestion such as
Beijing city (Gu, 1999; Liu et al., 2000; Xie and Fan, 2003; He et al., 2002; Wu et al.,
2006), and Shanghai (Zhang et al., 2004; Zhu et al., 2006; Guo et al. 2011; Chang
and Sheppard 2013; He et al. 2018; Ali-toudert et al. 2020). The new development
towns/poles such as the common city of Shenzhen (Shi et al., 2000; Sui and Zeng,
2001; Dumitru et al. 2020), has a huge scales of cities located in the central and
western China, such as Shijiazhuang and Chengdu, to mitigate the current and future

pressure on the mother city or capital.

Rapid urbanization is, thus, the most important challenge to emerge in recent years,
due to the rapid transition of populations from rural to urban regions, this occurring in
developing countries, more so than developed regions (Debnath et al. 2015a). This
is specifically the case in Baghdad, adding to problems including insufficient public
services and infrastructure, exacerbating undesirable environmental impacts
(Roberts 2008a; Bryant 2006). According to previous studies such as Mohammed
Ameen et al. (2014a), Alyami et al. (2013), Lange et al. (2012), (Ahvenniemi et al.
2017; He et al. 2018; Alyami et al. 2015; Dumitru et al. 2020), the advantage lies in

identifying the most important indicators of urban sustainability development.

The aim of this chapter is to review the existing literature, identifying the state of the
art and judging the applicability of current sustainable frameworks for new sustainable

urban development in developing countries.

In the next section, this chapter will review the requirements for urban sustainability
frameworks according to their ability to recognise locality-specific issues. The third
section will present the global practices of energy consumption and the need for

sustainable development, in hot dry arid regions. The fourth section will review
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several global urban sustainability frameworks including the factors of urban
sustainable development which have previously surveyed from several researchers.
The fifth section will analyse international practices in terms of urban sustainability
frameworks and recognise the research gap between the past studies and the current
researches in order to solve multiple locality-specific problems in the case study area
by adopting a new comprehensive sustainability framework. The final section will
discuss the recommendation for future urban development and sustainability in

developing countries and hot dry regions.

2.2 Sustainability and the Requirement for Urban Sustainability
Frameworks

Sustainability is viewed as the balance between using resources and managing
current and future issues by ensuring the minimum use of such resources (Cilliers et
al. 2014). In developing countries achieving urban sustainability faces major
challenges due to rapid urbanization, population-inflation, lack of environmental
strategy, high energy and transport demands and weaknesses in the design of public
services and utilities. In response to this, sustainability frameworks constitute a
strategical plan to manage current and future problems (Haughton 1997) this includes
planning for how to address environmental issues, reduce excessive use of resources
such as energy and water and considering socio-economic aspects (Xing et al. 2009;
Almutairi et al. 2019).

According to UNCSD (2012), rapid urbanization leads to increases in air pollution due
to the effects of transport, waste and population growth. These factors are recognised
as the main reasons for increases in CO; levels. In Iraq, population has had a location
shift from mainly rural to mainly urban with 30% of the population are now reported
as living in rural areas in compared to 70% in the past (The United Nations 2014;
Youth 2014). This trend is also seen in other countries due to the growth of national
migration from rural regions to cities (The United Nations 2014), creating cities which
have become crowded and polluted (Niemelda 2014). These urban regions are
responsible for increases in greenhouse gas emissions, having fewer green spaces
and natural resources than rural areas. The built environment in which people live,
therefore has a substantial negative impact globally, regarding pollution,
environmental problems, global warming and climate change (Haughton et al. 1996,
Fawzi et al. 2016). Secondly, increasing energy consumption in many countries has
been attributed to climate change; this phenomenon has been identified in Middle

East countries. Exacerbating this situation, these countries generate power by
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burning fossil oil, leading to further increases in levels of CO, emissions (Reiche 2010,
Algahtani et al. 2017).

This high-energy consumption, rapid population growth and the need to combat
climate change is becoming a key determinant of the economic development
pathways. Economic growth remains a priority for national governments but dealing
with population growth has raised significant challenges for developing economies
(Ameen and Mourshed 2017c). Additionally, local traditional urban build standards,
despite some updating, still need further development to truly implement future

sustainable development.

One of the criticisms levelled at global sustainability assessment methods is that they
are not suitable for every urban area/neighbourhood, at a sector city or district level
(Carmen and Bruno 2014). Reasons for this are that these tools do not adequately
address specifics around climate differences, socio-cultural factors and locality-

specific problems.

One way to aid in achieving sustainability is the use of frameworks. Sustainability
frameworks are balanced, comprehensive plans which address the development of
quality standard of life by investigating current and future requirements of the region
being considered (Xing et al. 2009; Almutairi et al. 2019). The adoption of urban
sustainable development goals and organising them into a framework suitable for
locality-specific issues is key (Almutairi et al. 2019; Matthews et al. 2020). This
involves balancing the short and long-term improvement in environmental,

socioeconomic and resource utilisation problems to ensure balance.

In most frameworks, the urban sustainability indicators that make up the framework,
can be classified into two major groups; common and local, reflecting global and
local priorities for urban sustainability (Power 2008; Matthews et al. 2020). Most
international indicators are assumed to be applicable to all countries and
communities. There are some indicators which can be adopted worldwide, i.e.
energy, climate change and reductions in pollution/greenhouse gas emissions which
have global importance and as such, are utilised as common indicators worldwide
(Alyami et al. 2015; Aldossary et al. 2015b; Dumitru et al. 2020). There is also the
need to assess the local context to investigate communities’ priorities, their standard
of living and awareness of sustainable solutions (Mohammed Ameen et al. 2014a;
Aldossary et al. 2015b). This is specifically the case in Iraq, where harsh conditions
have endured for more than four decades (Mohsin et al. 2017). Intensive efforts are

underway to-rebuild the country while addressing environmental, economic and
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cultural aspects. This has rendered common international tools, (such as BREEAM
Co., LEED-ND, Pearl Community and GSAS/QSAS) inappropriate for use because
of political instability (Castro-Lacouture et al. 2009, Alyami et al. 2015). These tools
also lack evidence of community priorities gathered through the collection of public
perceptions (Pauleit et al. 2005; Bryant 2006, Seyfang 2010; Alyami et al. 2013) .

However, identifying these indicators, especially comparable indicators is a complex
matter because the requirements of cities are measured using different goals
(Mohsin et al. 2017; Ameen and Mourshed 2017a). Local priorities can be
highlighted quite easily, reflecting real needs in specific contexts. For example, the
water indicator which includes conservation, availability and quality, is rated as one
of the most important indicators in Iraq, according to Fawzi et al. (2016), due to a
shortage of water and climate change, experienced as a decline in rainfall creating
drought. In Arab Gulf countries, both Pearl Community and GSAS/QSAS have
addressed issues around water, comparing this to other indicators. Natural hazards,
for example, can be rated as significant factors in some coastal regions (Castro-
Lacouture et al. 2009; Alyami et al. 2015).

Several studies have discussed the use of global urban sustainability indicators in
developed countries such as Europe, Japan, the USA and the UK (Cohen 2006).
These indicators/factors have been designed by different organizations including the
Japan Green Building Council, the European Commission, US Green Building
Council and BRE/UK. However, they are often not fully applicable for developing
regions (Castro-Lacouture et al. 2009, Alyami et al. 2015). This is because of
considerable differences between developed and developing regions including; rapid
urbanization, population growth, high energy and transport demands because of
climate, cultural background and locality-specific problems (Alyami et al. 2015;
Ameen et al. 2015b). Critically, most developed countries have passed the stage of
development which requires the reconstruction and/or establishment of basic
services, thus the level of well-being of the individual is better than in developing
countries (Lange et al. 2012; Ameen and Mourshed 2017a). As such, developed
countries no longer require detailed investigations of locality-specific issues in
comparison to developing regions (Ortiz et al. 2009). The reverse is true of developing
countries where locality-specific issues and community priorities play a vital role in

the development of any new framework (MOHSIN et al. 2017).

In recent years, sustainability frameworks have faced major challenges in their
application in developing countries, specifically in hot climatic regions such as Arab

Gulf countries and Iraq (Fawzi and Ameen 2017). According to Mohammed Ameen
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et al. (2014a), these countries depend on burning fossil oil for power production, this
causing an increase in levels of CO, emissions and environmental pollution.
Therefore, it is essential to establish comprehensive, urban sustainability frameworks
to enable developing countries to reduce the undesirable effects caused by use of
conventional strategies (Aldossary et al. 2015b; Almutairi et al. 2019). For example,
sustainable frameworks will recommend the use of renewable resources, such as
solar energy in hot climatic regions instead of fossil fuels, thus investing in natural
resources for future generations. Frameworks will allow planners, developers, policy
makers and architects to design future cities guided by their sustainability. New
sustainable frameworks will include urban sustainability goals considering
environmental, social, cultural, and economic and innovation factors, rated according
to public perceptions and expert views, in order to identify a policy plan for the area
based on local priorities, standards of living, social awareness towards sustainability
issues and cultural background (Mohammed Ameen et al. 2014a; Alyami 2015;
Almutairi et al. 2019).

2.3 Global Energy Consumption and Sustainable Development

Based on the concept of sustainability described previous, sustainable development
is defined a new approach to meeting human needs, promoting the use of economic
aspects to preserve our environment and resources, by integrating various aspects
e.g. the construction sector, industry and health services (Mebratu 1998; Assefa and
Frostell 2007) (Debnath et al. 2015a; Yuce et al. 2016). This approach includes
challenges concerning the utilization of natural resources such as energy, food,
transportation, social activities, shelter and effective waste management, while
conserving and protecting the quality of the environment and the supply of said
natural resources (Chauhan and Saini 2014; Alyami 2015; Munier 2011; Aldossary et
al. 2015b).

Recent studies have focused on practical solutions; i.e. renewable sources,
sustainable societies and minimising energy consumption, to combat excessive
carbon emissions and environmental pollution (Aldossary et al. 2015b; Ahmad et al.
2017; Ali-toudert et al. 2020). Urban sustainable development can thus be
conceptualized as improving quality of life by creating a healthier environment while
satisfying socio-economic demands (Munier 2011; Dumitru et al. 2020). This is of
significance for the domestic building sector as it occupies the largest proportion of
national energy consumption; 25% for Japan, 28% for China, 42% for Brazil, 47% for
Switzerland and 39% for the UK. In Saudi Arabia, domestic energy consumption

exceeds 50% (Alyami et al. 2015) while in Iraq, domestic energy consumption has
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been recorded at a staggering 83% (Hasson and Hussain Al-Askari 2013; Al-Salihi
et al. 2010; Mohsin et al. 2018) as shows in Table 2.1. These levels are a result of
weather conditions, cultural background, standards of living, building design,

domestic local features and population growth (Markandya and Wilkinson 2007).

Developed countries are leading the way through investing in clean energy sources
such as photovoltaic (PV) as a source of clean energy for future cities (Schaffers et
al. 2011; Delisle and Kummert 2014; Ahmad et al. 2017; Dumitru et al. 2020).

Table 2.1 Energy consumption in domestic sector- worldwide source

Country

UK 39-40%
Brazil 45-47%
Iraq 80-83%
Switzerland 45-47%
China 28-30%
Saudi-Arabia 50-55%
Australia 30-35%

As the building sector in the EU is seeking to increase the utilization of renewable
energies, several studies already reporting on the use of these (Lund 2007). Previous
studies have also focused on decreasing energy consumption by maximizing the use
of renewable energy resources through the use of small-scale power plants in the
domestic sector (Janajreh et al. 2013; Delisle and Kummert 2014; Aldossary et al.
2015b; Jayan et al. 2016). That said, environment protection and quality of life
improvements may need more time to become embedded in practice through an

increase in social awareness and education (Roberts 2008c; Matthews et al. 2020).

Sustainability and utilization of renewable energies are critical challenges for Middle-
East countries, due to the limited direction from policy-makers; these countries have
difficulties investing in natural resources (Kenworthy 2006). This is because the
countries with the largest oil reserves, Saudi Arabia, Iraq, Iran and Kuwait, all favour
the use fossil oil to generate energy (Markandya and Wilkinson 2007). Breaking this
down by country, Irag’s oil reserves rank fifth in the world making it a relatively rich
country but with rapid urban development, economic development, a population
boom and large demands on electricity (The United Nations, 2014). Global practices

such as renewable energy should be considered as an option to oil and gas sources,
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recognizing, for example, the sun as a source of natural energy (Al-Salihi et al. 2010;
Aldossary et al. 2014a; Aldossary et al. 2015b; Ali-toudert et al. 2020).

Due to poor infrastructure and mounting demands on energy, shortages of electricity
is common in developing countries, for example the people of Iraq suffer considerable
shortages in electricity supply, this affecting the economy. The cost to the economy
from Life Cycle Cost (LCC) is estimated to be about US$40 billion per year at present
(Hague 2010). Therefore, it is essential to identify alternative methods to address the
waste of resources and provide practical sustainability solutions for future
generations. For example Prasad et al. (2014) report that the economy of oil,
transport, health cost, and energy consumption related carbon emissions are causing
an increase in societal problems. Mitigation of climate change, energy usage, traffic
congestion and transport demands can however be achieved through a range of
international policies that reduce greenhouse-gas emissions on a global scale
(Woodcock et al. 2007).

A rapidly growing global population also impacts the urban environment. Various
kinds of air pollution, noise, material waste, and high energy demand expand
necessitating sustainable development (Kantor and Unger 2010). For example, the
UK domestic sector is expected to adopt the Government's carbon emission reduction
program, which expects a reduction in emissions of 20% (Bell and Lowe 2000;
Hamilton-MacLaren et al. 2013; Opoku and Ahmed 2014; Darko et al. 2017). Energy
Efficiency Standards of Performance (EESOP) have been imposed to achieve gas
and electricity reductions, the majority of which have to come from low-income
households (Shiu and Lam 2004; Aldossary et al. 2015b; Ahmad et al. 2017).

Many global practices have focused on achieving a reduction in CO2 emissions of
60%, like Japan, by 2050. Minimising CO2 emissions is proving difficult for Japan
(Yamaguchi et al. 2007), the main challenge determining energy savings from the
building sector by reducing environmental issues such as air pollution (Oikonomou et
al. 2009).

In recent years, significant efforts have been made to optimise energy efficiency and
reduce energy consumption in buildings. This is related to the energy demand to
achieve desirable environmental conditions, at the same time reducing energy
consumption and CO, emissions (Maleki 2011). For this reason, researchers have
been looking at techniques to improve indoor climatic conditions and reduce energy
consumption (Babaizadeh et al. 2015). These techniques include the use of exterior

shading systems which decrease the amount of roof surface exposed to direct
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sunlight. These shades can keep the interiors of buildings cooler and reduce cooling
loads and operational costs (Shashua-Bar et al. 2009; Maleki 2011). Construction
practices on optimizing site layout and urban sustainable design can lead to the
optimize land use effectively in particular for new urban development areas, also
improve the indoor buildings temperatures for hot dry regions according to use the
practical techniques feed into the new urban projects frameworks (Ahvenniemi et al.
2017; Ali-toudert et al. 2020).

Table 2.2 lists previous works which have focussed on different subjects related to
sustainable development. This table shows the multiple themes of previous research
in this area, illustrating how it is focusing on a cross section of various aspects
including; urban sustainable development factors, energy consumption and zero
energy, optimization of energy, renewable energy, implementation of sustainability
frameworks, and urban sustainable assessment tools. Urban sustainable assessment
tools and sustainability frameworks are the most important areas of study in order to
ensure sustainable development addresses locality-specific issues (Alyami et al.
2015; Liu et al. 2010). This is because most of the sustainability frameworks do not
address locality-specfic problems (Alyami et al. 2015; Aldossary et al. 2015a; Ameen
and Mourshed 2017a). In addition, this table shows the main aims and tools that have
used in past studies. This demonstrates the the research gap between this study and
the past studies, represented by three main dimesions including future urban planning
to develop new urban zones, domestic requirements towards low energy housing,
and a set of urban sustaianble developemnt factors to improve the quality of life. Many
studies have reviewed global assessment tools, Life Cycle Assessment tools LCA,
analysing energy and optimisation and urban sustainable developments goals. These
goals include; minimising energy consumption, CO, emissions, the use of resources,
and predicting energy needs (Thiers and Peuportier 2012). Several themed topics
can be found targeting the same area but in different subjects. For example, there
are several papers under the title of optimisation of energy consumption, zero energy,
renewable energy, urban sustainable development and framework assessment tools.
All these different areas have common objectives related to sustainability with
objectives of reducing the consumption of resources and energy and improve the

quality of the environment.
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Table 2.2 Multi-illustration themes of the previous studies

(Olatomiwa et al. 2016; (Peng et al. 2013; (Morelli 2011; (Cohen 2006; (Roberts
Ahmad, Mourshed, et al. Mohammed Ameen et al. Ameen and Holden 2012; 2008a; Ruhé
2016; Suganthi and 2014a; Alyami 2015; Fawzi Mourshed Olatomiwa etal. | etal. 2013)
Samuel 2012; Debnath et | and Ameen 2017; Almutairi | 2017a; Penget | 2016; Pauleit et (Hamilton-
al. 2015a; A et al. 2008; et al. 2019) al. 2013; Liu et al. 2005; MacLaren et
Yuce et al. 2016; Mohsin al. 2010; Rodrigues et al. al. 2013;
et al. 2018) Gerbinet et al. 2015; Aldossary et
2014; Mourshed Ahvenniemi et al. 2015b;
et al. 2009) al. 2017; Alyami Alyami
2015; Munier 2015;
2011; Dumitru Mohsin et al.
et al. 2020; Ali- 2018)
toudert et al.
2020)
Aims and Predicting energy and Urban sustainability Environmental Urban Reducing
tools optimisation resources framework and impacts: LCA sustainable co2
assessment tools Life Cycle development: emissions
Assessment Minimising and,
energy optimizing
consumption use of
resources
Theme 1 v v v v
Optimization
energy
Theme 2
Urban
sustainable v v v
development v
Theme 3 v
Energy
consumption v v
& zero
energy
Theme 4
Renewable
source 4 4 4 4 v
Theme 5
Framework
assessments 4 v v
tools v
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To conclude, efforts are underway worldwide but particularly in developing countries,
such as China and India, Arab gulf regions, including Saudi Arabia and Iraq, to reduce
energy consumption. These countries, more so in the Arab Gulf, endure a long
summer season with high temperatures up to 50 degrees Celsius, and as such are
classified as having energy consumption levels (Aldossary et al. 2015a; Nader 2009a;
Alyami et al. 2013). In response, intensive efforts are being made to gather theoretical
and practical knowledge about how to reduce the undesirable effects of relying on
conventional power generation and traditional methods to combat climate change and

high energy consumption.

2.4 Urban Sustainability Frameworks

Sustainability assessment frameworks are an integrated concept which combine
numerous urban sustainability indicators, covering environmental, social and
economic dimensions (Bounoua et al. 2020) . These indicators are combined as part
of a framework to improve applications by cities to help meet future challenges,
specifically in developing regions such as housing deficits, rapid urbanization and

high energy and transport demands (Bounoua et al. 2020; Almutairi et al. 2019).

Working at two levels, sustainability frameworks comprise a set of urban sustainability
factors which are designed to mitigate locality-specific issues (Alyami et al. 2013).
Addressing these issues can involve the adoption of multiple strategies which in turn
feed into the process of the further development of urban sustainable development
guidelines (Huang et al. 1998; Wu 2014).

Urban sustainability frameworks are characterised by the development of mutual
relationships between local and global challenges such as rapid urbanization, high
energy consumption and environmental problems. A number of studies have listed
urban sustainability assessment tools and compared them (Rossi et al. 2012; Ameen
et al. 2015b; Ahvenniemi et al. 2017; Munier 2011; Almutairi et al. 2019; Dumitru et
al. 2020), highlighting the content, structure and output of urban sustainability
development tools. Key findings suggest that no framework or tool can cover the wide
range of urban design aspects required to meet both the development of new city
applications, such as city districts and domestic sectors, or further improve existing
ones (Weber et al. 2007; Mohsin et al. 2018). Many researchers have tested several
practices (Alyami et al. 2015; Fawzi et al. 2016; Aldossary et al. 2015b) and
suggested new assessment tools which include comparative items such as
environmental, social and economic aspects of urban sustainability development to
understand the goals of addressing a specific region and its locality-specific issues.

In contrast, authors such as (Willis 2006; Alyami et al. 2015) suggest that urban
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sustainability assessment tools are not fit for all regions because of diverse locality-
specific factors including community features, weather conditions, social awareness

levels and standards of living.

Consequently, it has been realised that global frameworks/assessment tools need to
be re-assessed/designed, their urban sustainability goals appropriate for the
countries they are applied to (Alyami et al. 2013; Mohammed Ameen et al. 2014a) .
To achieve this, leading experts in various fields such as environmental and
sustainable development have been consulted in previous works, in addition to
professionals and local experts from government organisations, academia and Non-
Government Organisations (NGO). Their findings conclude that global environmental
assessment methods are not suitable for application in Saudi Arabia, Jordan, and Iraq
(Alyami et al. 2015; Willis 2006; Ameen and Mourshed 2017c).

These urban sustainability frameworks are key to urban development. They
encompass a wide range of indicators that identify successful strategic plans and
policies designed to meet urban sustainability targets (Munier 2011; Alyami 2015;
Ameen and Mourshed 2017a). Indicators can be defined as “A quantitative or
qualitative variables/factors that explain a reliable means to determine achievement,
reflecting changes relationship to assess the behavioural development actor or
phenomena (Devuyst et al. 2001; Munier 2011; Ahvenniemi et al. 2017). These urban
sustainability indicators improve interactions between international and local contexts

and enhance human well-being and social satisfaction.

Global sustainability frameworks/assessment tools involve several urban
sustainability indicators which cover a variety of dimensions e.g. environment, water,
energy infrastructure and transportation socio-economic factors, and natural hazards.
One global sustainable development assessment tool for buildings is the
Comprehensive Assessment System for Built Environment (CASBEE), created and
developed in 2001. A similar tool is a Leadership in Energy and Environmental Design
for Neighbourhood Development (LEED-ND in 2009), and, the BRE Environmental
Assessment Methods for Communities (BREEAM Communities in 2011), UK.
However, there is no specific list of all indicators that suit all countries and
communities due to the wide-ranging differences between regions, local communities’
culture, climatic regions, social factors, local priorities and availability of resources
(Alyami et al. 2015; Willis 2006; Fawzi et al. 2016).

Table 2.3 lists the global and local assessment tools for different countries which have

established urban sustainable development assessment tools. It also illustrates all
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indicators used in selected urban sustainability assessment tools, such as BREEAM
Community, LEED-ND, CASBE-UD and GSAS/QSAS. Several indicators
representative of energy, climate change and greenhouse gas emissions, have global
significance and are used as major indicators in all assessment tools. These essential
indicators can be adopted across countries for use in local guidelines, but they must
be appropriate for these specific countries based on community priorities, culture and
economic situation. This thesis has identified urban sustainability indicators relevant
to each country’s needs. Selection was based on a review of previous studies and
the re-assessment of indicators in order to establish their suitability for Baghdad. Each

of the tools in the table is described in more detail below.

Table 2.3 shows a number of urban sustainable assessment tools for various
developing and developed countries, most of these were designed and developed to
be suited for developed countries (such as BREEAM, LEED, CASBEE). However,
those developed countries are totally different from those developing countries due
to locality-specific issues (Rezaallah and Bolognesi 2012; Castro-Lacouture et al.
2009; Alyami et al. 2013). Most of the global assessment tools have not fully designed
to suit developing countries, specifically politically-unstable regions such as Iraq, due
to a wide gap between locality-specific issues such as weather conditions,
community’s priorities, the standard of living, social awareness, and etc (Ameen and
Mourshed 2017a).

One of the global assessment tools considered in Table 2.3 is BREEAM, which was
developed in 1990 in the UK by the Building Research Establishment (BRE).
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Table 2.3 Review of indicators in global/local assessment tools of urban sustainability

indicators in developed and developing have surveyed through different authors.

Type of urban Organization Region Context Indicators Previous studies surveyed
sustainability
tools
-LEED-ND US Green USA Local Environmental (A'zami et al. 2005; Ameen et al. 2015a; Fawzi et
Building indicators al. 2016; Aldossary et al. 2015b; Aldossary et al.
Council 2014a; Alyami et al. 2015; Willis 2006 )
Ecology
- BREEAM BRE/UK UK Local (Haroglu 2015; Rezaallah and Bolognesi 2012)
Energy (BREEAM Design 2018)
Water (Bounoua et al. 2020; Ameen et al. 2015a; Alyami et
-Community (JaGBC) and UK Local Transportation al. 2013)
(JSBC) t1
Economy
Natural hazards
- CASBE-UD Japan Local .
Community
IBM involvement
- Smart cities | Gulf Su§t§inable
challenge Organization buildings
for Research USA Global
Resources
- GSAS/QSA Green Building | Qatar Local Environmental
Council of indicators
Australia
(GBCA) Ecology
Energy
Water
Transportation
Economy
Natural hazards
Resources
- Green Star Ecology
Sustainable
Communities Australia | Local Energy
Water
Transportation
Economy

Natural hazards

Nowadays, BREEAM has a variety of sustainability assessment tools covering
different locations, e.g. BREEAM Canada, BREEAM Hong Kong and BREEAM
International (BRE 2011). According to the technical guidelines for BRE (2013b), this
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version was issued for local projects and has been adopted in the UK as a guide for
building sustainable communities (Ameen et al. 2015a). It is not just a local
assessment tool but also constitutes global and international project guidelines in
terms of sustainability (Haroglu 2015) (BREEAM Design 2018),. LEED-ND and
CASBE-UD have also launched global and local indicators that can be adopted
anywhere with different rating systems which allow for local specific issues such as
energy consumption, environmental indicators and transportation factors (Rezaallah
and Bolognesi 2012). These global/ local assessment tools have been assessed by
different researchers, as shown in Table 2.3, to establish their appropriateness for

application in countries such as Iraq, Saudi Arabia, and Jordan.

In addition, there are sustainable assessment tools and sustainable development
methods already available, i.e; life-cycle assessment (LCA), indicators of sustainable-
cities, sustainability-projects, urban sustainable frameworks, rating-system and

certification guidelines (Paranagamage et al. 2010; Joss 2012; Gil and Duarte 2013).

In recent years, several well-known global and international assessment tools have
been improved, some expanded making the transition from building assessment to
urban development (Sharifi and Murayama 2013, 2014). Another global tool, the
Comprehensive Assessment System for Built Environment (CASBEE) was
developed in 2001, later expanded to include urban development in 2007. Similar
developments can also be seen in the Leadership in Energy and Environmental
Design for Neighbourhood Development (LEED—ND) in 2009).

In developing countries, tools such as UAE, the Estiadma Pearl Community Rating
System (Pearl Community 2010), BRE Environmental Assessment Methods for
Communities (BREEAM Communities in 2011) and the Sustainable Building Tool in
Portugal for Urban Projects (SBToolPT — UP in 2014), are available. The Global/Qatar
Sustainability Assessment System (GSAS/ QSAS) emerged in 2010 as a set of
assessment tools for buildings and urban development, as shown in Table 2.3. These
assessment tools include multi-dimensional indicators, like other global frameworks
but with different rating systems. These rating systems reflect locality-specific issues
for individual countries (Castro-Lacouture et al. 2009; Haroglu 2015). For example,
water quality and availability was rated as the most significant indicator in UAE using
the Estiadma Pearl Community Rating System (Pearl Community 2010), due to very
little rainfall coupled with hot, dry and arid climatic conditions. Likewise, Iraq has
suffered from the same issue caused by the low rainfall because of climate change
caused by desertification and the exposure of rivers and water bodies such as

marshes, to drought (Lange et al. 2012). Ecological indicators, including green cover,
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were rated the highest according to BREEM and LEED systems (Rezaallah and
Bolognesi 2012; Haroglu 2015) (BREEAM Communities in 2011). Rating systems
and assessment tools must be able to evaluate individual climatic regions amongst
other things making it important to engage local stakeholders and member of the

public to collect accurate data and thus create a successful framework.

Globally, the establishment of new urban sustainability frameworks is based on
identifying designs, planning, selecting the site, topography, services and utilities
(Xing et al. 2009; Habibi et al. 2014). Most key urban planning decisions are made by
policy-makers such as politicians, engineers and designers without public
consultation on urban construction projects, particularly in developing economies
(Hamilton-MacLaren et al. 2013; Susilawati and Al Surf 2011). The dimensions of
urban sustainability are characterized by a huge number of indicators with Xing et al.
(2007) suggesting over 600. Zhou et al. (2012) have created a framework comprising
141 urban indicators for sustainability assessment applicable to Chinese cities. The
need for a comprehensive and integrated framework for urban sustainability has been
investigated by researchers by considering the influence of cities. However, there is
no specific list of indicators exists that suits all countries, areas and communities
(Ugwu and Haupt 2007).

Several indicators such as, energy, climate change and greenhouse gas emissions
have international priorities and are common indicators in all evaluation methods.
These common aspects are essential for monitoring the evaluate process of
sustainable urbanization in order that it does not remain as a fixed abstract concept
(Shen et al. 2011; CIDA 2012), while providing designers and policy-makers of urban

development from multiple dimensions of urban factors.

Urban sustainability assessment tools and frameworks have the potential to assist in
achieving a balance between the needs of humans and environmental requirements
thus developing the quality of life and the economic competitiveness of the urban area
(Liu et al. 2010; Almutairi et al. 2019). Moreover, there is the need to promote the
active participation of those living in urban areas, to achieve effective decision-making
processes (Practices n.d.; Beunder and Groot 2015). Specifically, this is applicable
to the case study region and its locality-specific problems to demonstrate that urban
sustainable development is one of the most important solutions to mitigate current

and future challenges (Haughton et al. 1996; Janajreh et al. 2013; Fawzi et al. 2016).

To conclude, this section has examined a wide range of global sustainability tools,

which tend to have the same range of main indicators such as the environment,
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ecology, water, energy, transportation and infrastructure. In order to improve the
quality life in the area being considered, new sustainable frameworks can be
established to provide policy-makers, developers, architects and engineers with local
guidelines which embrace the concept of urban sustainability development. The
problems that have been identified through the current review is that existing tools
cannot simply be adopted in any location, because of locality-specific factors
(Aldossary et al. 2014a; Ameen et al. 2015b; Alyami 2015). These include levels of
social awareness, local community priorities, cultural background and standard of
living. For this reason, many authors from Arab Gulf countries have re-assessed
global indicators according to their specific community needs and the perceptions of
local experts, to create/design suitable frameworks for their regions. This previous
work shows there is a mismatch between previous studies and this study which
focuses on proposing strategies and the elicitation of a set of urban sustainability
indicators, focussing on planning strategies and domestic features. The selection of
a set of appropriate indicators can improve quality of life and minimise the use of

valuable resources.

Table 2.4 lists several previous studies that have critically reviewed assessment
methods of urban sustainability goals in developing countries.
Table 2.4 Review papers listed according to the specific regions/countries in developing

countries. (Caprotti 2014; Li and Wen 2014; Aldossary et al. 2015b; Willis 2006; Ameen et al.
2015b; Alyami et al. 2015)

Papers reviewed Country Title/Subject Tools/ Methods
(authors)
(Aldossary et al. 2014a) Saudi Arabia City form and sustainable Use of a multiple case
indicators framework study in Riyadh city
via a simulation
model using IES-VE
software
(Alyami et al. 2015) Saudi Arabia The development of sustainable Saudi environmental
assessment method for Saudi assessment method
Arabia (SEAM), (AHP),
Panel of experts
Willis (2006) Jordan The urban sustainable methods: Weighting system
case study Jordan (AHP), Panel of
experts
(Aldossary et al. 2015b) Saudi Arabia Consensus based, low-carbon, An in-depth
domestic sustainable design in investigation of public
Saudi Arabia views and a
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(Ameen and Mourshed Iraq Urban environmental challenges  Investigation of public
2017a) in developing countries: A views across Iraqi
stakeholders perceptions cities
(Ameen et al. 2015b) Iraq A critical review of urban Reviewed six widely
assessment tools used sustainability
global assessment
tools to identify the
research gap
(Alyami et al. 2015) Saudi Arabia The development of assessment Weighting system

Shohouhian and Soflaee

(2005)

Iran

methods for Saudi Arabia

Environmental sustainable
Iranian traditional architecture in
hot-humid regions

method (SEAM)
categories. AHP
process

Use of library
documents and
Internet sites as well
as analysing building

plans

These reviews of existing sustainability frameworks, have shown that there is the
need to develop a framework for sustainable urban development specifically for
developing countries, specfically in the case study area that incorporates the
viewpoint of the public in the decision-making process (Aldossary et al. 2015b; A’zami
et al. 2005b; Alyami et al. 2015; Habibi et al. 2014; Fawzi and Ameen 2017; Bounoua
et al. 2020).

Previous studies have presented a comparative analysis of tools, practice and the
purpose of global sustainability assessment of urban developments to provide a
better understanding of the vision and goals of each practice (Alyami et al. 2013;
Almutairi et al. 2019; Bounoua et al. 2020). They also highlight the special
circumstances different countries consider before selecting their list of indicators and
categorizing them according to the environment and economic, social and cultural

parameters.

Developing a new framework can help to improve the decision-making process by
identifying the optimal urban indicators to tackle current challenges and future
requirements including setting the most important priorities for new urban
developments (A’zami et al. 2005a; Almutairi et al. 2019). In this context, global
strategies target three major areas: energy savings, improvements in energy
production and alternative energy sources which encourage the use of renewable
energy. Large-scale, renewable energy plans must therefore adopt strategies to
integrate alternative sources systems influenced by energy consumption and

consumer awareness (Lund 2007).
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While there currently are many international assessment tools and frameworks, these
are not suitable for specific developing regions, such as those in hot dry countries i.e.
our Iraqi case study (Alyami et al. 2013; Ameen et al. 2015b; Castro-Lacouture et al.
2009; Bounoua et al. 2020). In addition to climate challenges, there are many reasons
why global frameworks and assessment tools are not suited for developing countries.
There are wide differences between local priorities from place to place, as well as
social factors, the standard of living of the community and political issues (Fawzi et
al. 2016). Iraq has been classified as politically unstable for more than four decades,

this causing a wide gap between global and local circumstances (Mohsin et al. 2018).

Well-known global methods such as BREEAM and LEED were not originally designed
to suit all regions, including developing countries, such as the Saudi built environment
(Alyami and Rezgui 2012). This is because their environmental assessment
indicators and criteria were primarily improved to suit a specific region and own its
environment, such as the US for LEED, UK for BREEAM, and CASBEE for Japan
(Castro-Lacouture et al. 2009; Alyami et al. 2013). Despite the used wide range of
global indicators in other regions, evidence suggests that assessed built
environments do not perform well because of their climate and socio-economic
factors (Oregi et al. 2015; Susilawati and Al Surf 2011).

Thus, in summary, there is a definite need to develop a framework for sustainable
urban development specifically for developing countries this has arisen because; (a)
a wide difference between developing countries and developed one, (b) locality-
specific issues in the area being considered, and (c) global framework have designed

suit developing countries countries.

This means, that, when adopting a new method or framework to tackle existing
problems and future challenges, the evaluation of global indicators based on the local
priorities and stakeholders’ perception are required to ensure success (Schaffers et
al. 2011; Susilawati and Al Surf 2011). Assessment tools such as LEED for US,
BREAM for UK, CASBEE for Japan, and PERAL guidelines for UAE countries,
originally designed for specific regions, are not applicable for use in all countries due
to locality-specific conditions in politically-unstable countries such as Iraq (Fawzi et
al. 2016; Habibi et al. 2014). Iraq has suffered from harsh conditions, which have
served to damage infrastructures, public services and utilities in addition to impacting
negatively on quality of life (Mohsin et al. 2018; Matthews et al. 2020). Currently, there
are several construction projects underway and at the planning stage in Iraq: adopting
new methods such as appropriately designed urban sustainability indicators will help

designers and decision-makers mitigate undesirable impacts in the future.
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Secondly, previous studies have not featured public participation in order to identify
the local context, priorities, and weaknesses in existing applications nor have they
measured people’s social awareness of urban sustainable challenges (Fawzi et al.
2016). It is important to identify the priorities of the local population with respect to
their daily-experience as users of the environment in which they live and to test their
awareness of urban sustainability goals. This will facilitate the development of an
optimal sustainable plan for a case study in Baghdad based on the local key priorities
needed to improve the quality of life (Hasson and Hussain Al-Askari 2013; Mohsin et
al. 2018).

Neither LEED nor BREAM consider public perceptions when they investigated
locality-specific factors in developed regions, specifically the USA and UK (Pauleit et
al. 2005; Seyfang 2010; Alyami et al. 2013). In contrast, in some developing countries
a few authors have attempted to build new frameworks suitable for their regions after
assessing their community’s perceptions and carrying out expert consultations to
achieve a consensus for their built environment(lrag, Saudi Arabia and Jordan)
(Fawzi et al. 2016; Aldossary et al. 2015b; Alyami et al. 2015; Aldossary et al. 2014a;
Willis 2006).

Therefore, there is the necessity to identify an effective way to integrate public
participation into the development of frameworks (Susilawati and Al Surf 2011;
Algahtani et al. 2017). Integrating public perception has become a significant
challenge when creating urban frameworks (Fawzi et al. 2016). This involves
investigating stakeholders’ perceptions to recognise their priorities, testing their social
awareness, consideration of cultural background and the standard of living. Some
authors Fawzi et al. (2016), Alyami et al. (2015), Aldossary et al. (2015) and Willis
(2006) have used wurban sustainability indicators to create new
frameworks/assessment tools for Iraq, Saudi Arabia, and Jordan. These authors
have re-assessed global assessment tools by evaluating their community’s views
through surveys of urban sustainable development goals across several regions.
These studies have built new assessment tools or frameworks, based on public
perceptions about priorities, standards of living and community awareness, thus
supporting policy-makers and designers by providing new indicators with respect to

urban sustainability.

Public perceptions are a significant challenge, due to the need to assess global
indicators suitability for developing countries by investigating locality- specific issues.
Using a scientific, consensus-based consultation (Alyami and Rezgui 2012), the

authors have identified new criteria not used in either LEED nor BREEAM, but which
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are considered of importance when working in the Saudi built environment. In this
context, socio-cultural, environmental issues and locally built environment aspects,
should not be assessed based on global criteria. It is important to include locality-
specific issues such as high energy consumption, traffic problems, rapid population
growth and environmental pollution, such issues applicable in Saudi Arabia and Iraq
(A’zami et al. 2005; Aldossary et al. 2014; Mohammed Ameen et al. 2014).

2.5 Recommendations for Future Development of Sustainability
Frameworks

Urban populations will make up nearly 70% of the total world population by 2050
(Khandokar et al. 2016; Debnath et al. 2015b). Therefore, governments are facing
major challenges regarding the provision of essential services and around how to
mitigate environmental issues, in developing countries such as Iraq . Iraq suffers from
major problems including population-inflation, the lack of an environmental agenda,
and high energy and transport demands (Matthews et al. 2020; The United Nations
2014). However, several cities around the world have developed urban sustainability
plans to manage their locality-specific problems in terms of urban sustainable

development.

Various studies have analysed a series of urban sustainability frameworks, both
commercial and academic (Grimmond et al. 2010; Sharifi and Yamagata 2016). Their
findings suggest that global indicators can be used anywhere as a guideline but that
the methodologies and assessment tools for specific regions as referenced in Table
2.3, such as developing countries, should be investigated locally ensuring specific
issues for each country are dealt with (Aldossary et al. 2015a; Ruhé et al. 2013; Chen
et al. 2014; Goel et al. 2014). This is due to a wide range of differences between
developed regions and developing areas, in addition to the impact of different climatic

conditions hot, dry, arid regions (Shashua-Bar et al. 2009; Mohsin et al. 2018).

As a result of the previous analysis of the literature, it has been identified that these
studies have have re-assesessed the global indicators based on their locality-specfic
countries including environment, water, energy, social, culture, transportaion, and etc
(Alyami 2015; Aldossary 2015; Ameen and Mourshed 2017c; Habibi et al. 2014;
Almutairi et al. 2019).

Thus, the key recommendation for future research is that global urban sustainability
assessment tools such as BREEM and LEED, are not appropriate for developing
countries such as Arab Gulf countries and Iraq, because of locality-specific issues

that present problems in these regions (as identified in this chapter Sections 2.3 and
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2.4). This study has presented multiple factors covering environmental, social, and
economic and management issues relevant to the development of new frameworks
by providing guidelines which deal with urban sustainable development goals. This
will help decision-makers and designers in developing countries, specifically our case
study-Baghdad, Iraq, to identify how successful strategies and technical policies have
been in the implementation of sustainable goals. Section 2.4 has also explored issues
around taking a global approach to urban sustainable indicators and argued why there
is a need to re-assess urban sustainability development goals, based on locality-
specific issues, meeting the need to create comprehensive sustainable living
frameworks to address quality of life, minimise the use of resources, tackle

environmental challenges, and mitigate current housing crises and traffic congestion.

2.6 Conclusion

There is broad agreement that urban issues are important for all countries, both now
and in the future (Debnath et al. 2015b). Previous studies have not involved public
perceptions of urban sustainable development frameworks/assessment tools and
local ideas about local urban development, because global indicators were originally
designed to be suited to developed regions (Hatem et al. 2012; Sharifi and Yamagata
2016). In developing countries, global sustainability indicators need to include locality-
specific issues (Ameen et al. 2015a; A'’zami et al. 2005a). As such, this study
recommends the use of local and international indicators, based on selection of a set

of indicators which reflect local views and priorities.

This chapter has discussed the omissions identified in previous sustainability
frameworks. This study proposes to establish new sustainable guidelines using the

priorities identified by those local to the area under consideration.

A second recommendation concerns refer to urban sustainability assessment tools
such as BREEM and LEED in that these are not applicable for use in war-torn
countries, due to the locality-specific problems present in these environments. They
lack the inclusion of environmental strategies to tackle the consequences of the

impact of war on the environment as well as little focus on socio-cultural factors.

Gathering public perceptions about urban development challenges is an essential
task for policy-making. Participants’ views of urban development indicators reflect

their daily experience and their ambitions for the future.

It is suggested here that the best way to achieve this is by firstly collecting the views
of those who live in the region under consideration, this, followed by consultation with

experts, based on public opinion re their needs. These investigations ought to use
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urban sustainability indicators from global assessment tools such as LEED or
BREAM, as their foundation in order to create a new framework which is then based

on the priorities of the local community.

This chapter has reviewed the state of the art in global practices for developing urban
sustainability frameworks. The findings of this chapter show a clear research gap
arising from previous studies. This gap is the lack of consideration and solving
multiple locality-specific problems underlying sustainability framework (as shown in
Table 2.4) in order to show the research gap between this study and the prior studies
such as (Aldossary et al. 2014a; Alyami et al. 2013; A’zami et al. 2005b) that most of
the researchers focused on the urban sustainability assessment tools and others
highlighted the sustainability framework for low carbon and reduce energy
consumption. While, the current study focuses on integrating some different
innovative aspects such as urban planning, domestic features, in addition to a set of
general urban sustainable development factors to improve the communities’

requirements.

The key finding of this chapter is the identification of the research gap between the
current study and the past research, including a lack of consideration of urban
planning, domestic features, in addition to a set of urban sustainable development
factors. In this study, a new comprehensive sustainability framework will be designed
and developed in order to combat numerous locality-specific issues such as climate
change, hot dry arid conditions, increase transport and energy demand, and housing
deficit to improve the quality of life and meet the existing and future requirements.
This chapter has answered RQ1: In what ways can a framework for a city level
urban development pave the way towards sustainable city development and what

are the requirements for such a framework to be deployed in unstable developing
countries?

Based on the findings in Table 2.4, this chapter has identified the innovative factors
of the current study. This has led to the identification of the main categories/factors
that are often missing from previous frameworks, and must be included, especially
when considering developing countries. These are; urban planning, locality specific
housing features, and a set of urban sustainable development indicators tailored to

locality-specific issues.

This chapter then recommends that future urban sustainability frameworks should be
developed by combining theoretical and practical knowledge about urban sustainable
development goals including environmental, transportation, socio-cultural aspects

and economic aspects, in addition to invlove future urban planning and domestic

41



projects to mitigate most of the current and future caleenges. In this context, new
urban development projects need to tackle issues such as high energy consumption,
rapid urbanization, and population growth and transportation problems. These
locality-specific issues cannot be solved with traditional guidelines and old standards.
This study, therefore, recommends updating existing criteria to include the domestic
sector, towards establishing the concept of low energy domestic homes, bearing in
mind that the highest percentage of electric energy consumption comes from the

domestic sector, particularly in hot, dry regions.
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Chapter 3 Research Methodology

This chapter will describe the research methodology that was developed to conduct
and answer the hypothesis and research questions. It will also discuss the theoretical
and practical approach taken in conducting this research. The methodological
approach that is used in this study will rely on online questionnaires, including a public
survey and a consensus-based method. Semi-structured interviews will be used to
validate the results. Each research stage will answer the research hypothesis and the

research questions to meet the main aim and the objectives of this study.

3.1 Introduction
Initially, a decision was made to select an appropriate philosophy; however, the
interdisciplinary aspect of this research makes it a challenge to choose an appropriate

philosophy.

The positivist research philosophy is the most commonly used approach. Positivism
represents the reality of ‘real’ objects, which have reflected existence factors(Habibi
et al. 2014).

A positivist method is usually adopted for collecting data about “an observable reality”
and “regularities and causal relationships” (Jeanne and Terlet 2018). It also aims to

provide clear and objective results of reality.

The researcher follows a positivist approach to investigate and test a hypothesis via
quantitative data analysis, which will achieve time and context-free results that can
be flexibly applied. While the positivist method is still the predominant philosophy in
information systems studies, interpretivism is the most common research philosophy
that is adopted and accepted in this discipline of urban sustainable development
studies. Specifically, interpretivism is widely used in information systems research to

understand the context, and to implement and influence the information system.

Although positivism is still the dominant philosophy in social studies, interpretivism is
also widely used. In general, interpretivism aims at understanding and interpreting
social contexts (Munda 2006). Positivism and Interpretivism are two main approaches
to research methods in various acedamic fields. Positivist methods utilise scientific

quantitative methods, while Interpretivism utilise humanistic qualitative methods.

Positivists prefer quantitative methods such as social surveys, structured
questionnaires and official statistics because these have good reliability and

representativeness (Susilawati and Al Surf 2011; Jeanne and Terlet 2018).
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The positivist tradition stresses the signficance of achieving quantitative research
such as large scale surveys in order match the relationship between educational
achievement and social level. This kind of sociology is more interested in trends and

patterns rather than individuals.

The aim of this research is to develop a theoretical and practical sustainability
framework based on the factors that affect urban development in developing
countries. This study will use positivist methods, based on observation and data
collection to achieve this aim. Thus, this work requires the adoption a mixed-method
approach due to using qualitative and quantitive methods to identify the findings of
this research (Opoku and Ahmed 2013; Lee et al. 2013), for data collection and to
observe the reality of the research findings to establish a clear base for this research.

Further justifying the need for a positive approach.
The research questions tackled in this thesis are:

¢ RQ1: In what ways can a framework for a city level urban development pave
the way towards sustainable city development and what are the
requirements for such a framework to be deployed in unstable developing
countries?

¢ RQ2: What are the public’s perceptions of sustainable urban development
and locality-specific issues in Iraq?

¢ RQ3: How do the views of the public differ from the generally accepted view
of experts in the context of sustainable urban development in Iraq?

¢ RQ4: How do the views of local experts’ impact on the creation of a
sustainable urban development framework for cities, including their vision for
their development and desired future domestic features?

e RAQS5: Is the developed framework considering the public survey, experts’
consultation, have the potential to improve future urban development and is
it fit for purpose in its target context?

This research has been designed in five stages, with each stage tackling different
research questions. Each stage will use specific techniques and multiple approaches

to answer the research questions, as shown in Figure 3.1.

The first stage will review the previous studies. This will enable the dimensions of
the research problem to be identified and the focus of the study. This will give a better
understanding of similar work (Saunders et al. 2009) and will help to develop a new
sustainability framework (Aldossary et al. 2015b; Chen et al. 2014). This stage will

answer research question one.
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The second stage will identify local factors in Iraq, including demographic
information, standard of living, domestic sector, and concern towards sustainability
issues. This stage will also identify the domestic factors that influence Iraqi cities. This
stage will be implemented through a nationwide survey. This stage will answer

research question two.

The third stage will launch an expert consultation using a consensus technique to
develop the comprehensive sustainability framework via an experts panel. This will
utilise Delphi rounds. In this stage, the experts consultation will contribute to

answering to the third research question and the fourth research question.

The fourth stage is the development of a comprehensive sustainability framework,
which will be developed through analysis of the experts’ consultation. This stage will
also use statistical analysis to show the significant diffrences between the public’s
views and experts views within the proposed comprehensive framework. This stage

will answer the third research question and the fourth research question.

The final stage will validate the new comprehensive framework by conducting semi-
structured interviews to ensure that the framework is applicable and reliable. This

stage will answer the fifth research question.

N NN Y

eUrban *Locality specific eAchievement of eDevelopment of *Analysis of
sustaiability issues a consensus on a interviews
framework «Standard of an urban comprehensive
eFactors living sustainability sustainability
inflences the «Social framework framework
establishment awareness
of frameworks towards
The state of Investigation Expert Development Evaluation and
art of public consultation a sustainability validation of
perceptions framework the framework

Figure 3.1 Theoretical and process model of a sustainability framework (mixed research
approach)
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Figure 3.2 Flowchart of the thesis

The rest of this chapter will describe each of the stages shown in Figures 3.1 and 3.2
in more detail. A flowchart of this study is shown in Figure 3.2, which describes each
stage of the research in more detail. The first stage reviews the state-of-the-art,
outlining the international knowledge and practices on urban sustainability issues.
The second stage focuses on the investigation of the locality-specific issues, as
discussed in Chapter 1. This stage will utilise a public survey. Consequently, the third
stage will conduct a consultation with experts to identify the local factors and design
a new comprehensive sustainability framework. The proposed framework is based on
analysing the findings of the Delphi rounds and statistical analysis to show the
significant results and differences in viewpoints. The final stage will validate the

proposed framework via semi-structured interviews with various intra-organisational
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leaders to make the newly designed framework in reality and applicable to the case

study region.

3.2 The state of the art

A review of the previous studies will be conducted to clarify the main dimensions of
the problem statement, identify the focus of the research, and to find related work and
any innovative methods that have emerged. This stage will inform the answer to RQ1.
Furthermore, a search of the previous findings and reliable sustainability studies will

reveal any areas of similarities and differences.

The development of a new sustainability framework requires starting with an analysis
of the previous studies in the specified domain (Cole 2005). The state of the art
provides a justification, or platform, to start collecting the sustainability indicators.
Therefore, the first stage of this study was a critical analysis of a number of global
studies and sustainability frameworks, as reported in Chapter 2. The identification of
these research methods and dimensions of the new framework depend on a review
of the previous research and the determination of how it can be developed to
successfully create a new approach. The review of the state of the art can identify the
context, aims, objectives, the methodologies to use to answer the research questions,
and the reliability of applying these methods in different ways and in different

geographical locations.

In this review of the state of the art, the analyses of existing sustainable urban
development frameworks has found that new frameworks must consider the
stakeholders’ views. Public participation is a new challenge but addressing it will help
to fill the gaps that were found between decision-makers opinions and public opinion.
Consequently, Chapter 2 reviewed the previous research that has focused on global
issues within developing countries, in addition to problems that are local to Iraq and

the use of sustainability frameworks.

3.3 Identification of Local Factors

Previous studies on urban sustainable development have highlighted the importance
of differing viewpoints being considered as part of the design, other than the decisions
of policy-makers and developers. However, some studies have not shown evidence
of the inclusion of public perceptions. Contemporary social studies have focused on
the significance of public perceptions because they can play a vital role in the
development of local sustainability. The public’s perceptions are also considered to
be a foundation of an effective comprehensive sustainability framework (Aldossary et
al. 2015b; Ameen et al. 2015a; Alyami et al. 2015; Devuyst et al. 2001).
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This phase will answer RQ2. An investigative approach is necessary, conducting
research at the city scale, to understand the general social awareness and viewpoints
towards urban sustainability. Thus, the instrument used by this research will be a

public survey that will investigate these locality-specific issues.

As stated previously, this stage will consist of a public questionnaire of general
perceptions, which will aim to identify locality-specific issues such as the standard of
living, cultural background, social awareness towards sustainability issues, and the
status of domestic sector properties. The details of the public investigation will help

to identify the weakness of locality-specific problems in multiple properties.

Furthermore, it is important to understand locality-specific challenges and to
recognise their importance in moving the public towards urban sustainability, with a
view to identifying effective policies and challenges based on local feedback and their
priorities. It can also point to the wide range of differences in environmental and socio-
economic factors in the context of local priorities as opposed to those challenges
addressed in developed regions, such as a healthy environment, social awareness
and activities. Consequently, it is possible to adopt urban sustainability challenges
through effective training programs and management plans (i.e., stakeholders’
participation). However, attention must be given to the contribution of local feedback
throughout the stages of establishing an urban sustainability framework in developing

countries

This study will use survey techniques to identify, publish, collect, analyse and validate
the data. This is considered to be an important technique because it can gather
various viewpoints, attitudes and feedback from a wide group of local people (Ghauri
and Grgnhaug 2005; Mathers et al. 2009).

However, an effective survey design can affect the responses that are obtained,
particularly of their final number and feedback. Thus, the survey will employ short
simple clear questions and possess an appropriate structure to elicit the maximum
level of response. Additionally, the snowball technique, which forwards the online
questionnaire from one respondent to another (Ameen and Mourshed 2017), is used

to further increase the number of potential respondents.

3.4 Expert Consultation

To design a new urban sustainable framework for a developing country, consultation
with experts is essential because urban sustainable development factors are often
considered to be controversial. Therefore, to develop a new framework, achieving

consensus with experts is essential.
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This section will use a consensus methodology to answer research question RQ3.
This is the most commonly used technique to establish an agreement for decisions
based on an expert consultation, which identifies the key factors of the issues and,
therefore, establishes an effective framework (Ager et al. 2007; Kaupo and Palmore’s
2014). The aims of this consultation is to: (a) develop a sustainable framework
planning technique that is applicable to the context of Baghdad; (b) to identify suitable
semi-automatic housing requirements for new domestic projects; and (c) elicit a set
of urban sustainability indicators to enhance the quality of life. Consequently, the
experts who will participate in this research project will have a background in
construction, urban planning and urban sustainable development (Habibi et al. 2014;

Giannarou and Zervas 2014).

Consensus approaches are not new, they have been used in the health sector for
many years (SFC 2013). In this context, these approaches aim to organise and
recognise levels of acceptance on controversial issues, and also to reach proposal
agreement by majority. Consensus methods are considered to be a vital tool to avoid
bias in the creation of new strategies, which can help to make appropriate decisions

and avoid the loss of various proposals within discussions (Ager et al. 2007).

This method can provide a significant opportunity to express experts’ opinions freely
and lead to independent decisions for participants to address their proposals, offering
an appropriate method for direct or indirect policy making for multiple strategies. It
can also be adopted to understand critical issues in more depth and lead to practical

knowledge under both agreement and disagreement strategies.

A wide range of multiple disciplines and academic areas have highlighted consensus
methods including: creation of plans, determination of effective strategies, and policy
making to develop multiple choices of alternatives resources instead of traditional
methods (Hutchings et al. 2006; Nair et al. 2011; Wu et al. 2013).

In the last decade, the consensus approach has been adopted in the healthcare
sector, education system, and socio-economic studies, and also in business, industry,
and government policy (Fink et al. 1984; Potter et al. 2004, Aldossary et al. 2015b;
Habibi et al. 2014; Alreshidi et al. 2018; Almutairi et al. 2019). Due to the rapid pace
of globalisation, it has been necessary to use the consensus approach because
technology has increased the need for interdependent decision making among policy-
makers and academia, including stakeholders, official governments and

nongovernmental organisations (NGOs) (Ager et al. 2007; Hsu and Sandford 2007).
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This study has selected the Delphi technique (Aldossary et al. 2015b), which is a
survey approach that is normally used to reach a consensus when complex issues
are involved. Using this approach, experts can express their opinions freely, avoid
face to face meetings and eliminate any possible conflict. The Delphi technique is
carried out over several rounds, which gives the participants the opportunity to
observe a variety of viewpoints and suggest additional factors to reach consensus. It
also allows the respondents to control their feedback by providing them with
information offered in the previous round, in addition to statistical information. The
applications of the rounds are based on Likert-scale choices, while the statistical
analysis measuring the results makes use of mean ranks and standard deviations.
The Delphi technique has been chosen because it has been used extensively in the
sustainable urban development domain (Nair et al. 2011, Aldossary et al. 2015b).
Participant anonymity is another significant advantage of using the Delphi technique
because it events out the effects that dominant individuals may have within the group
of experts (Hsu and Sandford 2007; Ba 2000; Habibi et al. 2014; Giannarou and
Zervas 2014).

The tool that was used to distribute the survey across Iraq was the Bristol Online
Survey. To distribute the questionnaire to the expert panel, the survey was hosted

through the BOS link (available at www.BOS.ac.uk). This tool helps the user to create

an online questionnaire, which can then be published using email. The researcher

can control, note, and then analyse the results.

In the first Delphi round, multiple strategies and a set of urban sustainability factors
(indicators and sub-indicators) were found to be applicable to the local context. This
round included brainstorming ideas by using open-ended questions to generate
additional viewpoints regarding the urban sustainability factors that were suggested
by the panellists. Meanwhile, the second round offered the expert panel the
opportunity to present their viewpoints and give their feedback on the findings from
the first round. It also gave them the opportunity to revise or accept their judgement.

Finally, the third round summarised the findings of the previous rounds.

The commonly used mean and standard deviation (SD) statistical tools were used for
all of the responses to measure and identify the degree of importance regarding the
urban sustainability factors and the level of consensus. A number of studies (Geist
2010, Fawzi et al. 2016; Giannarou and Zervas 2014) have used SD to identify the
degree of consensus of the panel of the experts by presenting their individual

responses. Furthermore, previous research recommends that the value of SD should
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be between 0 and 1 (0 < 0 < 1) (Rayens and Hahn 2000; Giannarou and Zervas
2014).

3.5 Framework Development

Following the use of the Delphi technique described in the previous section, this stage
will develop a sustainability framework as a guideline reference for policy-makers,
designers and city developers who need to adopt local frameworks that are applicable
for the development of a comprehensive sustainability plan for the case study in
Baghdad.

This framework will be developed based on the analysis of the Delphi rounds. This
stage of the research will answer RQ4. This phase will seek to identify the main
categories and detailed contents required of a comprehensive sustainability
framework, in order to enhance both well-being and the current applications at a city

level.

3.6 Validation of the New Comprehensive Sustainability Framework
This stage will validate the proposed comprehensive sustainability framework via
semi-structured interviews. These interviews will involve selected intra-organisational

leaders in multiple organisations.

The aim of using semi-structured interviews to validate the proposed local framework
is to ensure that it is relevant and applicable for the case study. Therefore, the most
important issue is to fully understand the current and future challenges that face the
policy-makers who wish to adopt new research findings. The conduct and analysis

of the interviews will be presented in Chapter 7.

Semi-structured interviews are a commonly used approach by most evaluators. This
is evidenced by a review of the term ‘decision-makers interviews’ or ‘semi-structured
interview’, which yielded only a few articles (i.e., Lal & Mercier, 2002), and did not use
an interview protocol. Thus, the methodological approach of this stage is achieved
via these interviews with decision-makers and leaders in different organisations. The
content of these interviews will be to: (a) discuss their understanding of the new
proposed sustainability framework, (b) review its correctness and (c) analyse how it

is applicable for the case study area being considered.

To achieve the main aim of this study, the semi-structured interviews approach is
employed to identify the applicability of the proposed framework (Riege 2003; Bryman
2006; (Gugiu and Rodr1 2007; Chauncey 2014; Galipeau et al. 2017), which can be
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achieved by using a qualitative method to analyse the interviews (Darke et al. 1998;
(Habibi et al. 2014; Jeanne and Terlet 2018).

0.2

This stage is considered to be an important part of the framework development
because it can increase confidence in its process (Kennedy et al. 2006). In this
research, 15 local intra-organisational leaders have been selected to participate in
the development process of the framework. The features of the interviews findings

and process will be discussed in more depth in Chapter 7.

3.7 Summary

This chapter has described the methodologies that are used in the current study to
achieve its aim and objectives. A mixed methodology has been selected as the
appropriate approach to meet the main aim of this research. This involves five key
stages: (a) a review of global practices with respect to urban sustainability issues with
comparison to the local issues to the region being considered; (b) a nationwide
survey, which was conducted in the various regions of the case study to investigate
the public’'s perceptions of local urban sustainable development challenges, in
addition to identifying locality-specific problems that are related to lifestyle and
standard of living; (c) a consultation with a panel of the experts, implemented through
the use of the Delphi technique, (d) developing a comprehensive sustainability
framework based on the previous stage, and the evaluation of the differing viewpoints
of experts and the general public; and (e) application of semi-structured interviews,
to validate if the framework is appropriate for adoption by policy-makers in the case

study area.
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Chapter 4 Investigation of locality-specific issues and local

public perceptions of urban sustainability challenges

Due to rapid urbanisation, population inflation, lack of governance in tackling environmental
problems, and increased demand for energy and transportation, the problem of providing
sustainable urban development has become a widespread challenge in developing countries
(Ameen and Mourshed 2017a). In particular, many of these countries need to solve multiple

local issues (as mentioned in Chapter 1).

This chapter will describe the results of the public survey that was developed to conduct and
answer the hypothesis and research question, RQ2: What are the public’s perceptions of
sustainable urban development and locality-specific issues in Iraq? It will also discuss
the theoretical and practical approach taken in the public survey. The findings approach that
is achived in this chapter will rely on online questionnaire, a public survey. Each stage of this
chapter will answer the research question 2 to meet the main aim and the objectives of this

study.

4.1 Introduction

Previous studies that focused on urban sustainability challenges were normally restricted to
planners, designers and policy makers, and did not include wider public participation.
Therefore, there is a need to identify solutions to customise suitably sustainable development
challenges that investigate public perceptions to find acceptable solutions that can be adopted
to achieve a balance between citizen happiness and well-being, and the priorities of the
government (Alyami et al. 2013; Ameen and Mourshed 2017a). Thus, an understanding of
locality-specific factors should be acquired from multiple viewpoints to investigate their

challenges and to improve the standard of life.

This understanding is important if we are to overcome urban sustainability challenges
regionally rather than depending on global indicators that are commonly unsuitable for
developing regions thanks to the wide differences between locality-specific issues in
developing regions such as Irag (Ameen and Mourshed 2017a; Hamilton-MacLaren et al.
2013). In particular, Iraq has undergone a rapid transition from a country where the majority
of the population live in rural areas to one where the majority of the population live in urban
areas (as shown in Figure 4.1). In addition, approximately one-quarter of Iraq’s population now
live in the capital, Baghdad (The United Nations 2014).

Globally, the establishment of new urban projects is based on identifying designs, urban

planning, selection of the site, topography, and services and utilities. Key urban planning
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decisions are generally made by policy makers such as politicians, engineers, designers,
etc., without widespread public consultation on urban construction projects, particularly in

developing economies.
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Figure 4.1 Population Distribution Trends (Urban and Rural), IRAQ. (Listing & Numbering Report, 2014)

In the case study of Iraq cities have suffered from harsh conditions for many years, which are
caused by severe damage to services, utilities and infrastructure, and economic deterioration
after past wars. Therefore, intensive efforts have been adopted to rehabilitate Irag’s cities,
particularly its capital, Baghdad. However, despite many projects and attempts to upgrade the
cities’ services and infrastructure, more intensive programmes, systematic governance and
creativity are still required to meet the current and future challenges. Consequently, urban
sustainable development has become a significant issue in tackling environmental problems,
rapid urbanisation, increased transport and energy demand, and a decline in the quality of life.
These issues have provided an incentive to adopt a new framework based on the goals of
urban sustainable development. However, it would be unacceptable to adopt such a
framework without giving consideration to local opinions, which would allow us to assess the
current and future challenges facing sustainability with the wide participation from the public

perceptions on urban development challenges.

Conventional frameworks for urban projects focus on the competent authorities in the target
locale, to act as the policy makers to execute urban projects, while not consulting the public
to find their priorities, standard of living requirements, cultural concerns and future ambitions
(Rodrigues et al. 2015; Lee et al. 2014). This creates a problem because there is still a wide
gap between decision-makers and public’s ambitions (Hamilton-MacLaren et al. 2013).
Therefore, adding their perceptions in creation of a sustainable framework is a key factor for
improving the current and future quality of life. Global frameworks and national criteria focus
on the scientific viewpoint, the government’s view and the professional viewpoint. Identifying
the views of a cities’ occupants can bring multiple benefits, such as by illustrating more

effective factors, because the local context is being implicitly highlighted. In addition,
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knowledge of the goals of the sustainable development can also be raised through a
widespread survey across various regions that communicates with, and considers the views

of the respondents.

This chapter will document the local public’s perceptions on sustainable urban development
challenges. The respondents' views have been gathered, including the level of importance of
different aspects, acceptable solutions, and social awareness indicators. It will then
subsequently investigate these public perceptions. More specifically, this chapter will answer
research question two- RQ2: What are the perceptions of the general public of sustainable

urban development and what is their assessment of locality-specific issues in Iraq?

This is achieved through a public survey and the respondents who completed the survey (n =
750) that was conducted across the many regions in the case study area, Baghdad. Within
this survey, responses were rated on a five-point Likert-type scale. Statistical analysis used to
measure the consistency reliability and acceptance level of the questionnaire items, which
includes the standard of living, locality-specific issues (e.g. traffic congestion, population
inflation, lack of environmental strategies, housing deficit, and increase transport and energy

demand) cultural background, and public perceptions towards urban sustainability challenges.

The rest of this chapter is structured as follows. First, the urban development challenges in
Iraq and similar developing economies are discussed, creating a list of key urban sustainable
indicators on which the public perceptions are gathered. Second, the development processes
of the questionnaire used in this study is described. Finally, the results and discussion are
detailed, followed by an explanation of the findings. The chapter then concludes by discussing

the local and development priorities for urban sustainability challenges in Iraq.

4.2 Methodology
This chapter presents an investigation of the public’s perceptions via an online public survey
in the case study area, highlighting their priorities, assessment of their existing regions, and

their cultural background and awareness towards urban sustainability challenges.

This chapter will answer RQ2 to identify the public’s attitudes towards urban sustainability
challenges and assess their existing city’s applications to consider the community’s

awareness and their background before designing a new framework.

Several types of research have highlighted the importance of simplifying and clarifying the

questions because this develops the quality of answers and does not confuse the responders.

In this context, there are two kinds of questions: open-ended and closed-ended. In the first
kind, participants answer the questions within their perceptions. In contrast, in the second type

closed-ended, respondents will choose an answer from the multiple options (Hamilton-
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MacLaren et al. 2013). It is optional to use both kinds in a survey. One of the most common
types for conducting public perceptions is the Likert-type scale, which was developed by Dr
Rensis Likert (Helton et al. 2006). In this study, most of the questions were designed to rate

their answers of the survey categories on a five-point Likert-type scale, rating from 1 to 5.

To obtain the large number of respondents required, this survey needs to cover the Iraqi
capital. Consequently, an online survey was used in this study. It is considered a fast approach
in comparison to utilising a manual questionnaire, in addition being less wasting time (Schmidt
1997). In particular, when it requires to be published over various regions (Hamilton-MacLaren
et al. 2013). To gather the sufficient sample size, a snowball sampling technique was used as
it considered a significant approach and suitable for large-scale sampling (Ahmad and Ahlan
2015). The survey was conducted via Bristol Online Survey (BOS). This application tool
ensures the widespread distribution of the public perceptions survey and enables the
researcher to monitor answers to have an initial analysis of the data within a short period of
time (Helton et al. 2006).

This study was analysed statistically, considering mean rank one of the most important value
available and widely used in the statistical analysis (Schmidt 1997). Descriptive statistics and

all data analysis, were conducted using Excel.

BOS has an advanced export tool which is a suitable option if the data is designed in a
numerical format. Therefore, one of the major purpose of using BOS is that the academic
format and data can be easily transferred to statistical analysis very fast. This facility enables

the researchers to make it easier, save time and data, and money.
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Figure 4.2 The public questionnaire process

The questionnaire stage is shown in Figure 4.2. The questionnaire was developed in five

stages:

First, the initial survey context regarding locality-specific issues and urban sustainability
challenges was identified by an extensive review of the problem statement and the state-of-
the-art on urban sustainability development goals. Attention was given to the relevance of
identification the locality-specific problems, combined with environmental, socio-culture, and

economic factors of Iraqi cities, specifically the capital Baghdad.

Second, consultations were undertaken with stakeholders from public citizens, professional
and government staff were contacted by social media and via internal communications with
relevant official departments (e.g., the Ministry of Housing), and municipalities and the Institute
of Urban and Regional Planning. Interviews were held with interested professionals from
different relevant organizations to investigate their viewpoints on the list of the questionnaire
sections, involved the locality problems and urban sustainability challenges as well as other
various relevant issues, such as local socio-cultural factors. In light of these, local issues were
investigated, the list of questionnaire sections were refined and reviewed to improve quality,
clarity, and simplify, resulting in a final list of sections and categories. In terms of urban
sustainability challenges, 18 factors were investigated via the nationwide questionnaire,

involving environmental and socio-economic factors.
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Third stage, a draft online survey was developed based on the first and two stages. The
questionnaire was initially designed in English, then translated into Arabic to allow wider
respondents to participate who might not be well-knowledge in English. Three professional
translators reviewed the final draft of the survey to ensure the accuracy and clarity. In addition,
the draft also reviewed as a pilot study to have initial analyse of the items and follow the

sequence of structure.

Fourth, the ‘online distribution technique’ was utilised in this study. This is a fast delivery
method when compared with adopting a manually distributed survey, and it is more safe and
less expensive (Bourbia and Boucheriba 2010), particularly when it requires to be distributed
at the national region (Hamilton-MacLaren et al. 2013) . A snowball sampling approach was
also used, which is considered a valuable and appropriate technique approach for wider
distributions across regions of a specific country (Algahtani et al. 2017). The nationwide
questionnaire was distributed between April 2016 and May 2016 using BOS. This web tool
facilitates the wider distribution of survives and allows the authors to monitor and control

responses and to offer a preliminary analysis (Ameen and Mourshed 2017c).

4.3 Questionnaire design

In this context, the sections of the designed questionnaire have been listed as follows:

Demographic information questions are used to recognise; gender, age group, occupation,

qualification, type of regions and location.

Evaluation and knowledge questions identify what family information is required from the
respondents to have an overview about the standard of living, economic aspect, housing

patterns, their ambitions and perforation in their lifestyle.
Attitudes questions to investigate urgent urban sustainability challenges and their priorities.
Perception questions test the local people's awareness towards urban sustainability issues.

The questionnaire was designed for both genders, only above 18 years of age, with diverse

social backgrounds, qualifications and occupations.

As part of this survey respondents were asked to rate their views of the survey items on a 5-
point Likert-type scale, ranging from 1 to 5, where 1= unimportant; 2= of little importance; 3=
moderately important; 4= important, and 5= very important. The survey also contained open-
ended questions to allow respondents to provide their feedback on categories or significant
items they thought were also important. Demographic characteristics included age, gender,
occupation, academic professional, and the location of their region (i.e. urban, suburban or

rural). More detail of the question design is described in the following section.
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The public survey was conducted via using the BOS (www.onlinesurveys.ac.uk) across many
regions around the capital Baghdad, inside the mayoralty of Baghdad, suburban regions, and
also rural areas. The respondents were informed when filling out the survey that their
participation is voluntary and that their data should be kept confidential according to ethical
approval rules. This questionnaire contained open-ended questions to motivate respondents

to express their opinions of other variables relating to urban challenges.

4.4 Results and data analysis
Significant urban development challenges were identified for the questionnaire based on a
critical review of past studies to identify the challenges of urban development to be assessed

by Iraqi citizens.

This study aims to investigate; (a) their priorities and the most important factors to illustrate
effective indicators, and, (b) the goals of urban development challenges to provide designers
with effective indicators for improving the existing applications and new urban projects under
the concept of sustainability in Iraq.

The following sections will present the findings of the survey respondents and demographic
information, the locality-specific issues including the family information, transportation
challenges, energy consumption, public assessing for the existing applications, and public
attitude towards sustainability issues for the existing applications to the area being considered,

and public awareness towards sustainability issues.
4.4.1 Survey respondents and demographic characteristic

The public perceptions and their views are significant variables in identifying the important
indicators for urban development challenges. People’s experiences are formed based on their
daily experiences- their daily life, job, knowledge and social activities. In terms of the local
context, the public face daily problems that occur as a result of suffering from the difficult
conditions. In this chapter, 18-items of urban development challenges in Baghdad have been
investigated through their inclusion in the questionnaire, which were gathered from a critical

review search into the social aspects of the problem.

The questionnaire received a total of 750 valid responses. About 75% completed the
questionnaire and the online link was forwarded to 1000. The snowball technique was used to
increase the number of people who received the link. Most of the respondents agreed and
were eager to complete the survey. We received additional comments from the respondents
about the survey’s opening duration and their daily experiences, priorities, the standard of

living, and their hopes towards future cities in Iraq.
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Table (4.1) presents the demographic factors of the completed survey across various regions
in the Iraqi capital Baghdad.

Table 4.1 Demographic factors and frequency

Frequency Total
Gender Male 424 56.5%
Female 326 43.5%

Age group 18-24 61 8.1%
25-30 204 27.2%
31-35 103 13.7%
36-40 85 11.3%
41-45 88 11.7%

46-50 63 8.4%

51-55 63 8.4%

56-60 54 7.2%

Over 61 29 3.9%

Occupation Government employee 541 72.1%
Private sector employee 92 12.3%

Re-tried 32 4.3%

Other 85 11.3%

Qualification Post-graduate degree 222 29.6%
Under-graduate 453 60.4%

Up to high school 57 7.6%

No qualification 18 2.4%

Location Municipalities of the capital 655 87.3%
Suburban 21 2.8%

Rural 17 2.3%

New city outside 57 7.6%

mayoralty’s bounders
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4.4.2 Family information and housing factors in Baghdad

The most important factors in this questionnaire indicated that the findings are compatible with
government reports and expert suggestions on the important key of housing sector
developmentin Iraq. The public questionnaire showed that respondents from the married were
67% and the single reached to 28.1%, while widowed or divorced were 4.8 %. In terms of the
number of children for those who married respondents 37% that have four children, indicating
that the results compatible with the official government report mentioned recently that the

average number of Iragi family is (6-6.4), followed by 28% who have three children.

The findings of questionnaire showed that83% of Iraqgi families in Baghdad live in houses,

while only 17% live in flats.

In light of these findings, the item of preferences housing pattern for Iragi families 90.5% of
the respondents were voted prefer to live in a house (low-rise building), due to the cultural
aspects and traditional background, while the item ‘ high-rise housing (flat)’ was rated by 9.5%

only as shown in Figures 4.3 and 4.4, respectively.

B House M Flat

Figure 4.3 The common patterns for the existing housing in Iraq (Baghdad)
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9.5%

B Low-rise building M High-rise building

Figure 4.4 The importance factors and Iraqi citizens’ preference for housing types

The questionnaire also highlighted that ‘minimum standards dwelling size based on household
size’, ‘the area of individual housing’ showed between 150-200 sq. metre was ranked ‘29.8%’,
indicating that the survey results are compatible with official reports that mentioned the area
of individual houses in Iraq were between 400—-600 sq. metre in the past thirty years, while the
survey found that only 9.6% of the respondent live in 400-600 sq. metre housing. Followed

by the next majority area of the dwelling unit was rated as 100-150 sq. metre by 23%.

The survey has also revealed that the current challenge 'minimum standards dwelling size’
has decreased over the period of time, due to the current challenges of housing deficit and

economic factors.

Housing represents one of the most significant social factors for developing regions and it is
considered to be one of the essential needs. It is a vital socio-economic urban challenge for
this country because the housing requirements are not being met due to the country’s inability
to generate new homes in sufficient quantities to meet the needs of Irag’s population growth.
Consequently, the overcrowding index has recently recorded as a highest social problem in
Iraq, especially in low-income neighbourhoods. Recent research has claimed that 13%—-15%
of Iragi households have more than 10 occupants sharing together in one dwelling unit (UNDP
2017). The current study revealed that more than 27% of the respondents live in one

residential unit with more than four occupants in a household (extended families).

The public questionnaire also explored the 'minimum design requirements for the traditional

Iraqgi residential unit, 26.7 % were voted have three to four bedrooms, and also their dwelling
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units have the essential design requirements, including living room and a kitchen. In addition,

46% of the respondent were rated have two bathrooms in their dwelling unit.

This section of the survey has highlighted the socio-economic factors in the local context to
investigate the most important challenges in terms of the traditional families and housing
sector, indicating the emergent challenges in the local area are comprehensively different from
past issues, due to the difficult conditions that faced this country, such as housing deficit in
Iraq. Therefore, it is necessary to investigate the local key factors and recognise the weak

design in the existing applications before creating any new framework.
4.4.3 Transportation challenges

The second important challenge in the area being considered is transportation. This
questionnaire was designed according to the weakness viewpoints that are faced recently in
the capital, including traffic congestion. The results are compatible with official reports on the

important role of the transportation sector in Iraq.

Transportation in Iraq, specifically in Baghdad, has increased gas emissions by 36.7%. This
is the second highest level in the Middle East, after Cairo. Nearly 50% of these gasses are
produced by vehicles (AlFaris et al. 2016; The United Nations 2014). The population of
Baghdad is predicted to double by 2030, so the demand for energy and its consumption will

only increase.

The survey revealed that 71% of the respondents use private cars only, while 24% rely on

public transport; as shown in Figure 4.5.

0.30% _2.70%
0.10% | L.

24%

71%

M Private car M Public tranport ® Bike B Motor cycle ® Walk B Nothing above

Figure 4.5 The common use of transport modes in Baghdad
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In terms of the number of cars that owned from Iragi families, the survey showed about 42%
from the families have owned 2-3 cars, followed by 38 % who owned 1-2 cars, while 12% did
not own a car. These findings are compatible with a recent government which reported that
the average number of cars increased more than 14 times from the period (2003-2017) in the

capital.

Diversity in transportation modes is an urban challenge for Iraqi cities, particularly the capital
Baghdad where there is a lack of alternative modes of public transport, such as trains, buses
and subways, and a lack of river and marine transport systems (Al-Akkam 2012). This indicator
has not previously received any active plans and has not been highlighted in the previous
studies as an essential public requirement. The national survey results indicate that the
respondents suffer considerably from the transport problems in Baghdad. Their general
feedback emphasises the need to build diverse transportation systems to solve traffic
congestion. The public survey revealed that more than a quarter of the respondents were
spending ‘over three quarters of an hour to a hour to reach their destinations, particularly
during work time. Followed by, 21% who spent an hour and a half reach their work, while only

6.4% rated the option ' over a quarter of an hour to a half hour to reach their work .

In Iraqg, public transportation systems have not received much attention and private cars are
still the dominant form of road transport (UNEP 2015).

Environmentally speaking, most of the previous studies have not focused on the transport
aspect in the local context. Therefore, this research revealed that the number of vehicles and
the transport demand in the developing regions, such the case study area in Baghdad. This
has increased sharply in the absence of effective planning. In Iraq, the number of cars have
increased by about 300 times after the political regime changed in 2003, due to the improved

economy and the end of international sanctions.

The key findings of this section indicate that most of the local people use private cars (by 71%)
against public transport. This is reflected on the main roads as heavy traffic congestion, due
to the economic prosperity followed the change in the political regime since 2003 and the lack

of effective public transport modes.
4.4.4 Energy consumption

In this questionnaire, the participants revealed that 40% of the respondent have 3-4 cooling
units in their own homes, followed by respondents who have 1-2 units (nearly by 31%), while
only 5.6% of the respondents did not use cooling units. Most of the respondents sometimes
used a cooler unit during the summer season as an alternative source, due to weather

conditions and during a power shutdown. In addition, most of the participants used the same
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AC conditioner units for heating in winter and cooling during the summer. In terms of the use
of electric lights during daylight hours, 42% of the respondent were ranked ‘Yes’, followed by

‘39%’ voted ‘occasionally’, while less than 19 % rated ‘No’, as shown in Figure 4.6.

42%

19%

HYes HMNo [ Occasionally

Figure 4.6 Use electric lighting during daylight hours

Irag’s buildings sector, specifically the domestic sector is predicted to experience a demand
increase from around 7 Million Tonnes of Oil Equivalent (Mtoe) in 2010 to over 19 Mtoe by
2035. The residential sector occupies the largest sector of energy consumption over this
period and accounted for nearly 83% of final consumption in 2010. Therefore, Irag’s energy
sector suffers from critical challenges, including sharp shortages of electricity supply, which

has made it difficult for this country to keep up with its growing energy demand.

Unwillingness to reduce energy consumption to compensate for the lack of electricity has led
to the need to establish campaigns to increase social awareness towards sustainability issues,
including reducing energy consumption to achieve sustainable urban development to meet

the current and future requirements.

The findings of this section revealed that the usage/consumption of energy was recorded as
being very high in the case study area, which is hot dry region-based. There was a high
percentage of respondents’ who have cooling units in their homes and who are unwilling to

reduce energy consumption such as the use of lighting during daylight hours.
4.4.5 Assessment of current services in Baghdad

The current challenges relevant to the existing applications at a city level should be identified
through a self-assessment survey of the public to understand the locality-specific problems by

testing their opinions of the quality of public services in their regions and to determine if the
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development projects that are currently underway have a weak design. The survey findings
showed that there were many negative aspects and most of the respondents confirmed that
they were dissatisfied with existing public services in their city or regions. It has also been

found that a number of public services are not available at the city level.

As illustrated in Figure 4.7, more than half of the participants (51-58%) assessed 'public
services', such as libraries, safety equipment, green parks, post office, and play area for
children as 'not available' In addition, more than a quarter of the participants (25-30%)
assessed 'national electricity grid' and 'quality of drinking water' as 'bad’, which indicated that
lack of urban development factors such using renewable energy projects was not an option.
Meanwhile, other participants assessed sewage services, healthcare, and educational
services as 'acceptable.' The majority of the respondents did not classify most items as ‘good’
and 'very good,' which reflected that the majority complained and were unsatisfied with the

existing public services and facilities in their regions.

As discussed above, urban development currently suffers from major challenges, both in terms
of the quality of services provided to the public or that they are currently not an option in Iraqi
cities. The findings have been reflected an urgent requirement for a preliminary strategy to
tackle the current conditions of local citizens in various regions with attention paid to improve
national electricity, quality of drinking water, cultural activities, recreational facilities, essential
infrastructure, social services, in addition creation of periodic assessments of the both current
and future urban development challenges. This survey has used common terminology that is
accessible to the public such as ‘good’, ‘bad’, in order to be clear and understandable for the

local citizens.

The results revealed that the respondents were unsatisfied with most of the existing public
services and utilities, including a lack of safety equipment, green parks, cultural

centre/libraries, and so on.
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Figure 4.7 The self-assessment views of the respondents in the existing regions
4.4.6 Public awareness towards urban sustainability issues

Another challenge of the public survey was to assess social awareness towards sustainability
issues. The findings show that citizens are informed and interested in multiple issues of
sustainable urban development, in so far as they expressed their willingness to pay extra to

live in sustainable regions in the coming years.

In terms of the aspects of the sustainable cities, as shown in Figure 4.8, '33%' of the
respondents voted that they are moderately concerned and also informed, followed by 25 %
claiming the concept 'very concerned. While, 6.5 % only of the participants did not know much

knowledge regards sustainability issues.

Consequently, nearly two-thirds of the respondents (68.4%) totally agreed that the Iraqi cities
should be developed in sustainable ways (Figure 4.9). Figure 4.10 presents that 71.6% of the
participants have a willingness to pay extra fee to live in a sustainable city, this a significant
indication of public awareness. This is a positive result for Iraqgi policy makers who plan to
adopt sustainability issues as an effective strategy to address urban challenges in order to
meet the current and future requirements needs of the local community and respecting social

and cultural background.

From the findings discussed above, the results revealed that the willingness to pay extra in

order to live in a sustainable city, reflecting the respondents’ concerned towards applications
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of urban sustainability issues and their awareness regarding the development of Iraqi cities

should be achieved under sustainable methods.

7%

H Not at all concerned H Slightly concerned
= Moderately concerned H Very concerned
M Extremely concerned

Figure 4.8 Concern towards sustainability issues in Iraq

10.90%

16.40%

68.40%

M Extermely disagree H Slightly disagree
M Either agree nor disagree B Slightly agree
B Extermely agree

Figure 4.9 The development of Iraqi cities by sustainable methods

66



18.80%
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71.60%,

HYes HWNo M Notsure

Figure 4.10 Willingness to pay additional fees to live in a sustainable city
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4.4.7 Public perceptions of urban sustainability challenges

Understanding the public’s views and perceptions is important if we wish to achieve
successful urban development. The public’'s perceptions, priorities and ambitions
reflect their experience of daily activities, standard of living and work, in addition to
their views on current urban challenges. From analysing the respondents’ responses
to these urban sustainable challenges on the questionnaire, the 18-items investigated
have been ranked in terms of their priority and importance to respondents statistically
by the mean value of the recorded high ranking range, from 4.68 to 3.92, top to down,

on a 5-point Likert scale (1- 5), as shown on the urban challenges items in Table (4.2).

There are many factors that hinder urban sustainable development in Irag. Overall,
81% of the participants selected ‘providing green areas and parks’ as the most
important item for urban sustainable developmentin Iraq. This factor has been ranked
as significant with a mean score (Xx=4.68), and has the lowest SD (0=0.8). The next
most important was ‘waste recycling and separation’, followed by the indicator
‘mitigate traffic congestion’, and then ‘promote investment’ and ‘establish a training
centre for increasing social awareness’. The participants viewed ‘minimise energy
consumption’ as the least important factor of the identified public aspects, with the

lowest mean score (x=3.92) and the highest SD (0=1.80).

The findings indicate that the respondents are widely concerned about the items
related to environmental and development aspects including green areas, waste
recycling, transport modes, reducing pollution, promoting investment and increasing
renewable energy with smart management. The public’s views broadly suggested the
need for a comprehensive improvement in their standard of living. Seventeen of the
investigated 18 indicators had mean scores more than 4 (=important), while only one

had a mean rank greater than 3 (=moderately important).

The findings of the statistical analysis focused on the mean, mode and standard
deviation to structure the importance indicators, while investigating the priorities in the
respondents’ views, even though one factor was considered to be the least important
(as represented by ‘minimise energy consumption’) for several reasons. First, Irag’s
population has suffered from electricity power-downs for more than 20 years; and,
second, it could reflect the respondents’ social background and level of social
awareness, highlighting their limited knowledge about sustainability development. In
terms of ‘promoting investment’, which is the fourth most important factor, intensive
efforts from the investment sector to reconstruct areas of Iraq have essentially been

needed to restructure the framework because of weak governance, the lack of
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security and occasional corruption. ‘Provide green areas and parks’ is the most
important factor, due to respondents’ realising the significance of increasing
vegetation cover, which has a direct impact on improving climate conditions, and
reducing the amount of CO, emissions. Green spaces also improve humans’ well-
being and health, helping them against diseases such as depression, as well as
mitigating the effects of dust and sandstorms, particularly in Irag (Niemela 2014; Al-
Salihi et al. 2010). This factor was followed by ‘waste recycling and separation’, which
could indicate that the local inhabitants have been suffering from an increase in waste
pollution and therefore they saw this item as more of a challenge than others and felt
that it should be addressed in order to tackle pollution. Meanwhile, ‘reduce pollution’
came sixth. Pollution rises with population increases, urbanisation and economic
growth, in addition to increased energy and transport demands (Cohen 2006). In
developing economies, pollution has a wide impact, causing severe damage to the
quality of life. Iraq has faced several wars in more than four decades, which has led
to widespread chemical pollution and problems with hazardous materials. Moreover,
Iraq is one of the leading countries in terms of oil reserves; thus, Iraq is entirely

dependent on burning fossil fuels for power generation (Nader 2009a; Alasady 2011).

The third most significant priority in the eyes of the respondents was to mitigate traffic
congestion because Baghdad has recently experienced significant economic
prosperity, leading to a large increase in the number of cars as well as rapid
urbanisation and population growth. Hence, Baghdad has become a more crowded
city and our national experts have forecast that the population will double in size by
2030. Nowadays, the Iragi government is stressing that effective solutions must be
found to mitigate the nuisance of traffic congestion. However, in terms of tackling local
problems, the challenge of establishing a training centre for increasing social
awareness was ranked the fifth most important aspect because respondents realised
that to address the significant issue of achieving urban sustainable development,
there is a need to raise Iraqi’s awareness of the goals of urban challenges. The factors
‘maximise the use of renewable energy’ and ‘smart energy management’ are,
respectively, the seventh and eighth most important items in urban development
challenges. Today, energy has become the lifeblood of countries, influencing effective
energy management. Additionally, minimising dependency on conventional fossil fuel
combined with the adoption of renewable energy results in a healthier environment
and weather by reducing CO, emissions (Ahmad, Mourshed, et al. 2016; Peng et al.
2013). Globally, clean energy resources are significantly widespread in developed

countries (Abbasi and Abbasi 2000). While there are only limited efforts made to use
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renewable resources in developing regions, Iraq has a wide potential for clean energy
resources (e.g. solar). ‘Smart energy management’ is targeted at flexible, economic
and safe distribution of energy with an increasing combination of renewables (Zyadin
et al. 2014). A smart grid system can be adopted in Iraq to implement creative and
practical practices in the local context, but this requires an effective investment and

policy framework.

The remaining challenges in the urban development variables have been forwarded
the following factors: improve public services, increase social activities, improve
educational activities, provide jobs inside urban projects, use of public transport, use
of alternative materials, use of clean transport mean like bike, maximise the use of
insulation, and use grey water. Reportedly, local responses exist to tackle the urban
and environmental issues. They also need to look forward to the present and the

future well-being of the country (Cohen 2006; Munier 2011).

The results show most of the urban sustainability factors rated between very
important and important, except for the last factor ‘minimise energy consumption’,
which rated the lowest factor. This could be due to the weather conditions and lack of
sufficient power electricity in Iraq, reflecting the community’s awareness towards

urban sustainable development goals.
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Table 4.2 Urban development factors

Urban Challenges Items Responses* (%) Mean Mode SD
1 2 B8 4 5
Providing parks and green 16 11 31 84 608 4.68 5 0.8
spaces
Waste recycling and 18 16 53 108 555 4.55 5 0.90
separation
Mitigate traffic congestion 17 18 47 139 529 4.53 5 0.89
Promote investment 18 20 56 131 525 4.50 5 0.92
Establish a training centre 17 12 63 159 499 4.48 5 0.89
for increasing social
awareness
Reduce pollution 19 24 53 138 516 4.48 5 0.94
Renewable energy 20 16 76 127 511 4.46 5 0.95
resources
Smart energy management 20 13 70 147 500 4.46 5 0.93
Improve public services 17 15 64 163 491 4.46 5 0.90
Increase educational 15 25 67 176 467 4.41 5 0.93
activities
Provide jobs within the 18 30 74 167 461 4.36 5 0.98
urban projects
Use of public transport 21 25 79 170 455 4.35 5 0.99
Use of alternative materials 19 12 91 217 411 4.32 5 0.93
Utilise walking and bike as 16 11 31 84 608 4.27 ) 0.98
transport means
Increase cultural activities 20 26 98 197 409 4.27 5 0.99
Maximise the use of 27 36 96 194 397 4.20 5 1.07
insulation
Utilise grey water 49 28 95 176 402 4.14 5 1.18
Minimise energy 29 41 175 222 283 3.92 5 1.08
consumption

Notes* 1=Unimportant 2= Of little importance 3= Moderately important 4= Important 5= Very
important

4.5 Limitations of the public survey

This survey was conducted across many regions in the capital regions. Therefore, the
responses represent the public’'s perceptions. The diversity in public responses
feedback was due to disparities in age groups, qualifications, occupations, and the

evaluation of the respondents’ appreciation of the survey's items.

The main obstacle that faced this national survey was its dependence on participants
using an online link to answer the questionnaire. Iraq still has limited services in some
places, such as rural regions. (Heshmati et al. 2014). In general, Internet services are

usually unavailable in the countryside.

In total, 86.4% of educated citizens in Iraq use the Internet (Al-hammadany and
Heshmati 2011). Therefore, the online questionnaires and feedback tended to come
from educated citizens more than non-educated people, many of whom live in rural

regions that have no Internet facilities. Another barrier that was faced this survey was
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the difficulty to obtain viewpoints from the elderly population (i.e. those aged over 61
years). Together with the lack of any qualifications, this group are less unlikely to have
a chance in participation in this survey in comparison with the younger age groups

who can access the Internet anywhere.

Another limitation is that the electricity shutdown across Iraq and the capital regions
resulted in the lack of results received online from the respondents, the challenge was
in reaching these responses rather missing them. However, the findings that have
been explained in this chapter reflect the local context of these limitations and

problems.

4.6 Conclusion

There is a broad agreement on the fact that urban issues are important to all
countries, both presently and in the future. This is a key challenge to engage public
perceptions in investigating urban development challenges for policy-making and
effective indicators to identify the level of important challenges in terms of the local
context. The respondents’ views of the urban development indicators reflected their
daily experience in the existing applications, and also their ambitions for the future. A
number of these local factors have occurred because of the unstable policy since the
1980s. This chapter may provide designers and decision-makers with the most
important indicators in terms of urban sustainable. These indicators are the most
important factors to investigate the local views and their priorities under the concept

of sustainable development goals.

This chapter answered research question two: What are the perceptions of the
general public of sustainable urban development and what is their assessment of
locality-specific issues in Iraq? This indicates the most important local problems in the
Iragi context to show the public’s priorities, their standard of life and cultural
background, and their assessments regarding the existing city’s applications and
social awareness of sustainability issues. This illustrates the community’s attitudes

towards sustainability issues before designing a new comprehensive framework.

In this chapter, several aspects were highlighted that contributed to the exploration of

the local context and problems prevailing in society, as follows:

¢ The demographic information of the population of the study area illustrates the
rates of gender, age group, qualifications and occupation, as well as the
proportion of participants in many areas across the capital. The results
showed that about 43.5% of the respondents are female, while 56.5% who

are men. This is in agreement with the national reports from the Ministry of
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Planning, which show that about 53%-57% of the Iragi population are male

while 43%-47% are female.

Important information abut Iragi families and the challenges of the housing
sector were identified through a public survey, which highlighted the family
size, the standard of life regarding the housing patterns and challenges faced
by the size of the homes, and the preferred housing style of Iraqgi families. This
study highlighted the challenges of housing in Iraq, specifically the decrease

in the area of home units over time.

The study also investigated the transport problems and the challenges faced
by the families, including traffic congestion. The results revealed that the
limited use of public transport against the private cars, which approximately
reached more than 70%. Therefore, there is a need to promote public
transport and diversity modes to reduce traffic problems over the coming

years.

The existing public services and utilities have been assessed and it has been

found that the quality of life can be improved by correcting the weak design.

The role of sustainable urban development and measuring community’
awareness and cultural background regarding urban sustainability issues has
been highlighted.The survey presented the public perceptions towards urban
sustainability challenges, which included 18 different factors to identify their
interest and priorities to meet the current and future requirements, as shown

in the summary of the key points.

The provision of green areas and parks has been identified as the most
important requirement for citizens in Iraq. In particular, green areas can
improve the standard of life through making an acceptable significant
investment to promote their use. This should be addressed as a priority in

existing and new urban projects.

Pollution should be reduced and waste recycling and separation of waste
should be adopted. In addition, pollution resulting from traffic congestion and
burning fossil fuel should be reduced, as should water pollution. These factors
have been found to be widely important to the Iragi population. Waste
recycling and separation can also lead to a decline in the consumption of raw

materials.
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e The combination of renewable resources and smart management of the
energy infrastructure can meet future environmental sustainability and
energy-efficiency policy goals, while mitigating the present-day acute

electricity shortage.

This study has identified a series of priorities for the local population, the local
standard of living, the cultural background, and social awareness towards
implementing the goals of urban sustainable development in existing and future urban
projects. Therefore, a new framework can be adopted with wide participation from the
public to suit the local context, in order to investigate locality-specific issues including
their priorities, assessment on the current city’s applications, the standard of living

and cultural background, and awareness towards urban sustainability issues.
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Chapter 5 Consensus based Delphi technique

This chapter focuses on identifying urban sustainability factors (indicators and sub-indicators)
for Iraqi cities, with a case study in Baghdad. It will adopt the Delphi method, which is a robust
tool, as one of the most important technique for consensus-build approach, is used conducted
in three consecutive and sequences consultation rounds with engaging experts and
professionals in the field of urban sustainable development domain from academia,
government, and private sector. These local factors were addressed and discussed regarding
their relative significance in the local context, after which the new proposed comprehensive
sustainability framework will be discussed. This section contribute towards answering RQ3:
How do the views of the public differ from the generally accepted view of experts in the
context of sustainable urban development in Iraq? And RQ4: How do the views of local
experts’ impact on the creation of a sustainable urban development framework for
cities, including their vision for their development and desired future domestic
features? In order to identify the process of the experts' consultation to reach consensus-

based the newly designed framework.

5.1 Introduction

When designing any new urban sustainability framework urban, especially for developing
regions such as Iraq, urban sustainable development factors are considered a controversial
issue. Because of this, a consensus is required to implement new plans/frameworks. One way
to achieve this consensus is based on consultation with a panel of experts. There are three
commonly used consensus techniques (Hsu and Sandford 2007; Habibi et al. 2014; Aldossary

et al. 2015): (a) survey (Delphi rounds), (b) group meetings, and (c) survey and meeting.

This chapter will focus on identifying urban sustainability factors (indicators and sub-
indicators) for Iraqi cities, with a case study in Baghdad using the Delphi method approach.
This will include specific unique locality issues for unstable countries, such as Iraq, which need
a specific roadmap/framework for own its cities application, in particular the capital Baghdad.
As such, a panel of experts will be selected with a background in construction, urban planning

and urban sustainable development for participation in the Delphi process .

In the remainder of this chapter, the background in consunsus methods is first, followed by
process of the Delphi sequence rounds will be discussed to illustrate the sequence of rounds,
followed by the abstract background of consensus methods, then the coming section will justify
the using of the Delphi technique, followed by the development of the Delphi questionnaires.
The third section will describe the selection of the experts’ panel, and the remaining sections

will present the Delphi rounds and the distribution of the questionnaire. The following section
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will present a brief background of consenses methods, including the Delphi technique which

is used in this study.

5.2 Selection of the Delphi technique for this study

The appropriate selection of a research method is an important issue for the success of the
research process. There are several kinds of consensus techniques, but there is a lack of
evidence in the previous studies to select a particular approach. Moreover, there is a lack of
detailed information regarding the characteristics of consensus methods, also there is limited
data on structure and approach, number of applications and the related works (Fink et al.
1984; Nair et al. 2011).

According to the literature review of some previous studies, three common consensus

approaches include:

» Consensus-based surveys: A survey/questionnaire(s) based on communication among
experts panel to forwards their suggestions and ideas via online questionnaires, they will reach
a consensus for decision-maker. The Delphi Technique is a common tool that has been
adopted in various applications. This method avoids face to face meeting between

respondents.

» Consensus-based group meetings: Official group meetings, with various group sizes, allow

the appropriate opportunity for experts’ panel to offer and generate ideas through face to face
meeting in order to reach a consensus. This type of consensus has a number of tools such as
Focus groups, Nominal Group Technique (NGT), Brainstorming meetings, and Simon Circles.
Some of these techniques have been widely applied such as (NGT) in many cases over
multiple fields (Potter et al. 2004).

» Consensus-based data synthesis and group meetings: These techniques have been
identified based on combining the questionnaire method with experts’ consultation. The
RAND/UCLA Appropriateness Method (RAM) is one of the most significant tools in this

approach.

One of the most widely used of these methods is the Delphi technique (Hsu and Sandford
2007). This was developed in 1960 by the RAND organization as an important tool to reach
consensus, the Delphi method is developed to achieve the concrete consensus of experts
panel on different fields in a systematic approached. It is used via conducting fellow rounds of

questionnaires for data gathering based on surveys and feedback (Dalkey and Helmer 1963).

The Delphi technique establishes panel consensus from experts decision (Habibi et al. 2014).
It has been widely adopted to solve and identify various issues, based their priority, addressing

forecasting frameworks. Therefore, to achieve this issue, specialists experts with a wide
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practical knowledge of related problems need to engage via decision-made (Okoli and
Pawlowski 2004). The Delphi technique is best used in situations where expert opinion is
required from a range of professions such as sustainability, engineering and policy making
(Giannarou and Zervas 2014). One of the most significant advantages of using the Delphi
Technique is participant anonymity, this levelling out the effects that dominant individuals may
have within the group of experts (Hsu and Sandford 2007; Aldossary et al. 2015b) .Online

communication by e-mail also helps maintain confidentiality.

The Delphi technique includes the publication of a series of questionnaires to experts panel.
After each individual round, the researcher gives an anonymous proposal of the experts’
feedback, this technique allows the respondents to review their earlier viewpoints of the other
experts, by providing them with information offered in the previous round. Also experts can
express their opinions freely, avoid face to face meetings and eliminate any possible conflict
between them, carried out over several rounds, this gives participants the opportunity to
observe a variety of viewpoints and suggest additional factors to reach consensus. It allows

respondents to control feedback, in addition to statistical information.

The applications of rounds are designed based on Likert-scale choices, the statistical analysis
used to measure the results making use of mean ranks and standard deviations. This process
continues in order to reach a consensus on the different issues. The Delphi tool has a number
of vital features (Hsu and Sandford 2007) as follows: a) lteration of rounds: this technique is a
multi-level process involving the engagement of experts in more than one round. This
consequence application provides participants the opportunity to review the other experts'
responses feedback to allow revise their opinions and suggest additional viewpoints if need
be. b) Anonymity: The administrator of the questionnaires rounds should save expert

anonymity.

This study has selected the Delphi technique, a survey approach, due to its widespread use

in reaching a consensus when complex issues are involved.

This selection has been made because; (a) it has been used extensively in the sustainable
urban development field domain (Nair et al. 2011), (b) it can generate and forecast innovative
ideas to inform the hypothesis for the research (Giannarou and Zervas 2014), (c) it can provide
‘Anonymity’ and’ avoids face-to-face meetings eliminating possible conflict, (d) as proven from
previous work, the Delphi technique is highly suitable for use in reaching a consensus when
dealing with complex issues where there is a lack of effective knowledge of participants, and
(d) it allows experts to be provided with statistical information such as the mean rank and SD
in order to understand the panel’s viewpoints quantitatively. These are described below in

more detail:
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Sequences of rounds: this technique is normally a 2 or 3 stage process, the aim to achieve
consensus by the end of the process. This gives participants the opportunity to see their
colleagues’ points of view, to revise their judgment or stay as they are and to suggest
additional insight and further details if need be. Anonymity: Respondent anonymity is
preserved during the Delphi process to avoid any influence of position or dominance by any
expert. In this context, this application allows experts to express and add their viewpoints freely

without any pressure from others.

Controlled feedback: The Delphi organiser receives the experts’ view after each round and
conducts the relevant analysis in order to proceed to the next stage. This eliminates the need
for personal exchanges and facilitates the transition to the next stage in the process.
Electronic questionnaires are used to allow easy exchange of questions, to conduct
communications between experts online and to carry out the analysis and transition of

information smoothly. This makes the technique cost and time effective.

Statistical analysis of responses: Because the Delphi technique deals with complex issues,
it is essential to analyse responses reliably and accurately. The following descriptive statistics,
the mean, median, standard deviation (SD) or interquartile range (IQR) are used in this case.
The SD’s of Likert rating scale responses for each indicator in each round are used where
each SD should be between 0 and 1 (0< SD <1) (Giannarou and Zervas 2014; Galipeau et

al. 2017). The rounds involve experts narrowing down their decisions to achieve consensus.

Anonymity: The researcher of the Delphi rounds should be saved respondent anonymity
during the Delphi stages to avoid the influence of position and the security dominant of several
experts. In this context, this application allows experts to express and add their viewpoints

freely without any pressure from others.

Thus, the main purpose of using the Delphi technique is because this method is considered
a better way to gain and generate new ideas and innovative viewpoints via the expert feedback
(Alyami et al. 2013). This is shown in Figure 5.1 which describes the process of the Delphi

rounds.

5.3 Development of the Delphi questionnaire

The Delphi questionnaire was developed using comprehensive urban sustainability factors
identified from review of the previous research (Aldossary et al. 2017; Ameen and Mourshed
2017a; Alyami 2015), in addition the findings of the public survey of the local perceptions in
the capital, Baghdad. The respondent’s viewpoints were provided on a 5-point Likert-type

scale, ranted from ‘Unimportant’ to ‘Very important’.
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Figure 5.1 The process of the Delphi rounds

For the current study, the Delphi rounds adopted of three successive rounds, in line with the
ideal Delphi format (Powell 2003). The following sub-section will discuss the selection of the
experts panel and the process of how can choose them based on their knowledge,

experiences, and their position as will list Table 5.1.

5.3.1 Selecting of the expert panel
Prior to conducting a delphi consultation it is a significant issue that the qualified experts are

selected properly (Aldossary et al. 2015). It is essential need to recommend when inviting
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expert panels in the rounds of Delphi consultation that the last rated number within an
acceptable range of common panel size to avoid the unsuitable risk of error in consequence
rounds. In response to this, the size of the suggested panel is in scale line with the
recommended guideline in a number of previous Delphi studies. Hsu and Sandford (2007)
have reported a suitable size for Delphi expert panels is less than 50 consultants. By contrast,
Masoso and Grobler (2008) proposed that panels average between 10 and 30 provide an
acceptable range. Several different studies have claimed that expert can rate in size from 10
to 18 (Maguen et al. 2012; Aldossary et al. 2015). Consequently, 50 experts have carried out
the three rounds consultant process in this study. The experts were invited by face to face
meeting and also some of them individually by email, Figure 5.2 shows the process of

selecting the expert panel.

e Testing their knoweldge

\/ e Face to face meeting

e [dentifying the experts' willingness to participate

Stage 3

Figure 5.2 The process of selecting experts’ panel

This study has focused on the experts’ background and professional experience. According
to (Hsu and Sandford 2007; Aldossary et al. 2015) experts should be selected from the various
field including (decision-makers, academic, and private sector/industries, including
international professionals). Therefore, this study has focused on a meeting session with an
individual expert to recognise their knowledge and background, in order to avoid any
unimportant class of experts. In response to this, Delphi technique is a panel decision engines
that need qualified experts with professionals experiences in their background and investigate
in depth the locality-specific problems (Maguen et al. 2012). This was a mechanising factor in
picking experts in multiple fields and different organization from the ministry of planning, the
ministry of housing and construction, the private sector and international experiences, and
academia across Iraq as listed in Table 5.1. Their background knowledge and experience is

different according to the organisation, that they occupy and their particular role.

In this study, the expert panels have a different background in terms of construction, industry,

renewable energy and sustainability, and urban studies, as summarized below:
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(a) Academics: There are many universities across the country, for this study has
selected the professional academia, because they have different background and
experience, also different points of view in comprising with to decision-makers group.
According to their research fields, these experts can add new concepts and suggest
strategies based on new knowledge and update techniques, which are already used
in most developed countries. These experts have completed their PhD degree in
different developed countries, such as UK, USA, Australia, and other regions. In
addition, their practical skills from being lecturing in universities have enough
experience in various fields. Academics are selected from several universities and
schools across Iraq, including University of Baghdad, Al-Nahrain University, Al-
Mustansyria University, and Centre of urban and regional planning, Technology

University, and the University of Diyala.

(b) Decision-makers: experts have chosen as decision-makers engage with
governmental organization in various ministries and those have the power in policy-
making, involving one minster, managers, head of departments, engineers, architect,
urban designers, managers of municipalities who work at different ministries and
organization centres, such as ministry of water resources, ministry of housing and
construction, the centre of statistical organization, ministry of municipalities, and other
related ministries. This using the prior selected based on testing the experts knowledge
through intensive period that is spent as face to face meeting, also some experts
(decision-makers) have recommended to invite other specialist experts to participate
through Delphi rounds. The important issue for engaging with those experts to gain
important feedback based on their practical experience, the reality of locality-specific
issues, policies conditions, and regulations system in the country and how the difficulty
to achieve the new plans in terms of policies situations and the construction sector to
update the national schemes towards low energy construction, sustainable plans, and
adopt urban sustainability indicators, which have been used in many developed

regions.

(c) Private sector (NGO): The experts who involve as engineers, contractors, consultant
can engage and give a feedback according to their experience as experts. Their
participation in the Delphi rounds have focused on how to link sustainable plan/urban
development with private sector and future urban projects. A number of experts from
construction companies and general contract offices in the private sector. Moreover,
the international industries/experience have involved through these rounds, such as
foreign companies, international organization, like Un-Habitat, and other organizations.

Overall, these experts have a sufficient background in construction, urban planning,
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and sustainability and the categories expert panels are shown in the table and figure

below.

Table 5.1 The background of the Delphi panellists

Organization Percentage %
Council of ministries
Mayoralty of Baghdad
Ministry of water resources

National centre for engineering consultancy 32%

Decision -makers
Ministry of planning
Ministry of housing
Ministry of municipalities
Ministry of electricity

Renewable energy centre

National Investment committee

University of Baghdad
Al-Nahrain university
Al-Mustansyria university
University of Karbla
Centre of urban and regional planning
30%
Academics University of Kufa
Technology university
Environment research centre

University of Wasit

University of Erbil

University of Dylia

Construction centre- Najran university/Saudi Arabia

DBG Dr. Bluhm GmbH company/Germany

Hanwah/ Korean construction company
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International

. NB-consultancy
experiences

%16
University of Nottingham

Vienna city council

University of Strathclyde

UN-Habitat-Iraq program
Private sector (NGO) 22%

Bunatt Organization
Dar-Al-Imara consulting Engineers
Al-Ghalaow construction company

Alamco construction engineering centre
Al-Qaram construction company
Adnan group company

Consultation syndicate engineering

Alsaga’a Co. For general Contracts

All total categories 100%

5.3.2 The Delphi Questionnaire

The three rounds of questionnaires were divided into three main categories as mentioned in
the previous section. The questionnaire for each individual round comprised three main
sections, these different sections were identified and explored through the investigation of the
prior studies, mentioned previously in chapter 2. These were augmented through the
integration of the local issues identified in chapter 4. These dimensions are: (1) planning
strategies and future vision for the capital city, (2) housing/ domestic sector regarding semi-
automatic design requirements, and (3) a set of urban sustainability indicators which will also
include strategies for on-site renewable energy. These dimensions were identified based on
the locaity-specfic issues in the case study area as descibed in Chapter 1 and the review of
the state-of-the art, described in chapter 2, that showed the the research gap between this

study and the past studies.

A Likert rating scale was used for the three dimensions, including the indicators and sub-
indicators, where 1= Not important; 2= Little importance; 3= Moderately important; 4=

Important, and 5= Very important.

Each of these sections is described in more detail below:
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- Planning strategies and future vision: this section includes planning strategies that
help urban designers and decision-makers to plan the shape of the future city. With
reference to Baghdad, a high density and crowded city, a sustainable framework

should include plans for establishing satellite cities.

- Housing design, requirements and strategies: this section includes categories
designed to establish the minimum requirements for new domestic projects. These
strategies are related to the use of on-site renewable energy and low energy housing

designs.

- A set of urban sustainability indicators; a set of indicators have been used in this
framework, covering the environment, water, energy, transportation and infrastructure,
social, economic, safety, innovation and management, in addition to on-site renewable
energy such as solar energy as PV systems. Experts assess each indicator and
technique individually and add further feedback if necessary. The list of urban
sustainability factors is shown in Chapter 6 with the results of the three rounds.
Following the design of the questionaire, the Bristol Online Survey (www.BOS.ac.uk)

tool was utilised to distribute the questionnaire and analyse the feedback.

5.4 The findings of the Delphi rounds
This section presents the findings from the Delphi process described previously, reporting on

results of each of the rounds.

This study used the Delphi technique, a systematic method applied over three rounds with the
aim to achieve a consensus amongst expert participants. The mean rank and standard
deviation were selected as the most common statistical methods to measure consensus for

each individual factor/indicator in this framework.

It is valuable to mention that 16 experts withdrew during the three rounds of the Delphi
approach. In this context, the proportion of academics was reached to 32.2% in the first round,
declining slightly to 30% in the last round. The second category, Governmental Organisations
estimated for 34.5% in the first round, this decreasing slightly to 32 % by the last round. The
number of non-governmental organisations raised slightly from 20% to 22% from the first to
the third rounds. While, the international experiences dropped slightly from 18% to 16%
between the first round and the last round. The final number size of the panel was reached
51, which can be known more appropriate, so that these two aspects represented by the panel

size and balance of experts’ percentage are considered the final experts panel was not biased.

Table 5.2 shows the level status of consensus achieved for the local framework and strategies

identified throughout the consultation. The main dimensions and strategies in the proposed

84



framework, were agreed on by the expert panel as relevant for a local framework for Baghdad.
In this context, a locally sustainable framework can be adopted by decision-makers and
professionals in the construction sector to meet future needs and requirements as shown in
Table 5.2.

Table 5.2 The main dimensions of the proposed framework

Framework items Main categories Total number of Status of consensus
indicators/factors
Future city Planning and land 11 v Achieved
use
Domestic future Housing patterns 12 v" Achieved

requirements

Urban Environment, 63 v"  Achieved
sustainability social, and
indicators economy factors
Total indicators 86

Planning strategies and land use were also evaluated by the experts over the three rounds.
With reference to the concept of satellite cities around the capital to mitigate pressure on the
city, 29 of 50 (58%) experts rated this strategy as very important, achieving a mean rank of
4.33. The creation of a green belt was also voted as very important by 75% of the panellists.
They suggested that satellite cities and the green belt should be located around the capital, in
other words in suburban regions in order to keep the optimum size of the city and avoid more

pressure on existing city’s applications.

It was found that the suggested strategies, such as the concept of establishing cities around
the capital, the green belt, and a few additional indicators from the experts, were considered
to play a vital role in replacing the traditional plans lack in depth involving sustainability concept
to tackling the existing and future challenges, including saving energy and replacing the

traditional methods by adopting renewable solutions such as investing

Another significant subject in the survey, is how to design future housing projects which have
reduced house sizes, in order to monitor and reduce cooling and heating requirements. This
study suggested a variety of building areas and number of rooms/spaces, the panellists voting
to provide multiple housing areas within the same project. The minimum domestic design
requirements for a single-family house was voted as 150-200 sq. metres (mean rank 3.9). The
experts rated mix-pattern dwellings as the most significant feature (mean rank =4.25).
Affordable housing and improvements in the quality of the indoor climate were suggested in

the second round as additional factors, consequently voted as very important at means of 4.7
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and 4.64, respectively. Several different strategies can be adopted to standardise domestic

buildings and create low energy housing as well the use of on-site renewable energy.

5.5 Conclusions

This chapter has described the use of the Delphi technique to reach consensus on the
indicators and sub-indictors of the three main dimensions, including the city’s future vision,
semi-standraised domestic projects, and a set of urban sustainable development factors.
These dimensions will feed into the design of a new comprehensive sustainability framework

to develop the current and future requirements.

The Delphi technique is a robust tool to reach a consensus where a topic deals with
controversial issues and a lack of theoretical and practical practices to adopt new strategies.
This use of the Delphi technique was online, via a series of rounds of questionnaires to an
expert panel. Following each individual round, the researcher received anonymous feedback
from the experts, giving the respondents an opportunity to review the viewpoints of their

colleagues.

In the use of Delphi in this current study, the exper panel has a varied background in terms of
the construction industry, renewable energy, sustainable development, and urban studies, as
summarised in the previous table. It is an important to mention that only 16 experts withdrew

during the three rounds of the Delphi survey.

The questionnaire for each individual round included three main sections: city’s future vision,
semi-automatic/standardised design requirements, and a set of urban sustainability
indictators. The results of the Delphi rounds results in an agreed set of indicators and sub-

indicators including 86 agreed factors for the three main dimensions.

These results will feed into the development of a new sustainability framework in the following
chapter. The views of the experts will also be compared with the public perceptions using

statistical analysis.
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Chapter 6 Development of a comprehensive sustainability

framework

This chapter proposes a comprehensive sustainability framework for urban development
projects in hot, dry developing regions. As discussed in Chapter 1, such a framework is
required due to a lack of knowledge in these regions of issues including population-inflation,

traffic congestion, environmental pollution, water shortages and high energy consumption.

Iraq is one such developing country having a hot, dry, semi-arid climate with unique socio-
cultural factors which have been impacted by four decades of war. New development projects
are underway but scant attention has been paid to sustainability, specifically in cities, e.g.
Baghdad.

This chapter will answer RQ3: How do the views of the public differ from the generally
accepted view of experts in the context of sustainable urban development in Iraq? The
statistical analysis methods will describe the different views between both the public and the
experts' views in order to fully understand the significant difference between both of them,
reflect the level of awareness before designing the new framework, this can be considered
one of the novelties and the research gap between this study and the previous studies, and
RQ4: How do the views of local experts impact on the creation of a sustainable urban
development framework for cities, including their vision for their development and

desired future domestic features?

6.1 Introduction

In order to answer RQ3, the views of both the public and the experts’ will be analysed. These
results are taken from the public survey (Chapter 4) and the dephi questionnaires (Chapter
5). These will be analysed using statistical methods in order to identify the significant
differences. This will enable investigation of the different perceptions between the public
perceptions and the experts’ views towards urban sustainability development factors. This is
important due to the fact that differening viewpoints between policy-makers and the public will
impact on the usability of the framework in practice. To answer RQ4, this chapter will utilise
the results of the three rounds of the Delphi questionnaires that have been conducted with the

expert panel to design the proposed comprehensive sustainability framework.

As described previously, three Delphi rounds were used to develop the framework. Each round
aims to reach consensus and receive feedback about the list of indicators. The analysis of the
public and expert views and the development of the new sustainability framework will be built
on ratings of the factors proposed in the three Delphi rounds. The factors receiving low ranks

will not feature in the new framework. The sections of the Delphi rounds included the indicators
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and sub-indicators listed in both Tables 6.1 for the two dimensions represented by future urban
planning and futre domestic requirements, (ltalicised items were suggested by the experts in
the round 1.) and 6.2 will show the indicators and sub-indicators a set of urban sustainable
development factors below, (ltalicised items were suggested by the experts in the round 1.)

Table 6.1 The indicators and sub-indicators of two main dimensions (city’s future vision and
domestic features) (* ltalicised items were suggested by the experts in the round 1.)

. . . - Round 1 Round 2 Round 3 Status
Dimension Indicator Sub-indicators
Mean SD Mean SD Mean SD
Establish satellites cities - -
around the capital 4.31 0.87 4.34 0.70 Achieved
Residential cities 332 | 141 | 428 | 0.90 - - Achieved
Planning strategies Industrial 472 | 053 | 404 | 0.61 Achieved
commercial 4.37 0.69 3.57 0.85 B B Achieved
Administrative city 46 | 0.65 3. 0.85 - - Achieved
Comprehensive
Future vision environmental - -
protections laws 4.26 0.75 4.72 0.88 Achieved
Green belt 4.77 0.6 4.7 0.53 - - Achieved
Location of multiple
satellites cities: - -
. Suburban 3.9 0.9 4.1 0.88 Achieved
Land use and site Develon th
selection evelop the suburban ) } )
areas 3.91 0.98 3.94 0.8 Achieved
Attractive tourist places
within a green belt - - 4.39 0.84 4.42 0.71 Achieved
Buffer zone - - 4.11 0.9 4.2 0.77 Achieved
A single family dwelling
unit: Area of 150-200
sq.m 3.56 0.83 4.05 0.8 - - Achieved
Minimum design Reduce no. of
requirements spaces: Living room,
kitchen, 2 bathrooms 4.05 0.82 4.04 0.68 - - Achieved
No. of bedrooms: 3-4 3.68 0.44 4.01 0.65 - - Achieved
Adopt green building
design - - 4.4 0.62 4.35 0.59 Achieved
Future . .
enEsis A mix pattern 4.26 0.85 4.25 0.82 - - Achieved
features ) A single family house 3.75 0.93 | 4.04 0.88 - - Achieved
Housing patterns
High-rise building (flats) 3.72 0.96 3.68 0.97 - - Achieved
Multiple types of housing
areas - - 4.44 0.66 4.53 0.63 Achieved
Use daylight vs. artificial
lighting 4.55 0.67 4.79 0.45 - - Achieved
Adopt effective natural
Housing well-being ventilation 4.6 0.55 4.74 0.55 - - Achieved
Affordable housing - - 4.7 0.5 4.71 0.53 Achieved
Improve quality of
indoor climate - - 4.61 0.6 4.68 0.58 Achieved
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The remainder of this section will firstly, summarise the set of indicators generated following
the Delphi consultation, then the differing views between the public and experts based on

statistical analysis will be analysed. Finally, the sustainability framework will be presented.

6.2 Summary of urban sustainability indicators

This section will describe the set of sustainability indicators that were generated from the
Delphi Survey. Many of the suggested indicators were considered very important or important
and added as additional indicators integrated throughout each of the categories. Table 6.2
documents the detailed indicators, sub-indicators, and the additional indicators with their
results as a of a set of urban sustainability factors, which is represented the third dimension

of the proposed framework, while the following text discusses each category in more detail:

Environmental Indicators: includes six factors from the environmental indicators and four
factors from the ecology indicator. Most of these environmental and ecology factors were rated
very important and important, the average mean rank between 4 and 4.5. The results show
the top factor in this category was to reduce pollution, ranked 4.85, followed by green areas
e.g. parks, rated 4.81 out of 5. This was followed by waste separation and recycling, rated at

4.77. The least important item was water bodies, rated 4.04.

Water indicators: The most significant factor in hot dry regions including Iraq. Because of,
Iraq has recently experienced water shortages because of an increase in desertification. There
are different strategies to monitor water usage for future applications and enhance the
efficiency of the water system. This category involves 5 factors. The findings revealed that
‘Water conservation’, ‘Provide onsite water quality’ and ‘efficient water systems’ were deemed
to be very important with mean ranks of 4.8, 4.71 and 4.7, respectively. The remaining factors
‘diversity of water resources’ and ‘wastewater recycling’ were rated as important with means

of 4.14 and 4.45, respectively as listed in Table 6.2. Regarding

Energy indicators, this study emphasised the minimisation of energy consumption as one of
the most important factors to reduce CO. emissions and environmental pollution. The findings
of three Delphi rounds showed that ‘Use alternative renewable energy e.g. PV solar and
‘minimising energy consumption’ were rated the most important indicators with means of 4.57
and 4.55, respectively. This study also focused on the using of solar energy techniques for
new buildings, but some suggested techniques were not rated as functional e.g. ‘Use solar

wall techniques’ and ‘PV on external windows’.

Transportation, infrastructure and public services and utilitity factors: these included
public transport, walkability, and safe streets. The most popular factors were ‘mitigate traffic
congestion’ and ‘walkability’ (means = 4.77) to tackle the major problem of traffic congestion

in the capital Baghdad. The third important factor was ‘diversity of transport modes’ (mean =
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4.53) as compensation for the acute shortage of alternative transport solutions including
buses, subways and trains. The lowest rated factor was ‘use of private car’ (mean = 2.89) as
an essential method of transportation. Current acute traffic congestion is the result of the use

of private cars by local families as there are no other modes of public transport available.

Cultural factors: this category includes four urban factors that deal with community culture.
The most important indicator was ‘preservation of traditional building’ rated with a mean of
4.58. This was followed by ‘promote the use of natural lighting for diversity building’ (mean =
4.42). The lowest rated factor was ‘promote traditional design for the new buildings’ (mean =
3.99). In the context of Social factors, there are three urban indicators in terms of social
context, a further two indicators added by the expert panel. The most important factor was
‘fines for violators’ (mean = 4.67) including those who tamper with public services, violate laws
and regulations thus increasing social problems. The next important indicator was ‘provide
social awareness programs through educational system (curriculum) (mean = 4.57). The
remaining indicators were considered to be the least important and included ‘promote
intensive social programs’, ‘stakeholders’ participation in decision—-making’, ‘skills

improvements programs’, and ‘women involvement’.

In terms of Innovation factors, the five factors related to the innovation indicators were all
rated as less important because the experts considered this category as secondary to the
need to enhance essential requirements. That said, the most important indicator was ‘Use of
innovative methods’ (mean = 4.37) because of the aim to develop current and future

applications.

Safety and security factors: the experts rated safety and security indicators as a significant
issue because of policy problems and deteriorations in security. Four safety indicators
emphasised identifying protection policy, both at the city and individual building level. The
most important indicator in this context was ‘provide camera security onsite’ and ‘provide smart
existing doors’ (means = 4.49) because of the aim to improve difficult living conditions in
politically-unstable regions. ‘Fire alarm system’ was rated to be the important factor. One of
the most important factors is Economic factors, this category includes eight indicators all of
which were rated as important to the development of the local economy. That said, two were
rated as less important than the others; ‘foreign experience’ and ‘commercial awareness
programs onsite’ (means of 3.96) because of encouragement from the experts to employ
locals to reduce the high percentage of employment. ‘Diversity of economic activities instead
of a single economy (0il)’ has occupied the most important position (mean = 4.9) among a set
of overall urban sustainability indicators due to the sharp decrease in the state budget which
is dependent on the export of oil, this declining from time to time. As a result, this issue has

negatively affected the labour market and the economy of the country. This was followed by,
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‘employment’ (4.75) as the second important factor, strongly related to the previous indicator.
Management factors, there are six factors in this section which were rated as important or
very important, the experts considering these key to enhance public services and facilities for
the local population. One of the most significant indicators was ‘ensure long-term
maintenance’ (mean = 4.66) followed by ‘use an electronic governance system’ (mean =4.61)
because of the need to change the traditional system. In addition, ‘mitigate traffic congestion
and ‘comprehensive updates schemes’ were rated as very important factors (means = 4.51)
due to the essential need to mitigate traffic problems and develop institutional work i.e.

municipality activities and research, as illustrated in Table 6.2.
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Table 6.2 The indicators and sub-indicators for a set of urban sustainable development factors (* Italicised items were suggested by the
experts in round 1.)

Indicator Sub-indicators Round 1 Round 2 Round 3 Status
Mean SD Mean SD Mean SD

Reduce pollution 4.72 0.53 4.85 0.36 - - Achieved
Vegetation cover and green areas 4.7 0.53 4.81 0.5 - - Achieved
Site micro-climate 4.37 0.69 4.45 0.66 - - Achieved
Environment Waste separation and recycling 4.6 0.65 4.77 0.46 - - Achieved
and Ecology Use sustainable construction materials 4.26 0.75 4.34 0.7 - - Achieved
Shaded streets and protected open spaces 4.36 0.71 4.51 0.66 - - Achieved
Water bodies 4.01 0.86 4.06 0.86 - - Achieved
Balance ratio between green spaces and built-up 4.56 0.59 4.72 0.56 - - Achieved
areas

Conservation of agriculture land - - 4.74 0.55 4.71 0.6 Achieved
Water conservation 4.77 0.53 4.83 0.42 Achieved
Water Onsite wastewater recycling 4.32 0.71 4.58 0.66 Achieved
Provide onsite water quality 4.67 0.6 4.75 0.47 Achieved
Diversity of water resources onsite 4.07 0.8 4.21 0.83 Achieved
Efficiency water system - - 4.6 0.62 4.8 0.44 Achieved
Minimise energy consumption 4.52 0.69 4.58 0.63 Achieved
Use of insulation 4.4 0.73 4.58 0.63 Achieved
Energy Use alternative renewable energy 4.44 0.7 4.7 0.6 Achieved
Smart energy management 4.19 0.79 4.31 0.89 Achieved
Smart and safe energy distributed system - - 4.06 0.75 4.34 0.64 Achieved
Smart solar heating water - - 4.22 0.83 4.24 0.8 Achieved
Use the PV on top of the building 4.33 0.77 4.35 0.77 - - Achieved
Promote of public transport 4.75 0.45 4.89 0.37 - - Achieved
Walking as a mean of mobility particularly nearby 4.34 0.7 4.89 0.37 - - Achieved

Transportation distance
Use of private car 3.08 0.94 2.7 0.81 - - Achieved
Mitigate traffic congestion 4.7 0.56 4.83 0.42 - - Achieved
Provide bicycle streets networks 3.91 0.9 4 1.05 3.96 0.98 Achieved
Safe streets network onsite 4.27 0.74 4.43 0.77 - - Achieved
Diversity transport modes 4.67 0.63 4.83 0.42 - - Achieved
Public car parking availability 4.38 0.77 4.45 0.72 - - Achieved
Provide activities areas for the elderly and disabled 4.2 0.81 4.45 0.72 - - Achieved
Public services Designated activities areas for children's play areas 4.49 0.64 4.77 0.46 - - Achieved
and Provide recreational facilities 4.36 0.72 4.6 0.53 - - Achieved
infrastructure Promote cultural activities 4.04 0.85 4.21 0.81 - - Achieved
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Develop health care centres 4.24 0.61 4.66 0.55 - - Achieved
Emergency paths network - - 4.42 0.71 4.4 0.6 Achieved
Use of camera security system - - 4.55 0.69 4.62 0.6 Achieved
Preservation of traditional building 4.55 0.72 4.6 0.65 - - Achieved
Promote traditional design for the new buildings 3.98 0.84 4 0.87 - - Achieved
Provide the hierarchy in public and residential places 4.07 0.82 4.19 0.75 - - Achieved
Social and Promote use of natural lighting and for diversity 4.41 0.68 443 | 0.66 - - Achieved

cultural buildings
Promote intensive social programs 4.57 0.62 4.57 0.6 - - Achieved
Provide social awareness programs through 4.55 0.59 4.53 0.6 - - Achieved

educational curriculum
Stakeholders' participation in decision-making 4.53 0.64 4.51 0.6 - - Achieved
Skills improvements programs, women - - 418 0.71 4.23 0.73 Achieved
involvement
Fines for violators - - 4.7 0.57 4.64 0.56 Achieved
Smart shading devices 3.91 0.8 3.91 0.78 - - Achieved
Use travel time management system 4.21 0.7 4.32 0.61 - - Achieved
Innovation Use smart traffic system 4.38 0.75 4.36 0.65 - - Achieved
factors Provide smart guidelines in the buildings 4.04 0.85 4.26 0.76 - - Achieved
Adopt Building Information Modelling (BIM) - - 4.17 0.77 4.14 0.8 Achieved
Promote investment 4.63 0.58 4.62 0.58 - - Achieved
Develop the tourism sector 4.45 0.66 4.55 0.69 - - Achieved
Employment 4.74 0.5 4.75 0.51 - - Achieved
Foreign experience 4.11 0.8 3.81 0.83 - - Achieved
Promote use of local materials 4.56 0.64 4.7 0.5 - - Achieved
Diversity of economic activities instead of single - - 4.87 0.44 4.92 0.27 Achieved
economy (oil)
Cooperating between public and private sector - - 4.58 0.6 4.64 0.55 Achieved
Commercial awareness’s programs onsite - - 3.87 0.91 4 0.69 Achieved
Reduce Life Cycle Assessment (LCA) cost 4.24 0.7 4.47 0.66 - - Achieved
Ensure a long- term maintenance and management 4.59 0.55 4.72 0.56 - - Achieved
Management Use an electronic governance system 4.57 0.62 4.64 0.68 - - Achieved
factors Establish postal code system 4.21 0.72 4.3 0.86 - - Achieved
Create various opportunities for local people to 4.39 0.77 4.3 0.77 - - Achieved
participate in multiple activities

Comprehensive updates schemes - - 4.4 0.76 4.62 0.56 Achieved
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6.3 Analysing the differing views of experts and the general public

This section answers the third research question by comparing the views of experts
and the general public in Iraq, which will reveal any differences in the public’'s and
experts’ views of urban sustainable development factors/indicators. This is important
as differences in viewpoints will identify areas of the developed framework that will

face increased tension when deployed in reality.

To compare the views of experts and the general public, the 18 urban sustainable

development goals were analysed to identify the differences in viewpoints.

There were 19 common elements between the two surveys, questions
regarding the 18 urban sustainable development indicators and an open
question regarding’ the importance of establishing sustainable cities in Iraq.
This was included in order to measure the community’s awareness towards

urban sustaianble development issues.

These common elements have been tested via statistical methods (internel
consistency and reliability by using Cronbach’s alpha coefficient; sample adequacy
with Bartlet's test ; factor analysis principal component analysis, PCA) to generate a
significance value for each variable and to identify the significant factors depending
on the characterisation of a group of correlated variables. The t-test will then be
applied to identifying the differences among the 19 common items), as shown in
Tables 6.3, 6.4 and 6.5.

6.4 Statistical methods used in the analysis
To explore the common factors of the relationships between the viewpoints of experts

and the public the following statistical tools have been used;

First, internal consistency and reliability were identified via Cronbach’s alpha
coefficient (a) (Cronbach 1951). This coefficient a provides a single value to assess
internal consistency or average correlation of survey factors to measure reliability
(Webb et al. 2006). Many studies have claimed that a = 0.70 and higher is an
acceptable level of reliability (Katz et al. 2007; Tavakol and Dennick 2011).

Second, Factor analysis attempts to identify underlying variables that explain the
pattern of correlations within a set of observed variables and is often used in data
reduction to identify a small number of factors that explain most of the variance that
is observed in a much larger number of manifest variables. The factor analysis model
specifies that variables are determined by common factors (estimated by the model)

and unique factors (which do not overlap between observed variables).
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The purpose of factor analysis is to uncover the latent structure of multiple variables;
that is to reveal any latent variables that explain the correlations among the variables,
called dimensions. Therefore, factor analysis is based on the assumption that all

variables are correlated to some degree.

There are many methods to extract factor analysis results, PCA (Principal
Components Analysis), which is available in many statistical software packages,
including SPSS, is an easiest method for creating new structures called (principal
components). Principal Component Analysis (PCA) is an important statistical tool to
identify the underlying structure by characterising/classifying a group of correlated
variables. The significant of a component is evaluated by examing scree plots and
the contribution of each individual component to the total of variance more than 5 %.
Variance Maximization (varimax), as an orthogonal rotational strategy, is used as the
result of the PCA. Rotation generally reduces the number of factors, where the
variables under investigation/processing have high loadings, resulting the
interpretation of the analysis easier (Floyd and Widaman 1995; Mourshed and Zhao
2012).

These structures are considered linear composites of the original variables and are
uncorrelated. The first principal component accounts for as much as possible of the
variance; the second principal component accounts for as much as possible of the

remaining variance, and successively for the rest of the principal components.

Since the PCA is based on a mathematical transformation resulting from a number of
vectors that is equal to the dimension of the correlation matrix in the factor analysis,

i.e. to the number of variables (r).

Eigenvalues are a special set of scalars associated with a linear system of a correlate
matrix. They are used to reduce dimension space in such a way that instead of
analysing r factor (r= 19 in this study), it is meaningful to select a few of them much
less than r. The rule of determining the number of factors is simply restricted to the

number of Eigenvalues that their values exceed (1) (Tools 2018).

E,=>E, = - > Eg >E31022E19
No.of selected factors > factors ignored

This means that PCA begins with 19x19 correlation matrix, to extract a factor matrix
of 19xk dimensions, where k is the number of factors. Generally, k is much less than
r and this facilitates the explanation of the interrelationships between the nineteen
variables (Schmidt 1997).
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Each factor represents a structure (pilar) that should be explained as a package. The

researcher takes each factor, looks at the significant values (a’s > 0.4) of the factor

and defines the factor in the light of its components (Schmidt 1997; Tools 2018).

The extracted PCA factors are usually followed by a rotation process to reduce the

number of items on which the different variables have high loadings (usually < 0.4),

which makes interpretation of the analysis easier (Floyd and Widaman 1995;

Mourshed and Zhao 2012). Variance Maximization (Varimax), was applied using the

initial findings of the PCA.

Third, Bartlett’s test of sphericity is used to identify significant correlations between

items. Sampling adequacy is assessed using Kaiser-Meyer-Olkin (K-M-O). If the

value of K-M-O is more than 0.8, then it can be considered good and indicates that

PCA is a useful way to interpret these variables (Cerny and Kaiser 1977).

The t-test method can measure and investigate the size of the difference of two

means relative to the variation in the sample data. The t-value is simply estimated as

as follows:

where X; and X, are the expected means; s and s3 are the corresponding variances;

and nsand n;are the sample sizes. The calculated value is compared with t - standard

table, under nq + n2 - 2 degrees of freedom. The comparison result gives the evidence

of the significant difference if tc > t:.
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6.5 Results

Fitness of data is an important value to show in this study, there are two datasets
have been used, as shown in Tables 6.3 and 6.4. The first dataset is the experts, with
a matrix of 53 observations and 19 variables as a part of urban sustainable
development factors. The second dataset is used for the public, with a matrix of 750

observations and 19 variables.

The variables of the two sets are quantitative, and the data for which Pearson
correlation coefficients can sensibly be calculated are suitable for factor analysis.
Cronbach’s alpha (x) test has been used to test the assumption of reliability (internal
consistency) (i.e. how closely related a set of items are a group), where: a= 0.9 shows
an excellent internal consistency; 0.8< a 0.9 shows a good internal consistency; and
0.7< a =0.8 shows an acceptable internal consistency. The results of Cronbach’s test
have shown that: (a) the public’s data is of excellent internal consistency, where

0=0.934; and, (b) the experts’ data set is of good internal consistency, where a=0.830.

The K-M-O test measures how suited the data is for factor analysis. The results of
the K-M-O test show that: (a) the level of public sampling adequacy is good. (K-M-
0=0.956), where the sample size of the public survey is (n=750); and, (b) the level of
experts sampling adequacy is less than public sampling adequacy, (K-M-O= 0.599),
which is considered a mediocre level because the sampling size is less than the public
respondents.The factor analysis model is extracted (by using PCA) for each of the
two sets to investigate the number of underlying factors. The extracted factors have
been rotated by the varimax method. The next sub-sections will present the findings
of the PCA, in terms of the public’s views and the experts' consultation, then the
results of the t-test for the same 19 common items in order to show the differences

among the categories as shown in the following Tables 6.3, 6.4, and 6.5.
6.5.1 Results of the Expert Views Analysis

The main results of PCA will analyse the experts’ views (see Table 6.3). There are 19
variables listed in the first column, followed by the Rotated Component Matrix, which
contains six factors. The last two columns of Table 6.3 represents the explained
variance (communalities) and the unexplained variance, which means (1- explained
variance). At the end of the table, there are three rows, one of the Eigenvalues (E.V),
followed by total variance explained % and the Cumulative %. Six Eigen values are
<1;evl=4.133, ev2=1.99, ...... e.v6=1.228, and hence the rotated component

Matrix has six factors.
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Table 6.3 Factor analysis of experts’ variables

Walking or bike as a
mean transport
Improve social activities
Social awareness
programs

Renewable energy
sources

Reduce pollution
Parks and green areas
Mitigate traffic
congestion

Promote investment
Employment

Minimise energy
consumption

Promote cultural
activities

Improve educational and
health services

Smart energy
management
Alternative materials
Waste recycling and
separation

Use of insulation

The importance of
establishing sustainable
cities in Iraq
Promotion of public
transport

Wastewater recycling

Eigenvalues (E.V)
Total variance explained %
Cumulative %

Rotated Component Matrix-Experts

Factors

1

0.781

0.680
0.676

0.336

0.351

0.425

0.473

5.133
27.015
13.500

0.331
0.736
0.711

0.598
0.565

0.393

1.990
10.473
25.970

0.339

0.863
0.711
0.530

0.433

1.671
8.795
37.611

0.354

0.516

0.469

0.746

0.586

0.561

1.361
7.164
48.459

Communaliti
es

S 6 (explained
variance)

0.732

0.697
0.702

0.700
0.627
0.752
0.712
0.603
0.594
0.710
0.632
0.754
0.349 0.706

0.735 0.565
0.726 0.499

0.632 0.655
-0.708 0.771
0.606 0.606
0.587 0.634
1.269 1.228

6.676 6.465
58.980 66.587
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Unexplained
variance (1-
explained)

0.268

0.303
0.298

0.3
0.373
0.248
0.288
0.397
0.406
0.29
0.368
0.246
0.294

0.435
0.501

0.345
0.229
0.394

0.366



These factors explained 66.6% of the total variance. The first factor explained the
maximum variance of 27% and the second explained 10.5%. The other four
successive components explain progressively smaller portions of the variance, as
shown in the lower part of Table 6.3. The first factor includes significant loadings (<
0.4) of the walking or bike as a mean of transport, improve social activities, and social
awareness programs variables, with 0.78, 0.68, 0.68 respectively, and with less
loading value (0.47) of promotion of public transport. This reflects the “impact of social
consideration as a most important pillar” of the proposed local comprehensive

sustainability framework for Baghdad.

The second factor includes four significant loadings of renewable energy sources,
reduce pollution, parks and green areas, and mitigate traffic congestion variables,
with 0.74, 0.71, 0.60, 0.57 respectively. It is obvious that the second-factor structure

reflects an “energy and environment pillar”.

The third factor, which explains 8.8% of the total variance, includes the promote
investment (0.86); employment (0.71) and with less loading value of minimum energy

consumption variables. This factor reflects the impacts of “creating jobs".

The fourth factor, with less variance explained (7%), refers to the impact of basic
service basic needs. The highest loadings of this factor are shown with (promote
cultural activities and improve educational and health services) with 0.75 and 0.59,

respectively.

The fifth factor explains about 6.6% of the total variance and reflects the impact of
“smart energy and management", including alternative materials (0.74); waste

recycling and separation (0.73); use of insulation (0.63).

The last factor explains 6.5% of the total variance only, which is the lest importance
of the six factors, high loadings of promotion of public transport (0.6) and wastewater
recycling (0.59) towards a negative high loading of -0.71 reflects the unstable vision

of the respondents.

Communality can now be defined as an individual variable that represents the total
variance of the variable, this means that the variable is considered related highly with
other variables, and vice versa. The communalities in Table 6.3 indicate the common
variance shared by factors with given variables. Higher communality indicates that a
larger amount of the variance in the variable has been extracted by the factor solution.
To achieve better measurement of factor analysis, communalities should be 0.4 or

greater.
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To show the relative importance of each of the 19 variables of the sustainability
approach, the common variance, shared by the main six factors has been used. The
main pillars of the expert consensus have shown that the 19 variables are being listed
from the high level of common variance extracted from the factor model to the lower
level as follows: 17, 12,6,1,7,10, 13, 3, 4,2, 16, 19, 11, 5, 18, 8, 9, 14, and 15. It is
obvious to indicate that the relative importance of each variable decreases as the

value of its communality decreases.
6.5.2 Analysing the Public’s Views

The main findings of the public factor analysis are shown in Table 6.4. In this table,
the same 19 variables shown in the first column, followed by the Rotated Component
Matrix, including two factors. While the last two columns represent the explained
variance (communalities) and unexplained variance, considering (1- explained
variance). At the end of the table there are three rows same as shown in Table 6.3,
but the Eigenvalues (E.V) in Table 6.4 has two factors of the Rotated Component
Matrix from the highest value (E.V) = 10.156 of the first, while the lowest value (E.V)
= 1.670 of the second factor.

Two common rotated factors are extracted with a total variance explained of 62.2%.
The first factor explained more than half a total variance (53.5%) and hence is
considered as the main pillar of public vision on local comprehensive sustainability
framework for Baghdad. The structure of this factor shows a very interesting
conclusion: 12 variables out of the 19 variables are of significant factor loadings

values (each = 0.4).

Unlike the expert’s vision, with six deterministic pillars on the local comprehensive
sustainability framework for Baghdad, the first factor of public vision shows clear
consensus. These variables are described as traditional indicators of socio-economic
characteristics. Therefore, factor one is considered as a “traditional socio-economic

pillar.”

The second factor, explains only 8.8% of the total variance. This factor consists of
significant factor loadings of the rest six variables; waste recycling and separation;
smart energy management; alternative materials; wastewater recycling; renewable
energy sources; walking or bike as a mean of transport; and concern about future
sustainable cities. This means that the new approach of management and materials
comes as a secondary interest from a public point of view. Therefore, the second

factor could be defined as a "little knowledge of urban sustainable development
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approach' reflecting on the application/adoption of the new local comprehensive

sustainability framework for Baghdad.

Table 6.4 Factor analysis of public variables

Rotated Component Matrix

Communalities
(explained variance)

Unexplained variance
(1-explained)

Variables
Factors
1 2
1. Improve social activities 0.313 0.687
0.840
2. Increase educational and 0.381
health services 0.833 0.619
3. Mitigate traffic congestion 0.334 0.719 0.281
0.816
4. Promote cultural activities 0.324 0.778 0.222
0.773
5. Employment 0.733 0.780 0.220
6. Reduce pollution 0.772 0.350 0.703 0.297
7. Promotion of public 0.333 0.766 0.234
transport 0.765
8. Maximise the use of 0.701 0.734 0.266
insulation
9. Minimise energy 0.354 0.696 0.304
consumption 0.506
10. Waste recycling and 0.782 0.655 0.345
separation
11. Smart energy management 0.336 0.755 0.577 0.423
12. Alternative materials 0.732 0.593 0.407
13. Wastewater recycling 0.716 0.684 0.316
14. Renewable energy sources 0.707 0.628 0.372
15. Walking or bike as a mean 0.657 0.708 0.292
transport
16. Social awareness programs 0.652 0.520 0.48
0.443
17. Promote investment 0.359 0.642 0.663 0.337
18. Parks and green parks 0.534 0.615 0.541 0.459
19. Concern about future 0.489 0.622 0.378
sustainable cities
Eigenvalues (E.V) 10.156 1.670
Total variance explained % 53.451 8.790
Cumulative % 53.451 62.241

The total variance of each variable explained by the two common factors is shown in
Table 6.4. Except two variables (improve of social activities and increase of
educational and health services), which show high unexplained variance (0.69, and
0.62 respectively), all the other variables are considered to have significant common
variances. The relative importance of the seventeen common variables in terms of
their communality value are as follows: 5 ,4,7,8 ,3,15,6, 9, 13, 17, 10,14,19,12,11,18,
and 16.

The most important variable is ‘employment’ with communality, 78%, which could be
reflected the ambition of the public towards job opportunities to enhance their
economic aspect and improve the quality of life. Followed by the second important

variable, which is ‘promote cultural activities’ about 77%, then ‘promote public
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transport’ ranked as the third important variable by 76%. While the lowest

communality is ‘Improve social activities’ rated by 31%.
6.5.3 Discussion and description of the differences

In this study, there is a need to understand the differences between the responses of
both the public and the experts.lt is believed that the level of awareness, experience,
and cultural background of the public and experts have their effects on the responses
of each of the two groups in terms of the nineteen indicators of the local
comprehensive sustainability framework of Baghdad. T-test has been used to identify
the evidence of significant differences. Table 6.5 shows the final calculations of the t-

test.

Therefore, this study has used a t-test approach to identify the evidence of a
significant difference between two means ranks for both the public survey and the
experts' questionnaire, reflecting their awareness, experience, and cultural

background.

Table 6.5 shows the final calculations of t-test: 13 of the differences between the

public-expert mean responses are significant.

Table 6.5 T-test summary of the differences between public-expert mean responses

Indicator Mean Response t-value Conclusion
Public Experts
1.The importance of No difference
establishing 4.47 4.34 -1.36
sustainable cities in
Iraq
2.Minimise energy High significant
consumption 4.48 4.85 9.96 difference
3.Reduce pollution High significant
4.55 4.77 3.87 difference
4 Mitigate traffic No difference
congestion 4.32 4.34 0.26
5.Improve social Significant
activities 4.68 4.79 1.98 difference
6.Increase cultural Very high significant
activities 4.14 4.58 5.41 difference
7.Increase Very high significant
educational activities 3.92 4.58 8.41 difference
8.Promote the use of Very high significant
public transport 4.2 4.58 4.83 difference
9.Providing job Very high significant
opportunities 4.46 4.70 3.09 difference
10.Maximise the use High significant
of insulation 4.46 4.13 -2.74 difference
11.Renewable Very high significant
energy sources 4.53 4.83 711 difference
12.Smart energy Very high significant
management 4.35 4.89 13.75 difference
13.Use of alternative Significant
materials 4.27 4.49 2.24 difference
14.Waste recycling No difference
and separating 4.46 4.45 -0.09
15.Use wastewater No difference
recycling 4.27 4.21 -0.55
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16.Walking and bike Very high significant

as a mean transport 4.41 4.66 3.63 difference
17.Parks and green No difference
spaces 4.5 4.62 1.56
18.Promote No difference
investment 4.48 4.57 1.17
19. Social awareness Very high significant
programs 4.36 4.75 6.17 difference

* Compared to t- tabulated value with nq1 +n2-2 degree of freedom
t (801, 10%) = 1.65 1(801,5%)=1.96 t(801,0.01)=2.58, t = (801, 0.001) = 3.29

This has shown the vision and attitudes of the public and the experts are different in
most of the variables. The mean response of six variables are similar, those variables
are 1, 4, 14, 15, 17, and 18, as shown in Table 6.5. This indicates that the effect of
the specialist and high education levels is not significant in terms of these variables,
which could be because of most of the public respondents and the experts expressed
their opinions according to their daily experience and the assessment of the existing
city’s applications, as well as their hope to raise and improve the quality of life for the

current and coming years.

The impact of using statistical analysis r to validate the findings of this study show the
significance and differences of the respondents' attitude with the various variables.
These statistical methods can be used for further studies of the public’s views or
experts’ consultation to validate the results. The PCA method and t-test are the most
common methods to identify the differences and significant values between the two
groups. The findings of the statistical analysis revealed that there are considerable
differences between both the general public’s perceptions and the experts’ views, due
to practical experience, cultural background, and awareness towards urban
sustainable development issues, reflecting their priorities and daily experience.
Consequently, further studies can be adopted for any relevant work need to validate

and concrete the results.

This conclusion reflects the effect of awareness, experience, and cultural background
of experts on their different views in terms of the thirteen variables compared to public

views.

6.6 Development of a comprehensive sustainability framework
The findings of the Delphi rounds produced the information required to form the
dimensions, indicators, and sub-indicators based on the consensus-achieved

approach.

The new sustainability framework comprises 86 different factors organised into three

hierarchical levels, as shown in Table 6.1, Table 6.2, and Table 6.6. The first

103



dimension is future vision, this consisting of two major strategies, planning strategies
and land use, and 11 sub-indicators/strategies. The second dimension includes 3 key
indicators and 12 sub-indicators, the third dimension including 12 main indicators and

63 sub-indicators.

The following Table 6.6 details the three main categories, each section including
many strategies/indicators which could constitute a locally sustainable framework for
the future development of the built environment in Baghdad as descibied in chapter
5 (Section 5.3.2 and 5.4) . The three main categories are: planning and future vision,
semi-automatic criteria for low carbon domestic sector housing, and a set of urban
sustainability indicators encompassing the environment, water, energy and socio-

cultural indicators in order to enhance well-being at a city level.

In response to this, the proposed framework in Table 6.6 details different strategies

including satellite city projects and a green belt around the city.

e Multi-purpose satellite cities and a green belt around the capital: planning and
land use play an important role when developing a city plan to meet future
requirements including population growth, traffic congestion and
environmental pollution. Planning needs to mitigate pressures in the capital
city such as high population density and traffic problems while still considering
the optimum size of the city. Features which may provide a comprehensive
solution and form the shape of a future city, include low energy housing and
the use of on-site renewable energy. Suggestions also include establishing a
green belt around the city to combat climate change, help to enhance weather
conditions and observe the size of a city. One of the problems of existing
applications in Iraq is poorly designed strategies to mitigate current and future
challenges. This vision for planning and land use strategies could therefore

play an important role in the development of the city.

o Aslraq has a hot dry climate, homes need to be built which will reduce energy
consumption because this sector currently produces the highest energy
demands. One of the most significant problems for existing homes is their poor
design. Minimum requirements involve housing area, shading techniques and
a minimum number of spaces/rooms (Aldossary et al. 2014a; Ahmad,
Hippolyte, et al. 2016; Assefa and Frostell 2007), reducing the homes’ area
could be required for the average Iragi family. Air conditioning accounts for

almost 70% of the energy demand in the domestic sector. These strategies
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would allow for the use of innovations such as on-site renewable energy, solar

PV systems, this helping to establish a semi-automatic framework for housing.

A set of urban sustainability indicators for well-being: The classification of
various urban sustainability factors depends on their priority according to the
level of importance scale and evaluation process. For example, current
guidelines and criteria are not sufficient to meet future requirements such as
traditional methods for planning, housing features, environment pollution,
water shortages and intensive energy consumption. Therefore, a new set of
effective urban sustainability indicators will play an important role enhancing
well-being and tackling current and future challenges. The new
comprehensive sustainability framework includes dimensions, indicators, and

sub-indicators as shown in Table 6.6.

Table 6.6 Local Comprehensive Sustainability Framework for Baghdad (LCSFB)

Dimension

Indicator Sub-indicators

Future vision

Establish satellites cities around the capital

Residential cities

Planning Industrial
strategies

commercial

Administrative city

Comprehensive environmental protections laws

Green belt

Location of multiple satellites cities: Suburban

Land use and
site selection Develop the suburban areas

Attractive tourist places within a green belt

Future
domestic
features

Buffer zone
Minimum design A single family dwelling unit: Area of 150-200 sg.m
requirements Reduce no. of spaces: Living room, kitchen, 2
bathrooms

No. of bedrooms: 3-4

Adopt green buildings design

A mix pattern

A single family house

Housing patterns
High-rise building (flats)

Multiple types of housing areas

Use daylight vs. artificial lighting
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Housing well-
being

Adopt effective natural ventilation

Affordable housing

Improve quality of indoor climate

A set of urban
sustainable
development
indicators

Environment
and Ecology

Reduce pollution

Vegetation cover and green areas

Site micro-climate

Waste separation and recycling

Use sustainable construction materials

Shaded streets and protected open spaces

Water bodies

Balance ratio between green spaces and built-up areas

Conservation of agriculture land

Water

Water conservation

Onsite wastewater recycling

Provide onsite water quality

Diversity of water resources onsite

Efficiency water system

Energy

Minimise energy consumption

Use of insulation

Use alternative renewable energy

Smart energy management

Smart and safe energy distributed system

Smart solar heating water

Use the PV on top of the building

Transportation

Promote of public transport

Walking as a mean of mobility particularly nearby
distance

Use of private car

Mitigate traffic congestion

Provide bicycle streets networks

Safe streets network onsite

Diversity transport modes

Public car parking availability

Public services

Provide activities areas for the elderly and disabled

Designated activities areas for children's play areas

and
infrastructure Provide recreational facilities
Promote cultural activities

Develop health care centres
Emergency paths network

Use of camera security system

Preservation of traditional building

Promote traditional design for the new buildings
Social and Provide the hierarchy in public and residential places
cultural

Promote use of natural lighting and for diversity
buildings

Promote intensive social programs
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Provide social awareness programs through educational
curriculum
Stakeholders' participation in decision-making

Skills improvements programs, women involvement

Fines for violators

Smart shading devices

Innovation Use travel time management system

factors Use smart traffic system

Provide smart guidelines in the buildings

Adopt Building Information Modelling (BIM)

Promote investment

Economic Develop the tourism sector

factors Employment

Foreign experience

Promote use of local materials

Diversity of economic activities instead of single
economy (oil)

Cooperating between public and private sector

Commercial awareness’s programs onsite

Reduce Life Cycle Assessment (LCA) cost

Management Ensure a long- term maintenance and management

factors Use an electronic governance system

Establish postal code system

Create various opportunities for local people to
participate in multiple activities
Comprehensive updates schemes

6.7 Prioritisation of the urban sustainability indicators

This section describes the prioritisation given to urban sustainability indicators based
on the experts’ views. This is the identification of the most important factors required
to mitigate problems in the local context. Environmental and ecology indicators were
deemed the most important followed by transportation, public services and
infrastructure factors (4.73). Water factors were rated as the third important priority
because of a recent decline in rainfall percentage and global concerns about climate
change. Energy and solar energy techniques were voted as the fourth important
priority, with an emphasis on renewable sources such as solar energy. The least
significant factor among the ten indicators was innovation possibly because of the
need to identify essential factors required to improve the city. The remaining factors
were also rated at different mean ranks as illustrated in Table 6.6. This section
discusses the order of importance of factors starting with the most important

challenges according to expert feedback via the Delphi rounds.
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Table 6.7 Rankings of urban sustainable indicators

Indicators Average/ SD . .
Mean Mean Rank of the indicators
Environmental
and ecology 4.78 0.45 .
indicators Innovation — 4.1
Water
indicators 467 055 Cultural —— 4.11
Energy and Social — 4.16
solar energy 4.51 0.65
indicators Safety and security — 444
Transportation, .
public 4.73 0.73 Economic I— .46
services, and Management 4.5 M Average Mean
infrastructure
factors Energy and on-site solar... d 451
Cultural
indicators 4.11 0.67 Water L—————————— 4.66
Social factors  4.16  0.58  Transportation, public... EE—— 4.73
Innovation
indicators 4.1 0.83 Enviromental — 4.78
Safety and f T T T T T T 1
security 4.44 0.66 36 38 4 42 44 46 48 5
indicators
Economic
indicators 4.46 0.66
Management
indicators 4.5 0.69
6.8 Summary

This chapter has highlighted the development of the proposed comprehensive
sustainability framework that has been designed based on the findings of the Delphi
rounds described in chapter five. It has also analysed the differences between the
viewpoints and the general public that have been elicited in the construction of this

framework.

86 indicators/factors have included the new comprehensive sustainability framework,

represented by three main dimensions as discussed in the previous sections.

The PCA results for both public and experts attitudes showed wide difference
between them, due to the wide knowledge and experience between the public and
the experts, while the public findings, reflecting their daily experiences and ambition
towards the current and future city’s applications s to enhance their standard of living

and quality of life.

The results of the statistical analysis has answered RQ3: How do the views of the
public differ from the generally accepted view of experts in the context of
sustainable urban development in Iraq? The key findings of the statistical analysis
revealed that most of the common items showed differences views between the public

and the experts, except the mean response of six variables are similar that mean
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there are no differences among them. Those variables are 1 (The importance of
establishing sustainable cities in Iraq), 4 (Mitigate traffic congestion), 14 (Waste
recycling and separating), 15 (Use wastewater recycling), 17 (Parks and green
spaces), and 18 (Promote investment), as shown in Table 6.5. This indicates that the
effect of the specialist and high education levels is not significant in terms of these
variables 6 varibles, which might be because of most of the general public and the
experts expressed their views based on their daily experience and the assessment of

the current public services and utilities.

The findings of the Delphi rounds answered RQ4: How do the views of local
experts impact on the creation of a sustainable urban development framework
for cities, including their vision for their development and desired future
domestic features? The proposed comprehensive framework was then built based
on the findings of the three sequence Delphi rounds as mentioned in the previous
sections. In this context, each individual round aimed to achieve consensus and rate
the factors of each round to reach consunsus and develop the newly created
framework. As discussed above, the factors receiving low rates will not be included
in the designed framework, this framework has three main dimensions with total
factors reached to 86 indicators, including city’s future vision, semi-standardise
housing features, and a set of urban sustainable development factors. Thus the views
of local experts have significantly impacted on the framework by reflecting the effect

of their practical experience and knowledge from a variety of different fields.

The expert viewpoint impacted significanty in areas where it differed greatly from the
public viewpoint. For example the following variables; ‘Minimise energy consumption,
‘Reduce pollution’, ‘Increase educational activities’, ‘Promote the use of public
transport’, ‘Renewable energy sources’, ‘Smart energy management’,” Walking and
bike as a mean transport’, and ‘Social awareness programs’. These variables showed
‘very high significant differences’ as shown in Table 6.5. The indicates that to avoid
negative impacts of the implementation of sustainable development the local
community needs to raise the level of awareness and influence cultural views towards
sustainability issues, especially for those factors that highlighted highly significant
differences from the experts’ views.If these issues are not overcome then deployment

of a sustainable development framework will face significant obstacles.
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Chapter 7 Framework Validation: Conduct of Semi-

Structured Interviews in Baghdad

This chapter will validate the proposed comprehensive framework based on semi-
structured interviews with 15 intra-organisational leaders. The profiles of 15 experts
and leader will be described first. Their interviews with then be analysed. The model
will then be discussed with the Baghdad Mayoralty. This will all answer RQ5: Does
the developed framework considering the public survey, experts’ consultation,
have the potential to improve future urban development and is it fit for purpose

in its target context?

7.1 Introduction

This chapter will answer the fifth research question (Does the developed framework
considering the public survey, experts’ consultation, have the potential to improve
future urban development and is it fit for purpose in its target context?) by critically
validating the proposed framework via semi-structured interviews (face to face
meetings) with different intra-organisational leaders, such as academics, and policy-

makers.

The aim of this chapter is to investigate and validate the proposed sustainability

framework via interviews with intra-organisational.

The next section will describe the methodology, which uses semi-structured
interviews for data collection. This is followed by the description of the experts' panel
profile and their occupation. Then, the next section will analyse the interviews. This
is followed by a brief description of the modelling approach of the proposed project

regarding the capital city’s future vision. The final section summarises the chapter.

7.2 Methodology
This study uses a mixed-method approach that combines qualitative and quantitative
opinions/viewpoints. It also analyses the results for both interview and worksheet

questions.

Combining methods provides in-depth viewpoints through multiple interpretations of
experiences, utilising mixed methods allows researchers to reduce and reduce the
overdependence on statistical data to discuss a social impact, feasibility, challenging,
and applicability, which are mostly subjective to develop sustainability practices
(Jogulu and Pansiri 2011). Creswell (2003) claimed that using a mixed methods

research approach provided wide viewpoints to avoid the weaknesseses of both
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categories (quantitative and qualitative), providing researchers with more

comprehensive evidence.

This study approaches a mixed-method data collection based on using both interview
and simple design research (questionnaire/worksheet). The interviews are aimed at
collecting detailed information, viewpoints, and opinions from policy-makers,
professionals, academics, and industrial/private sector figures in Iraq. The promotion
of sustainability solutions based on their experiences and knowledge will validate and
improve sustainability practices in the delivery of future construction projects. This
was engaged through a worksheet of questions/sampling of the interview viewpoints
from leading various governmental officials and non-governmental organisations.
Sampling worksheets were used to eliminate bias and reduce wasted time through
interviews and also to receive wider viewpoints from the respondents (Yin 2003). This
study has used semi-structured interviews and has included a worksheet of important
questions to be asked to the respondent to validate the proposed framework. This will
avoid wasted time with experts, as the time available with each individual was
between 30-45 minutes.

The panel of interviewees were selected from both official government and non-
governmental organisations through purposeful sampling. The panel of interviewees
has been selected based on the assessment of responses of the previous rounds of
the Delphi questionnaire. The criteria for selecting the panel of the intra-organisational

leadership are shown below:

e Their exerptise was in the area of water resources management, energy and
renewable studies, urban planning, city developers, housing sector, or

sustainable development.

¢ They should have a wide range of intra-organisational leadership with a wide

experience and practical knowledge in multiple fields in their organisations.

o They should have the power/influence to effect decision making in relation to

the adoption of new policies/plans.

In all, 15 intra-organisational leaders were interviews. This is a sufficient sample set
as, from previous work, where the aim of research is to understand common
viewpoints and experiences among a panel of relatively homogeneous expert
individuals, 12 interviews should be sufficient (Guest et al. 2006). In fact, some past
studies have proven successful with as few as 10 interviews (Opoku and Ahmed
2013).
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The interviews were held individually with a duration of between 45 and 60 minutes.
A worksheet was used to guide the structure of the interview. The researcher
prepared this worksheet of questions to guide the discussion with intra-organisational

leaders. The structure of the worksheet is outlined below:

Q1/What is a level of your understanding as a specialist of the proposed sustainable

framework)?

Q2/ What is a level of your acceptance as a specialist of the proposed sustainable

framework)?

Q3/What do you think of the applicability of this framework in Baghdad and what are

the challenges facing its implementation (challenges and feasibility)?

Q4/ In your opinion, what are the urgent steps / strategies within the proposed
framework of which should be initiated as priorities within the plans for development
of Baghdad?

1. Current applications of the capital Baghdad (existing municipalities inside
Baghdad)

2. Future projects (new urban development areas)

Q5/ Do you have any further comments/suggestions regarding the proposed

sustainability framework (future scope)?

After the interviews, the results were analysed to highlight their results against the
key concepts of the validation stage. The process of analysing involves recoding the

answers associated with each individual for a each question.

It is important that leaders have a clear understanding of what sustainability
framework means to them and their organisations. Even though most interviewees
understand sustainability to comprise of the three dimensions of social, environmental
and economic impacts of their activities, some simply refer to environmental and
social issues as their understanding of sustainability and based on their domains and

specialist knowledge.

These interviews with the intra-organisational leadership will help to identify how to
apply the proposed sustainability framework in the case study region by adopting a

new comprehensive framework.

7.3 Profiles of the Intra-organisational Leaders who were interviewed
Qualitative data was collected through in-depth semi-structured interviews carried out

with 15 intra-organisational leaders from different organisation and seven intra-

112



organisational leaders from several official governments departments charged with
the promotion of sustainability practices, as shown in Figure 7.1 These leaders were
responsible for promoting, planning, developing and implementing schemes/plans
regarding environmental, social and economic sustainability issues in their respective

organisations.

Ministry of
Construction
and Housing
Ministry of Mayoralty of
Electricity Baghdad
Intra-
Organazational
Leadership
- Ministry of
Mmlstr_y of Water
Planning
Resources
NGO

Figure 7.1 Intra-organisational leadership (multiple organisations)

These leaders were selected from the expert panel used within the the Delphi rounds
based on their positions, qualifications, and their quality of answers, reflecting their

knowledge and practical experience.

There is diversity in the job titles of the interviewees, all of whom are engaged in
driving the agenda relating to sustainable practices in the construction sector. The
profile of leaders within different Iraqi organisations, in particular in urban

development and construction sector who were interviewed are listed in Table 7.1.

Table 7.1 Profile of 15 intra-organisational leaders interviewed in Iraq

Interview Job title Type of organisation
A Minster of water Ministry of water
resources resource
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Manager of national
consultation engineering
centre

National consultation
engineering centre

Head of general
secretary of prime

General secretary of
prime minster

minster
Head of urban studies National institute of
institute urban studies

Manager of housing
studies department

Ministry of housing and
construction

Leader of environmental
sustainable development

Environmental
sustainable development

centre centre
Manager of urban design Mayoralty of Baghdad
department

Leader of renewable
energy department

Ministry of electricity

Leader of construction
projects

Ministry of planning

Leader of Iragi engineers
syndicate

Engineers Syndicate

Manager of Urban and
Regional Planning

Ministry of planning

Leader of UN-HABITIAT
in Iraq

UN-HABITIAT program
in Iraq

Expert in Architecture
Sustainable Design

National consultation
engineering committee

Manager of construction
company

Al-Mumar construction
company

Project Officer and
Research Associate in
Advanced Sustainable

Manufacturing
Technologies/ Academia

Centre for Advanced
Manufacturing Systems,
UK/ University of
Technology, Iraq

7.2.1 Analysis of the Interviews
This section will analyse the results of the interviews.

The first expert, ‘A’, as in Table 7.1, is a leader of water resource management in the

Ministry of Water Resources, who mentioned:

I totally agree with the main dimensions of the proposed framework to mitigate

the local current and future challenges including water issue in Iraq.

In addition, the minister highly recommended adopting this framework as a roadmap
for the local government to solve the locality-specific issues. In terms of challenges,
the leader of the water sector claimed that there is a wide consensus from the official
government and experts, and water shortage is considered a new challenge that has
recently emerged thanks to climate change and rainfall scarcity, and also due to the
construction of a large number of dams on the Iraqi border between Turkey and Iran.
To combat climate change and water shortage effectively, it is necessary to establish
a set of environmental protection laws, particularly in the water sector. Current

practice is implemented without attention to sustainability and there is a lack of
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evidence to adopt urban sustainable development goals, particularly ‘water efficiency
system’, to tackling water shortage and rainfall scarcity. However, new urban
development projects should adopt the concept of ‘water conservation’ and

‘wastewater recycling’ to avoid more pressure on the existing applications.

The second expert, ‘B’, was a manager who expressed his opinion regarding the

understanding of the framework:

I highly recommended adopting this framework as a governmental guideline
through a qualified teamwork engage with the governmental committee to

implement the national strategy for the capital Baghdad.

In terms of existing and future challenges, public services and utilities are the most
important priorities that need improvement. Therefore, this issue needs to implement
a novel plan to adopt a new framework that should be divided into multiple stages to
process the urgent priorities. The successful plan to implement this framework must

consider the multiple stages within a limited schedule, such as 2022—-2030.
In the interview, expert ‘C’ described the understanding of the framework:

This framework is considered a key role to develop new urban zones and
improve current city applications unless the politically problems impact

directly to pose the implementation of the development frameworks.
However, expert ‘D’ agrees to the three dimensions of sustainability, saying that:

Sustainability framework considers a comprehensive vision of how to develop
the whole aspects of our cities and how it impacts directly to improve quality

of life and human well-being on the wider local communities.

The understanding of the comprehensive sustainability framework has three
dimensions. There are numerous local issues that need to be solved by sustainability
research, which will increase the level of understanding among a number of practices
in the construction sector. The construction sector is considered to be more aligned
towards the sustainability dimensions, includng environmental, social, and economic.
Intra-organisational leadership and policy-makers have to identify and understand the
concept of sustainability framework to adopt its implementation. For instance, expert

‘E’ mentioned that:

A comprehensive sustainability framework is difficult to implement in this
duration due to the politically-unstable conditions in Iraq but it might be
applicable whenever the local conditions will enhance towards a government

of independent competencies that takes into account the main objectives of
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community development; citizen first, climate change and how to mitigate the
undesirable impacts, responsible behaviour and social awareness programs,
environment issues energy and carbon emissions and low energy homes

towards renewable energy.

In addition, expert ‘E’ demonstrated some of the important challenges need to
implement them, including a comprehensive transportation plan, before planning and
carrying out of new construction projects/ satellite cities around the capital. Moreover,
providing public services and utilities, and strict enforcement laws are the most
important factors to create urban sustainable development and a sustainable

community.

Expert ‘F’, who is head of an environmental sustainable development centre,

expressed his understanding of sustainability framework by saying that:

I believe in the urban sustainable development framework, there are three
fundamental concepts need to be addressed in any sustainability framework
represented by; effective governance, innovated technology, and SD educated
community, those factors called sustainability wheels. This is shown in Figure
7.2.

Figure 7.2 Sustainability wheels (Opoku and Ahmed 2013)

Interviewee ‘G’ view pointed that a sustainability framework is essential if we wish to
mitigate major issues for the capital Baghdad by dividing the city into three to four

main zones, while establishing a green belt around the capital’
Based on his long practical experience, expert ‘G’ noted that:

This city has suffered from harsh conditions impact directly to increase the
level of degradation in multiple aspects such as public services and utilities,

educational system and healthcare. Therefore, a comprehensive sustainability
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framework is considered a significant value to improve the quality of life-based
on enhancing the level of public services, infrastructure, and social awareness
programs through 14 municipalities inside the capital. However, a compressive
sustainability framework can be adopted through sleeted various
neighbourhoods (see the highlighted section in Figure 7.3), because a
neighbourhood is a basic part from the city level, so that by selecting different

parts of neighbourhoods across the capital.

This is shown in Figure 7.3.

Neighbourhood

Figure 7.3 The standard of a city scale in Iraq (source: Iraqgi housing standard)
Expert ‘H’ highlighted that:

On-site renewable energy is an essential need to meet future requirements by
adopting green architectural design within a ceiling roof in order to implement

this technology for the coming years.

He also noted that politically-unstable conditions in Iraq delay the effective planning
towards sustainability to move from consumer houses into producer homes by using
a PV system for each individual dwelling unit. Expert ‘H’ also revealed that the current
challenge to provide governmental guideline regarding the financial policy to promote
demand price marketing of PV cells to be applicable for the coming years, which

would increase the quality of life and reduce CO, emissions.

Experts ‘I’ and ‘J’ claimed similar opinions regarding the understanding of

sustainability framework. In terms of urban development projects:

New criteria regarding the housing sector and construction project needed to

update according to the current and future challenges. In addition, there is an
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essential need to adopft strict laws and establish environmental laws protection

in order to create the basic part towards urban sustainable development.
Expert ‘K’ noted that:

The understanding of a comprehensive sustainability framework including
multiple directions of planning stages inside and outside the capital in order to
tackle the current and future requirements,e.g. develop the domestic sectors
under effectiveness pilot studies, specifically improve the neighbourhoods
parts inside the capital, in addition to the establishment the concept of satellite
cites or integrated cities around the capital, in particular, administrative city in

order to mitigate traffic congestion in the centre of Baghdad.

Interview ‘L’ recommended adopting urban agenda/strategies with intensive
analysis by participating multiple organisations including the consultation committee
of the prime minister with various directions, such as the UN-Habitat leaders in Iraq,
the Mayoralty of Baghdad, and the Ministry of Planning to optimise the
comprehensive plan. In terms of urban strategies:

Sustainable urban criteria regarding the city’s applications can be adopted to
mitigate the current and future issues including green belts around the capital.
Also, there is an essential need to adopt strict laws and establish environmental

laws protection in order to create the basic foundation towards urban

sustainable development.
Experts ‘M’ and ‘N’ advised to update the construction projects criteria in Iraq
according to green code or friendly environmental design as a conditional criterion
to pose the random projects with lack of effective planning:
The use of effective planning and a comprehensive sustainable
framework can lead to developing this city within a short and long term
by understanding the weakness design in the current applications,
then improving the existing and future requirements.
Finally, Expert ‘O’ claimed that sustainable manufacturing strategy is the most
important issue should be established in Irag to mitigate multiple problems involving

employment due to the economic crisis in this country:
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The understanding of a sustainability plan priority should be given to
creating jobs opportunities by activating the private sector and setting
up smart industrial cities around the capital, including the location of
these projects, in order to ensure a comprehensive vision for the near
and distant future, effectively contribute to mitigate the organization of
the mother city and create of sustainable urban development

poles/satellite cities.

The analysis of interviews revealed the full understanding of the experts to adopt the
categories of the proposed framework with different directions, beginning with the
most important priorities (e.g. environmental issues, water, energy, transportation,
and infrastructure and public services) to solve the most urgent issues and improve

the community’s sense of well-being.

Most of the experts (about 75%) recommended the adoption of the new strategies for
the capital city future vision that includes a proposed framework to mitigate major
problems in the current and future applications. Consequently, the next section will
describe a brief model regarding the capital’s future vision, particularly for future

planning and land use for the new urban development areas.

The summary and the outline of the semi-structured interviews with the important
questions that were discussed are shown in the following Table 7.2 Questions 1 and
2 are not summarised as their role is to establish the understanding of the experts,

not perform validation.
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Table 7.2 The summary of the key interview analysis (Bold-italic sentences are quotations)

The capital’s future vision is an
important issue to improve this
city

‘Sustainability framework
considers a comprehensive
vision of how to develop the
whole aspects’

issues that need to be solved
underline the sustainability
practices to avoid more pressure
on the existing applications, e.g.,
housing and construction sector

‘The local communities how it
impacts directly to improve
quality of life and human well-
being’

Interview Q3 (challenges & feasibility) Q4 (urgent strategies/steps) Q5 (future scope)

A This framework can be adopted A new challenge that has ‘To combat climate change and
as a roadmap for the local recently emerged, climate water shortage effectively, it is
government to solve the locality- | change and rainfall scarcity, this necessary to establish a set of
specific issues issue need to be solved for new environmental protection laws,
The minster claimed to be generation projects under the particularly in the water sector’
applied this framework in the concept of environmental
current and future challenges sustainability ‘highly recommended

establish environmental laws
‘Very highly recommended’ ‘Highly positive commented and apply them’
as there is a wide consensus
from the official government
and experts to combat water
shortage’
B Public services and utilities are
This framework can be applied the most important priorities that ‘The successful plan to
as a guideline by developing this | need improvement in the implement this framework
work with a qualified teamwork existing applications must consider the multiple
engage with the governmental stages within a limited
leaders ‘This issue needs to schedule, such as 2022-2030’
implement a novel plan to
adopt a new framework that

‘Highly recommended’ should be divided into
multiple stages to process the
urgent priorities’

Cc The head of general secretary of | Improve the existing city Pose politically problems and
prime minster ‘This framework applications (infrastructure and conflict to allow the qualified
is considered a key role to public services) the essential intra-organisational leaders
develop new urban zones’ challenge improve the current and future

challenges

‘Improve current

‘Highly recommended’ city applications unless the
politically problems impact
directly to pose the
implementation of the
development frameworks’

D There are a number of local The construction sector should

be accumulated towards the
sustainability aspects for future
projects, including
environmental, social, and
economic dimensions.
‘Intra-organisational
leadership and policy-makers
have to identify and
understand the concept of
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‘Positively recommended’

sustainability framework to
adopt its implementation’

This framework is the key role to
implement and solve mulitiple
problems in different directions,
but it might be difficult to adopt
this duration

‘Mainly recommended’

-Combat climate change and
undesirible enviroemntal
impacts

‘The main objectives of
community development;
citizen first, climate change
and how to mitigate the
undesirable impacts’

-Establish intensive social
programs

- Comprehensive transportation
plan need to be used

- Strict enforcement laws

Sustainability wheels need to be
implemented via this framework
as commented;

‘There are three fundamental
concepts need to be
addressed in any
sustainability framework
represented by; effective
governance, innovated
technology, and SD educated
community those factors
called sustainability wheels’

‘Highly positively commented’

Three mainly essential
challenges need to be solved
throughout this framework; lack
of effective governmental plans,
pose pressure on the existing
applications, and rise the local
community towards
sustainability issues

-Intensive SD programs for the
city developers and policy-
makers to adopt the key role of
this proposed framework.

-Dividing the city into 3-4 main
zones to improve the current
and future the capital’'s
applications

‘This framework is essential if
we wish to mitigate major
issues for the capital Baghdad
by dividing the city into three
to four main zones, while
establishing a green belt
around the capital’

‘Very highly recommended’

Improve the current situation of
14 municipalities

‘Enhancing the level of public
services, infrastructure, and
social awareness programs
through 14 municipalities
inside the capital’

A compressive plan underlines
this comprehensive framework
can be adopted via zoom in into
various neighbourhoods and
apply the main dimensions of
this framework.

This framework can be applied
directly if the politically conflict
pose

‘Politically-unstable
conditions in Iraq delay the
effective planning towards
sustainability to move from

-Essential need to move into
consumer homes in Iraq to
reduce carbon emissions
-Adopt green architectural
design homes with a smart
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‘Very positively
recommended’

consumer houses into
producer homes’

celling roof for generation
projects

‘On-site renewable energy is
an essential need to meet
future requirements by
adopting green architectural
design within a ceiling roof in
order to implement this
technology for the coming
years’

1&J Leaders of construction -Update Iraqi housing criteria -Adopt strict laws
projects & Iraqi engineers
syndicate, commented the ‘New criteria regarding the -Establish
similar opinion; housing sector and environmental laws protection
This framework must be construction project needed
adopted from Iragi government, to update according to the
i.e., the ministry of planning and current and future challenges’
UNDP programme to be
adopted
‘Very highly recommended’

K A comprehensive sustainability -Develop the current -Establish administrative city is
framework including multiple applications, represented by the an essential need
directions of planning strategies domestic sector
can be forwarded to prime
minster consultations to be ‘Develop the domestic sectors | ‘The establishment the
applied under effectiveness pilot concept of s_a_telllte cites or

studies, specifically improve mteg_;rat(::'d cm(-.:s around the
‘Very positively commented’ the neighbourhoods parts capital, in particular,
inside the capital’ administrative city in order to
mitigate traffic congestion in
the centre of Baghdad’

L Leader of UN-HABITIAT inIraq | -Highly qualified committee work | - Green belt around the capital
claimed to adopt urban with the prime minister and green fabric design inside
agendal/strategies with intensive the municipalities
analysis by participating multiple ‘Consultation committee of
organisations the prime minister with - Adopt strict laws and establish

various directions, such as environmental laws protection
‘Very highly recommended’ the UN-Habitat leaders in Iraq,
the Mayoralty of Baghdad, and
the Ministry of Planning to
optimise the comprehensive
plan’
M&N This framework should be -Update the construction -Use of effective governmental

applied within short and long
term to pose the random

projects criteria in Iraq according

planning engage with private
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projects with lack of effective
planning/strategies

‘Very positively noted’

to green code or friendly
environmental design

sector in Iraq for coming
projects.

The proposed framework can be
developed with sustainable
manufacturing strategy in Iraq to
mitigate multiple problems
involving employment due to the
economic crisis

‘Very positively
recommended”’

-Jobs opportunities

‘creating jobs opportunities
by activating the private
sector and setting up smart
industrial cities around the
capital’

- Development of industrial
poles and establish the essential
laws to achieve it.

‘Ensure a comprehensive
vision for the near and distant
future, effectively contribute
to mitigate the organization of
the mother city and create of
sustainable urban
development poles/satellite
cities’
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This table shows that most of the validation panel (12 out of 15 leaders) commented
on the framework as ‘very highly recommended’ and ‘highly recommended’ the

adoption the proposed sustainability framework.
7.2.2 Validation with the Baghdad Mayoralty

The comprehensive sustainability framework proposed by this thesis has three main
dimensions- the city’s future vision, semi-standardised domestic projects, and a set

of urban sustainability indicators.

The first dimension of the designed comprehensive framework considers the capital’s
future vision, which means that the planning and land use of this city should be
improved in new urban development areas around the capital, this is shown in Figure
7.4. This aspect of the city’s future vision is considered to be controversial because it
requires investment in new urban development zones around the capital. Therefore,
this aspect was commented on by some of the experts in the Delphi rounds, for

example:

A manager of the Mayoralty of Baghdad said : The city’s future vision is become
an essential need to combat the current and future challenges of the capital,

e.g. traffic problems, housing deficit, environmental pollution, and etc.

Although this dimension is very important, due to the political problems and conflict,
this may not be adopted by policy-makers. Therefore more efforts are needed to make
it a reality based and further discussion with Mayoralty of Baghdad will be required in
order to implement a specific plan to meet the current and future requirements. To
demonstrate this, new urban development zones were developed as an example

project which was then reviewed by the Mayoralty of Baghdad.

This project, named Ziggurat, deals with the planning the new urban development
zones around the capital. This project hopes to allow city developers to recognise
how to improve the city in the future by adopting the innovative concepts, including
the establishment of satellite cities around the mother city for different purposes (e.g.
residential, industrial, commercial, and administrative) to mitigate local issues, as
mentioned in Chapter 1. In addition, this work involves the creation of a green belt
around the capital to observe the optimum size of the city, decrease the
desertification, and combat climate change (as discussed in the previous chapters
and as shown in the figure below). Hence, policymakers can be informed about the
potential benefits of the adoption of the proposed framework, as discussed in the

previous sections.
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The results of applying the developed framework to the Ziggurat project have been
reviewed and discussed with the head of the Mayoralty of Baghdad to ensure that the
work in this thesis is valid for the case study area. The model, as shown in Figure 7.4,
was used to convey this message. The meeting included the Mayor of Baghdad, a
project manager in the Mayoralty, and the head of the Department of Urban
Development Studies. They recommended and emphasised the need to adopt this
strategy for the capital’s future vision, including planning and land use over both short
and long term; for example, they suggested to adopt this aspect between 2022-2030.
This is because, given that Baghdad’s population will double by 2030, there is still a
lack of effective planning. Therefore, this city must be developed based on a
comprehensive and sustainable roadmap to mitigate numerous local issues, as

discussed in Chapter 1.

Most of the policy-makers (70-75%), including the leaders of the Mayoralty of
Baghdad, emphasised that achieving this plan within the limited time given for
applying the major categories of this proposed framework requires the adoption of
this framework by a high-level leader in the government, such as the prime minister.
This plan should then be adopted as national project/roadmap to avoid political
conflict. A key challenge is how a controversial plan or roadmap can be adopted in
unstable-political countries such as Iraq. In particular, a national project needs
attention from the national decision-makers to apply and adopt it instead of sticking

with routine and local problems.

This project hopes to improve the quality of life and social satisfaction, such as
mitigating traffic congestion in the mother city, solving the housing deficit, reducing
transport and energy management, and implementing effective environmental
strategies. This project can be developed by breaking down the goals into practical
stages or levels. For example, the current comprehensive goals (such as satellite
cities and the green belts around the capital) will be broken down to include a

spatial analysis of the locations to apply the green belt based on practical
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The proposed
Green Belt

The proposed
satellite cities
around the
capital

The existing
14 city’s
municipalities

investment plans.

Figure 7.4 shows the city of Baghdad including the current municipalities. Additions proposed
to this based on this work include 3 boxes pointing at the proposed satellite cities around the
capital and the proposed green belt.

7.4 Summary

There is a growing demand in developing countries, particularly in hot dry climatic
regions such as lIraqg, to address the issue of urban sustainable development.
Therefore, intra-organisational leadership, decision-makers, urban developers,
architects, and engineers within Iragi government and construction sector were
invited to participate in the validation of the comprehensive sustainability framework
through a set of semi-structured interviews. This will validate the proposed framework

as a comprehensive guideline to develop the city of Baghdad.

This study presents empirical evidence that validates the local sustainable framework
through intra-organisational leadership, policy-makers, and academics within various
organisations. This chapter answered the fifth research question (RQ5: Is a

framework that is developed by considering future vision and city planning,
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future domestic features, and a set of urban sustainability indicators fit for
purpose in its target context?). The findings of the semi-structured interviews with
15 intra-organisational leadership approved the proposed framework, the applicability
of the categories based on their expertise and the future scope of how it can be
applied in reality to meet current and future challenges, including housing deficit,
transportation problems, lack of environmental strategies, increased energy
consumption. Most of the experts/leaders emphasised ‘strict laws and
establishment of environmental law protection in order to create the basic path

towards urban sustainable development .

All of the intra-organisational leaders, including the Mayoralty of Baghdad, reviewed
the aspects of the proposed framework and expressed their impression that it should
be applied in reality. In particular, the capital’s future vision represented by the
modelling done by the researcher, (called the Ziggurat project), has shown that the
proposed sustainability framework is appropriate for the case study area and can help
to solve multiple problems. The participants reflected on how their practical
experiences can develop the implementation of the new framework and make it
applicable for the current and future requirements i..e. the leaders of the Capital’s
Mayoralty stated ‘The city’s future vision is becom essential to combat the
current and future challenges of the capital, e.g. traffic problems, housing

deficit, environmental pollution, and etc.’
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Chapter 8 Conclusion and Recommendations

This chapter reviews the motivations for this research and it summarises the key
findings that answer the research questions which were posed in Chapters 1 and 3.
It provides a number of recommendations for urban sustainable development in the
context of the case study in Iraq. This chapter also summarises the main limitations

and outlines a few recommendations for further research.

8.1 Motivation of the research

Since the early-1990s, developed countries have faced a significant challenges to
make sustainable development issues a priority, particularly to create and develop
urban development and sustainability methods. These systems primarily focus on
declining environmental pollution, on the built environment, and they consider the

demands of energy and transport for population growth.

Developed countries have recently witnessed serious attempts to establish
sustainability strategies to develop their cities and to create a construction sector that
uses sustainability standards and building regulations. However, the existing global
sustainability frameworks can also be designed specifically for developing economies
using environmental issues, socio-cultural background, and local contexts, including
war-torn regions such as Iraq. In particular, Iraq has experienced considerable urban
development challenges that have been caused by its political instability, which has
led to serious environmental, social and economic problems. These problems have

had a significant effect on its public services and infrastructure.

Iraq has recently introduced an ambitious plan to develop new urban development
areas in a wide variety of sectors, involving the creation of post-war programs and
the rebuilding of current cities. Although many large urban projects are currently under
construction, these projects lack depth of effective planning to rebuild cities under

sustainability standards.

Unfortunately, most current development programmes have been established without
giving attention to sustainability practices. Therefore, there is an urgent need for
policymakers to adopt sustainable plans and innovative effective solutions to guide
decision makers. Consequently, the aim of the current study is to design a new
comprehensive sustainability framework and to investigate active factors that affect
urban sustainability in Iraqi cities, specifically the capital Baghdad. This study also
hopes to influence the development of a comprehensive urban sustainability

framework that can combat the challenges of local issues, such as housing deficit,
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population growth, growing demand for energy and transport, and lack of

environmental strategies.

8.2 Answering the research questions

The overarching hypothesis of this research is as follows:

That the application of a comprehensive sustainability framework incorporating a
future vision, future domestic requirements, and a set of urban sustainable
development factors can lead to improved future urban development when applied at

a city-scale.

The leading global urban sustainability frameworks cannot be applied to post-war
countries because of locality-specific issues, and their environmental and social-
economic priorities. Therefore, in their existing applications, they need to recognise
the weak design of regional variations, involving the constraints sectors, available
resources, local properties, environmental and weather conditions, and economic and
socio-cultural background. To achieve the main aim and objectives of the research of
an urban sustainability framework domain, a ‘mixed methodology approach’ was used
to identify the research questions. The main research questions have been answered

via the five theoretical and practical levels of this research.

The first stage of this study reviewed the state-of-art, which identified the various
urban studies and sustainability methods. It also investigated the current and future
urban development challenges in the local context of Iraq. This stage will answer the

first research question, which is:

RQ1: In what ways can a framework for a city level urban development, use

sustainability indicators to pave the way towards sustainable city development?

Chapter 2 reviewed the previous studies, including global practices and theoretical
knowledge. The findings revealed that the systems used in developed economies are
totally different from those used in the developing world. In addition, most of the
previous studies have focused on reducing environmental impacts. Most of
developing countries, including unstable countries such as Iraq, face many existing

and future challenges in applying sustainability frameworks.

This chapter answered RQ1 by identifying the main dimensions required of a
sustainability framework for a developing country. These include: a city’s future vision,
semi-standardised future domestic features, and a set of urban sustainability

indicators.
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This led to the investigation of the need to develop a comprehensive sustainability
framework for Iragi development projects, which led to the second research stage of

this study and the second research question:

RQ2: What are the public’s perceptions of sustainable urban development and

locality-specific issues in Iraq?

Some previous studies aimed to understand the local context and recognize different
factors and priorities for the public, including the process of developing policies and
effective solutions based on addressing local priorities. Consequently, a public survey
was conducted to engage with local people and evaluate their perceptions towards
local priorities and urban sustainable development factors, including their importance,
awareness, and, the standard of living. Exploring the public’'s viewpoints was a
significant step towards integrating their aspirations into the development of

guidelines and policies for decision making.

The findings of the survey provided critical data from the local context, such as the
standard of living and social awareness towards key factors of urban sustainable
development, which are considered to be an essential requirement to develop a
comprehensive local sustainability framework. The general public perceptions
indicate that most of the local people accept improvment by adopting the goals of
urban sustainable development in order to enhance their quality of life. This was

discussed in the findings of the public survey in chapter 4.

The third research question addressed the differing views of experts and the general

public:

RQ3: How do the views of the public differ from the generally accepted view of experts

in the context of sustainable urban development in Iraq?

To answer this question, an empirical study was conducted that used the Delphi
technique to obtain feedback from an expert panel by via consensus rounds with
controlled feedback. This study was conducted over three successive consultation
rounds. The first step was a brainstorming stage to identify key factors applicable in
the local Iraqi context. The second step was to narrow down the findings of the series
rounds. The third step was to rate the indicators on the agreed proposed urban

sustainability framework, including indicators and sub-indicators.

To answer RQ3, this study applied statistical analysis to the delphi findings and the
public perceptions surve to show the significant differences between the public’s

attitude and the experts’ viewpoints towards urban sustainable development. This
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showed that there were wide differences between public perceptions, and expert
views. The identification of these differences is critical in ensuring appropriate
measures can be taken to ease any tensions caused by the introduction of

sustainable development.

The next stage of the research sought to develop the LCSF through analysis of the
findings of the expert consultation, the public perceptions survey and the statistical

analysis. This led to the answering of the fourth research question:

RQ4: How do the views of local experts’ impact on the creation of a sustainable urban
development framework for cities, including their vision for their development and

desired future domestic features?

This RQ addressed and developed the new comprehensive framework using
questionnaires and formal interviews to develop and validate the LCSF. The findings
revealed that the indicator 'water conservation' was rated the most important factor in
terms of environment, while ‘promoting public transport’ and ‘diversity of transport
modes’ indicators were scored second and third in terms of transportation. This was
followed by ‘local economy’, ‘social and ‘management’. The uniqueness of the new
framework is that it focuses on identifying several different directions to design a
comprehensive framework based on the city’s future planning, semi-standardised
domestic projects, and general urban indicators and services, such as transportation
and infrastructure, socio-economic factors and environment. This framework is
considered a vital and an essential need for the existing and future circumstances in
the case study region, which is the war-torn city of Baghdad in the country of Iraq
(CSO 2013).

The final stage was the validation process. This was conducted via semi-structured
interviews, engaging with intra-organisational leaders to provide a multi-concept for
the decision-making process, which allows policy-makers to model and develop the
newly designed framework to make it applicable to the area being considered. The

validation stage answered the fifth research question:

RQ5: Does the developed framework considering the public survey, experts’
consultation, have the potential to improve future urban development and is it fit for

purpose in its target context?

To answer this RQ a validation process using a semi-structured interviews was
employed. This considered the need for and the validity of the framework for Iraq.
The findings confirmed the appropriateness of the proposed LCSF for the capital

Baghdad in the context of urban development. These key findings answer the
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research hypothesis, as described in the next section. This stage of the research and

the use of interviews with an expert panel was a crucial approach to make the

proposed framework applicable for the case study area.

8.3 The findings of the research

The findings are summarised as follows:

Differences in terms of urban development factors are common, due to

locality-specific issues and challenges.

The findings of the public survey, reflecting their daily experince regarding
their assessements of the existing city found that most of the local people
were unsatisfied with current public services and utilities. In addition, the
findings of the public survey revealed that the Iraqi standard of living (in terms

of dwelling size) has totally changed.

The development of the LCSF framework. The proposed LCSF scheme has
specifically been developed to match locality-specific issues and the needs of
urban development projects. The framework was developed using Delphi
rounds. This identified the 86 local different factors/indicators including, 11
factors related to the capital’s future vision, followed by 12 related to semi-
standardised domestic projects. In addition, the consultation elicited a set of

63 urban sustainable development factors,.

This study revealed key differences between the LCSF urban framework and
the urban frameworks from previous studies. In this study the key differences
were the inclusion of the city’s future vision, domestic features for coming

projects, and a set of urban sustainable development factors.

Intra-organisational leaders, specifically in urban design and development,
must have a solid background in urban sustainable development to update
whole local schemes including the concept of sustainability and they should
engage in a comprehensive intensive training program regarding urban

sustainable development.

The validation process of LCSF has been successfully conducted via semi-
structured interviews, engaging with various leaders and experts. The result
of this validation is the recommendation to adopt the new framework and its

innovative ideas by policy-makers.

Most of the local urban standards, specifically housing and construction

standards, that are approved by the Iraqgi Ministries such as the Ministry of
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Planning and the Ministry of Housing and Construction date to 1972.
Therefore, they should be updated to include new urban development areas
and new housing standards, such as; using semi-standardised plans for future
domestic projects, including renewable energy, reduction of CO, emissions,
waste recycling, and the provision of appropriate infrastructure and public

services.

8.4 Recommendations and further research

This study highlights future areas for further research, aiming to develop frameworks

for the urban development sector in Iraq, as follows:

In terms of the main problems of Iraqi cities, specifically the capital Baghdad,
further studies on sustainable transportation, energy, water, and
infrastructure are strongly recommended due to inefficient public services
and utilities infrastructure, and limited public transport modes, such as trains
and buses. This should aim to provide appropriate infrastructures and

transport systems that are more friendly to the environment.

Local schemes should be extended for recycling waste, increasing renewable
energy use and education to improve the local knowledge of sustainability in
the urban environment. There are also some global practices that could be
adopted for local challenges, including enhancing both the standard of living

and public services and infrastructure.

The adoption of the green belt could be achieved through ‘green urban fabric
design’ and environmentally friendly projects, which are cheaper than
conventional projects. Hence, it is important to investigate any development

project with ecological and economic aspects.

The local Iraqgi standards for urban development projects should be updated
and new codes for housing standards appropriate for the current and future

challenges should be implemented.

The most important issue for politically-unstable countries, such Iraq, is the
establishment of active and practical rules to judge development projects,
such as the creation of development poles around projects such as

residential, industrial, and administrative to mitigate future problems.

It is important to implement an enforcement system to ensure that these

recommendations will be applied for the case study region.
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e To achieve the key factors and findings of this study, a leadership committee
should be established, involving different intra-organisational leaders and
local and international experts. This should be in consultation with the prime
minster to document and forward the most important priorities and draw up
an investment roadmap underling the sustainable development strategies
which impact on developing current and future plans over a short and long
period of time (e.g. 2030-2050).

o Further studies will be required to further develop the proposed
comprehensive sustainability framework by breaking-down the multiple
dimensions and factors into individual indicators, considering how to apply
each one practically and achieve their specific objective in order to highlight

the development process with decision-makers and urban developers.

8.5 Summary

This chapter highlighted the motivation for this research, namely the locality-specific
issues such as environmental, social, economic, and political issues, as well as the
recommended viewpoints of Iragi urban development over the past few decades and
the consequent pressures towards the residential and industrial projects. The
adoption of LCSF, limitations, recommendations, and future studies have also been
presented. The exceptional conditions that face Iraq need to be specifically addressed
with appropriate monitoring to tackle the locality-specific issues facing the case study

area and to inform the developers regarding sustainability issues.

The issue of the role of policy-makers in a sustainable built environment is becoming
more important due to the growing need for sustainability in order to mitigate current
and future environmental problems. Urban construction needs intra-organizational
leadership at different levels so that it can adopt new strategies and recommendations
and rewards the adoption of sustainable practices. Social aspects should be
addressed at the centre of development strategies because culture, social, economic,
and management factors impact directly on the level of development. The integration
of the environmental, social, and economic dimensions of sustainability should be
adopted through the education system and public practices. The economy contributes
to developing sustainable policies through the establishment of development poles,
promotion of sustainable urban projects, and investment in urban sustainable

development and sustainable cities.

This study has highlighted the significant role of intra-organizational leadership in

achieving and adopting a sustainable framework. This research approach and the
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very important factors regarding the link between policy-makers and the creation of a
sustainable framework leadership in the built environment are currently being
considered. However, the establishment of sustainable frameworks is necessary to
fully understand the role of organisational leadership or policy-makers in delivering

comprehensive sustainable guidelines.
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Due to wars and economic sanctions imposed over a long period, Iraq is suffering from
hard challenges since 1980. As a result, there has been a direct impact on the economy,
education, infrastructure, health and the lifestyle in Iraq. Despite the growing interest in
rebuilding cities after 2003; urban projects will require additional attention in future
projects. In order to avoid pressure on the environmental and infrastructure problems,
major issues like traffic problems, energy consumptions and pollution should considered
carefully. National experts are expecting that Baghdad population will be doubled by
2030 and this will raise a serious demand in increasing energy and transport. Therefore,
a sustainable framework is essential in order to enhance the quality of life for the citizens
of this city.

Sustainable development in the residential sector is an upcoming challenge for future
projects in the Iraqi cities and adopting a sustainable framework for new urban
development's plays a vital role in maintaining the quality of lifestyle in terms of health,
economic, cultural and social satisfaction.

This questionnaire is a part of a doctoral research at Cardiff University, UK, which aims to
identify a semi-automatic framework for the new urban development projects which
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mitigate the national problem.

The findings of this research hope, to minimise the use of resources including energy
consumption, mitigate traffic congestion, and increase social activities.

As an academic researcher the feedback of public, which is a significant value for us to
recognise the keys of residential pattern and the services priorities on the Iragi context.
Therefore, we are promoting you to share us your opinions by filling out this survey.
Collected data will be utilized for academic research purposes only.

For any questions about this survey, please contact us:
Mrs. Marwah Mahdi Mohsin

Lecturer at college of Engineering

Doctoral resarcher

School of Engineering/Cardiff University/UK

Cardiff, CF23 93D

Email: MohsinMM@ Cardiff.ac.uk
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Consent to proceed glawYb jf ol e sl 4l
1. Please indicate your age & il & jead) Zall a3 eb- Jl & Required

¢ Over18years (ii. 18 (= )
~ Under 18 years (ii. 18 :ys Ji)
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Place of residence i)Yl ;S
2. Please specify your residence ? ¢ iyl QK..,\%»J el Jl%k Required

¢ Within the governrate of Baghdad alas dbile ye.d
¢ Outside the governrate of Baghdad sl dile s
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¢ ez J.{ a3 slae
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6/34



Demographic Information dvneswill cole glasll

3. In which of the area are you live in Baghdad governrate? MOK, Ld>3 eb- I
Colazsdbile 3 % Required

Please select exactly 1 answer(s).

 Karkh 7 S
" Russafa Lo |l

I Suburban /4l 28| e
™ Rural area éu , sbhe
I~ Bismayah New City 523 dadl blecs &0

4. Please indicate your gender .ixl ¢4 a3 el JI % Required

Please select exactly 1 answer(s).
I Male )5 3

&

I~ Female s

5. Please select your age group & aslJ) & eall dal) jlos] o » % Required

Please select exactly 1 answer(s).
18-24
25-30
S-S
36-40
41-45
46-50
51-55
56-60

[ I R R R

7134



I Over6l e S

6. Please indicate your occupation iyl % Required

Please select exactly 1 answer(s).
I~ Government employee gﬁjf., il 40

[~ Private sector employee o= &ﬂa.e
™ Re-tired aclize
[~ Other (please specify) yaodl = » (g &

6.a. Ifyou selected Other, please specify: Lan.} el I L;J;I

7. What is your qualification? _.alall clle>s gals % Required

Please select exactly 1 answer(s).
I~ Post- graduate degree (MSc, PhD, etc.) t.'l));(.s o eele

I~ Under-graduate degree (e.g. BSc) y)g'))llig
[~ Up to high school certificate ‘&;lx;l;j & $b o
™ No qualification ¢sMa e ¢y 9
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Family and Residential Unit Information s> 4l o & J.J\jl Dle glae

8. Please indicate your status? dclaiz¥ el Jyad el Jldk Required

Please select exactly 1 answer(s).

[~ Single o J~::|

[~ Married C o5

I Widowed or divorced  3lae ol Jo |

9. Please specify how many children do you have? &\, Ju.l;\ll:.xo SYRCA S
Required

Please select exactly 1 answer(s).

1

O.bzgy
1

11

1

Bl N
N~ o g~ W N

orabove(?yjfl)l

1

10. Which of the following pattern of the housing you live in? ¢ dless 3l oSl LAs)ALa
* Required

Please select exactly 1 answer(s).
[~ House u.i.u la

I~ Flatdss
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I Other (please specify) (Jsodl Lz ») 5 &

10.a. Ifyou selected other, please specify: Lan.} el I L;J;I

10.b. Do you prefer to live in? (s uadl Sz o

~ Low-rise residential building u‘i*“ s
~ High-rise residential building A..iw <l yles

11. Please specify how long have you lived in your current residential unit? (e ..ze (5
Sl s gl ekl %k Required

Please select exactly 1 answer(s).
™ 1-5years <l g

™ 5-10 years <l gow

[~ 10-15 years <.

[~ 15-19 years <.

[~ Above 20 <

12. s your residential unit ? §iuS) @991&:{»?\!&- l.. % Required

Please select exactly 1 answer(s).

[~ Owned by the family zj.f\Jl BRY «{)lu
[~ Tenant f-L.,M

[~ Other (please specify) (Lan; el I )ngﬁ
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13. Except your fam|ly members (parents and chlldren) how many other people share
Reqwred

Please select exactly 1 answer(s).

1

0 person

1

1-2 person

1

3-4 person

1

5-6 person

1

7-8 person

1

Above 8 person

14. Whatis the area of your housing unit? ( ) SJ.JYI hals ) auSidl 3o ) i lus g2l
g * Required ’

Please select exactly 1 answer(s).

51-100 (square meters) Sala

1

101-150 (square meters) e e

1

151- 200 (square meters) Sa e

1

201-300 (square meters) Sala

1

301-400 (square meters) Salan

1

401-500 (square meters)c.;' B

1

501-600 (square meters) Sala
Above 600 . Jf (square meters) Baban

1

15. Do you have garden in your residential unit? &Lﬁ.,.a MMJJ Ja % Required
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16. Do you have car park (Carage) in your house? QS 8 (Clﬁjlf.u ;.,I'J,. chol Jake
Required

- YeS(.al

~ No S

17. Please indicate how many spaces do you have in your home ( including guesting
room, living rooms, and kichten)? & ¢ lcas e A sA—5,4) Olel2dl sae 55053 ¢l I
'cla.ll sopsll e Oamall s e, (lall) Lndl % Required

Please select exactly 1 answer(s).
 1-2

~ 3-4

4-5

6-7

8-9

9-10

11-12

13-14

15 or above

B R i N

18. Please specify how many bathrooms in your home? il LJlycoldesdl) sae 90 o
S 8 (4wl % Required

Please select exactly 1 answer(s).
1

2
~ 3
4
5
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- Above6oﬂj~‘;{7
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Electricity Devices 43l J@QI 5 J;P,-V\Jl

19. What are the Electricity sources for your residential unit ? &) jalas e
§ [hessiaile o B 5l Ol 2o Sy | e (46 dnnsvineall A8 I sk Required

Please select between 2 and 3 answers.

™ National grid &b Jl :C2l

™ Public generator Akl 5. ga ;yo b 1S
[~ private generator L.ob= s\ g0 s c.lgﬂf

20. Please specify approximate rate of electricity cut-off hours from the national grid
(summer and winter) in your area? il aSaall o el S ahs lelld o & Jdne Jydod o
Qitlie b (Ielisg ls) % Required )

Please select exactly 1 answer(s).

0 (hours/day) ¢ sdl/acle

2-4 (hours/day) f"“/ aclo

5-7 (hours/day) ¢ gl/acles

8-10(hours/day) ¢ sl/acles

11-14 (hours/day) ¢ gl/asls

Over 15 (hours/day) (15 ;ye Jf T) ¢ gl/acles

R N e .

21. How many units of (Ambers) you are sharing from the public generator during
summer season? (s ps JazaS ciwall Jod N> @lezadl 50 50 ) (o lp I 225 I (el e ) 500k
Required ’

Please select exactly 1 answer(s).

0 zia 2
[~ Less than5(Ampere)(5yJ§l)

I~ 5 (Ampere) Jﬁ,;l
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I 6-9 (Ampere) .
10 (Ampere)ﬁi
I~ 11- 14 (Ampere) J:,:l
[~ Over 15 ( Ampere) ﬂi

21.a. How many units of (Ambers) you are sharing from the public generator during
winter season? s gs JazaS ekl Jood JMeo (Walel 500 50 ) (yo lp & 225 I (ol joua¥l) 50

Please select exactly 1 answer(s).

0 2 &

Less than 5 (Ampere) (5 e Jfl )

5 ( Ampere) J:,:l (r):”/‘\.CL»)

6-9 (Ampere ,.l (r):”/“"‘*“ )

10 (Ampere) ..l (rle/mu)

11- 14 (Ampere) ..l (r):JI/A:.L» )

Over 15 (Ampere) (i 15 ;ye S ) o sdlacl

R e e N

Cooling Part . ,db okl « 5=l

22. Please specify how many split units do you have in your home for the following
types? il gls¥) oo g AiSne (48 deasiinnall (asSadld lidl) a9 i) 832 s Ao Ay A o

No. of cooling units (cldl) 2o .l SJ'P;l B

Required
,\Sﬁy 12 34 56 7-8 910 Over10m S|
(1 Ton) (ob 1 daws)( - - O O O r r
;i;?)n Jasie) (0o 2 An r 'l . r r
(3or5Ton) g, s:S r - - O O r
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22.a. Please specify how many split units do you have in your home for the following
types?zI)NI S o ¢|9J4§l|).'99§ e AiSine (48 Lorsmivall (b)) 2 1) 8 ] 3y S ST
SaJl

No. of cooling units (i) 5 sﬂ;l sJe % Required

0 12 34 56 78 O Overio EY
S

r.»'a.j\J 10
ATon) pxo (Ohb 1 daw) (I I I I N n ™
2T p l v
R
(30r5Ton)L;)):;§ r r I r r - ™

22.b. Please specify how many split units do you have in your home for the following
types? o kel ) 5340 wgbﬂlﬁym iSene (48 doadrinall (caldl) 2y il) 8 g 3de Sy ST
¢ aul zI)sYI OIS #9971 |

No. of cooling units (cdwdl) 2 231 5 5l 300 3% Required

D .y 12 34 56 78 Over 10 5]

(2 Ton) (jeio) (0b 1 da) (I I I I r I ™
(2 TON) (lagic) (o 2 s

)

(3or5Ton) ¢, S = r . r F

22.c. Where do you use normally, AC conditioner units of the type (5 or 3 Tons) in your

home? L (1o iS) aass (San) (6),-5?@3 2 ) 8 ) pasing AiSs (48 (Ig/\ll Olelad) Q,.L;T P
§(dedszns M 3ol ik Required i

Please select between 1 and 4 answers.
~ None r»a.«f\!

™ Guestroom o y.2ll & &
[~ Living room dl.ll

[~ Kitchen 'CL.H

[~ Bedroom r);ll R
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23. Have you use a cooleras ? el ol 55 ;e rw Ja % Required

Please select exactly 1 answer(s).
™ Main source < Y| J§ Pty RS )deaa
I~ Alternative source Lais 5 ol 5 5 elS] Jooo 29 5 jheae

[~ Notuse rw Y

24. Except AC conditioner, how many coolers do you have in your house? sJs sale
el e b dedsidl ¢l ol ls ek Required

Please select exactly 1 answer(s).
r OquaY

ro1-2
T 34
56
r 78

~ Over8 . S

Heating Part Zaudb ol ¢ 524l

25. Have you utlise the same AC conditioner units for the heating and cooling
purposes? iZadl sl &Y (culnddl) u...ﬁ.ll 5 ] r.»w.s J» % Required

r Yesvg

~ No S

26. Except AC conditioner units, how many other electrical heating units do you used
in your home? ¢ S PLIE N (Lais ‘A;L;J@QI) il sae gale 3k Required
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Please select exactly 1 answer(s).
0 > 9 N

~1-2
- 34
[~ 5-6
r 70rabovej§lj

27. How many Water Heaters (W.H) of capacity do you have in your home? sus gale

¢ A.JU‘ &le| WW‘ d.:pju_e doaiwal) &350 4 aLJ‘ Oblsew

No. of Water Heater units @bﬂﬁl blbedl soe *

Required
0
2 1 2 3 4 5 6
ey
_ _ . ‘
(120160|_)(120)w(.,;4,,,§ - N
4160
80L | 80) l
( oress)( WV»J - - r r F F F

28. Do you use electric light during daylight hours? subﬁﬁll 3,6y f“\"‘“ Ja
¢l ookl Vet hS e sk Required

C YeSPa.S

- No S

~ Occasionally bl

18/ 34
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Transportation and Energy Information &sla)l 4 (JaJl <ol glas

29. Please specify how many cars do you have in your family? 5 ,lw ‘Sxm el I
3 ¥l %k Required

Please select exactly 1 answer(s).

1
2
~ 3
4

r 50rabove(5¢)ﬁj~‘§7j

30. Approximately, how long does it take to get to work ? J),,o)i.g_ﬁ VTN df“"’(’{
e JI %k Required

Please select exactly 1 answer(s).
A quarter hour or less (Jfl ol acl @'))

1

Over a quarter hour- Half hour( 4l Cies- dcle g o /..f)l

1

Over half hour-Three quarters of an hour (4l tl’j AW -del Caad ye J.§|

1

Over three quarters of an hour- an hour (4l -delll &lajl AW ye Jf)
Over an hour- an hour and half (i3 § dslu -delu 4o ).Sfl

Over an hour and half- two hours ((yeele -i25 4 4l Qﬁjzfl

Two hours or above (J’{lé Oeel)

1 1

31. what are you normally use as a transport means for the following places
accessible? Sall (SLY ) J g0 slbaninad) Jiad) Ao o oo

Transport means  all Lil. y % Required
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Public transport(e.g. = Motor

Nothing Car Bus, Taxi,andetc)( cycle . Walk
w“ 5 “ “ “ 4’;').3 = .
’ by 4 b e
Work Jeall . e . C C C
Primary school i ,J.]!
. C e ~ c c c
Sl
Secondary school
L C o e C C C
PO
University( if, you
have a college
o e C C C

student in your family)
dmalsdl

31.a. Use of tranport means for other activities? S ¢ J,'-;YI M il Jadl i b

Transport means Jall pSlo, % Required

Public
transport(e.g. Motor

None ~Car  Bus,Taxi, = cycle ?,nre Walk
ST RS~ and etc) ( de! 5 ; 2 F
o?b) W Jall e T »
hj&)su “
Daily shopping u”):” .yl - - - - - -

Civil services (e.g. medical

centers, police station, post office

, places of worship,and etc) r r I r r r
y ddal) ST e M) Al eoleasd]

bjﬁjoJLJJJA&ULJKE>u,JiJggrai;

Fun activities ( e.g. parks,
cinema, malls, restaurants, and

etc) , b pzal © Jie, dugd A1 AotV
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Social activities (e.g. visits to

friends, visits to relatives,

national festivals and etc dasY! ~ r -
<l b 5 ebusa™N ol b 5 Mo deles ]

s e 5 Al gl cosblor jgall, o JBY

Mobility for the accomplishment
of official transactions ;s il r - =
Ao I 5 Dhelnal

Energy Expenses )l by ;.20

32. How to describe how much your family spends on fuel and energy? luis a2’ uf

e Sy 3 8 g1, Jal Lo o ) e S ) & il

G alldl- o ok Required

: Very
None exr:/eenZive eRxeriztrll\;?\Z Acceptable Simple simple
N AR Lo j|=~é
. e _)\>.
Cooking fuel such
as:gas Jpddlagy r r - r n
BIEIIR
Heating oil fuel » 48 - - - - - -
aleall Gl
Fuel for cars » 48
r r r r r r
Private fuel
generator el sall 3959 [ r r - — -
Lol
Generating wages of
the region 5] e 9] r F r r F I

....] . I‘
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National electricity

bills el eI Sl T r r F ~ »
i

Public transport fees

(bus or taxi) Jall , el T F F F r r
S b

Special monthly

transport fees,(e.g.:

schools and

university transport I I~ r r r r
lines)eldl Jadl | ]

Ji L ot Dealy e

32.a. Please specify the percentage of your family's monthly on energy expenditure for
the above mentioned paragraphs according to the previous question il gy = »

Sl gl oVl o5 58 Sl sl sl ool e (<1 J1) (5 gl byl Jorgyo 3 5 puzall G sl
* Required

Please select exactly 1 answer(s).

0 by pee o oY

A quarter@il.;dzs

[ Ahalf ciai by &

I~ Athree-quarters tL;jl By

[~ Above athree-quarters tl;jl AW e J.{I
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Public Services dalall <slessdl

Public Services iS5 dakzl s Al leasd

33. Please indicate your evalution for the following infrastructure sevices in your your
district ?  ehialaa 6 a0l 1z Al b i (,..u s

* Required
Very
I\.IOt very Poor Acceptable Good good
available poor )

The national electricity - - - - - -
grid il ) 25Ky ol (S

Availability of drinking

T N [ T [ F
water s il obe 5 65 - = = : g :
Quality of drinking water - - - - - -
UJ..JJ éoJLz”,oLJl 83 9>
Irrigating water in your

. ) r r r r r r
area (glaJl jiw ole
Sewage services el
r r r r r r

ol Gl

34. How can describe the affordibility of the following public services in your area ?
ialaza gé il elaasdl s gie (v-‘-’ S

% Required
Not very Very
. poor Poor Acceptable Good good
available ", ) )
d e o 0 A J e Ao Ao
2RSS s o
Health care e )f e — — n - = -
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Children play area . 4>l

¢ B T
JubY = =
Local market Jowll 3 gl r r
Safety equipment (e.g.
cameras security system, and

r r

et ) &dl jall ol ¥l slins
Educational services (e.g.
primary schools, secondary
schools, nursery, and etc) I r
Yl a8 el et

Llaxd) g2 dugrldd],

Cultural center or youth center

. £ I I
bt S e i S
Post office & uﬁ,a r N
Libraries ul,:i‘}l r I
Parks and green spaces
X I ™
b gzl el pasdl bl
Water bodies (il coldacdl
) r r

A1 e liad] ol o]l olidIS)

34.a. Other please specify (s s eb- JI) ¢ =
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The goals of urban sustainable development (il Ol
daldzeal 4 2

a5l 5T (oL a0y Ji) Lo (3e) allall Iz 151 s () paal] gy dabtivual) (paal] iy 5
zaizall 4aby iz Lasg (S50

Sustainable Cities: They are cities that achieve lower power consumption, transportation
and less environmental impact (pollution) and to achieve the quality of life of the
community

35. What is your concern about the issue of its future cities in Irag? Lz ‘.i.l.:.w.w
3 Al (8 ) Gyl el Llw}(&,éy* Required

Please select exactly 1 answer(s).

™ Notatall concerned;lb‘.l]m(.:@xﬂé

[~ Slightly concerned erNI s

[~ Moderately concerned Jiuae J(..... e
[~ Very concerned | e

[~ Extremely concerned «xl e

35.a. Whatis your concern about the issue of its future cities in Iraq? 4 sslg gt Jl Sl
Aoz Y15 s L golas o 3l all (8 Azl i ) &)L:';..ll ol ook %k Required

Please select exactly 1 answer(s).
I Extremely disagree i 2kl

[~ Slightly disagree s u‘glﬁl

~ Neither agree nor disagree el Y Y
[~ Slightly agree YU 34 50

I~ Extremely agree T.,\;-_- (39l 90

36. Inyour opinion, indicate the importantce of the following perceptions for the future
25/ 34



cities ? iddiual il Jelsal) dedl (sae (=B 5

Minimise energy
consumption :ye sl
adlall Mg

Reduce pollution
&l s

Mitigate traffic
congestion —awss
‘é))JJ|H>3jY|
Improve social
activities (e.g
playgrounds,
shopping
center,schools
,health care , and
etc.) coladsdl pass
S ) aslesl
Al ST s gt

Unimportant

e

b e g p i
Increase cultural
activities (e.g.
libraries, youth

centers, and etc) sab ;

aaladl alassl
‘_9)5‘3“_.\&).@..”,

Of little
importance

@pﬁYILkB

26/ 34
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Moderately
important  Important
s
JAina

r r
r r
r r
r r
r r

Very
important

-



Increase educational

activities (primary

schools , secondary

schools ,and

etc.)deisYl sab ; r r r r r
o el o) L dadl
el g 5 iz
s ol gl

s ey o JULYI
Promote the use of
pubic transport (e.g.
train, metro, buses,
etc.) baslu § plose|
09 yall Ja, rl,JI Jall
el e Mol

Providing job

opportunities within

the geographical

area of housing s ¢

4 )| e Jadll 2 8

oSl g i

Maximise the use of

insulation rl»a_ﬂlg r - r r r

20 2 J 50

36.a. Other (please specify) Lzsjf.s el I L;Jﬁfl

37. To what extent do you agree or disagre the use of the objectives of sustainable
development for the following future cities? il dl.,ulrl,\s.:ulubjla} A PSP
iliiial) (pall W) Al izl
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% Required

: Neither .
Extremely Sllghtly agree or Slightly Extremely
. disagree . agree

disagree o 6] disagree i e agree

| o 2 el \)j’ DEYECE s |- 33l g0
Renewable energy sources
(e.g. solar sources, wind ,
and etc.) dlal ,alze r'»’é&wl r - r r r
Bl 1 el 18IS 5305l
b

Smart energy management

(e.g. smart meters for

housing units and site) F r r r I~
oo 3l 481 oY1 orsina]

o sy S Lol 3 38" sl

Use of alternative materials

by ol el 5l g rl.x.sa_wl

Waste recycling and

separation p o3 salely j r r r r I

Utlise gray water recycling
ool rl.»';;..ul 9 9 Bale]

Use walking and bike as a
mean transport for nearby
distance  _iull rl.,\w | - - r - r

Ji ‘J—-wgg 55 gl ol )AL
d dll il

Providing parks and green
spaces lb-luall g ol il 134 r r r r r
¢|fé5J|

Promote investment C"’“’
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Establishment of a training
center for increasing social
awareness . )8 Jf e slld]

Yl e 2 L,

37.a. Other ( please specify) LU{.S el I df’j

37.b. If sustainability goals, have been achieved as stated above, do you have the
willingness to pay additional fees to live in a sustainable city? LS Loz Yl loal codiss
Sl Ly e (6 ruall S| g 28 O.L-I,.falmﬁl A o, oMl 3,4 % Required

r Yesrg

~ No S

 Not sure KLAJ.&
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The questionnaire on specialization  yuezsall (ol t\ﬂa;;.e\ﬂ
b A Laall S 13) yeaanil) (e Jlgad] Gonsly Cu> , BBay I Jlgud) (le DY) o> M) Fage Ao
Spal

1- O N e il (2 b)) asd) c¥lally e

2- LU Resdl Vbl s3> pedhizess g or e () k] b )

38. Please indicate , are you an expertin one of these fields a>) Wrﬁm i Ja
§ i) iwesdl Yl Urban studies , Archituctural Engineering , Enviromental
Engineering , Sustainable Development , iwocdl, & jlaxall dwacdl |, (s paxd) bubasal) el 4o
By (ol el § o p e Linall daigl, dwdl ,42dl % Required

. Yesrg

~ No S
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Specialization ja.esdl Jlxe
39. Please specify your spealised ¢ P§a¢abm > 9% Required

Please select between 1 and 4 answers.
I~ Urban studies ¢ yasdl Llasdl

I~ Architectural Engineering & jlexal vyl
I~ Environmental Engineering i2Jl iwoyl
I~ Development il

I~ Civil Engineering 4wl dwayl

31/ 34



Perceptions of the experts yueiswll el | g2’
A(’)I:p{en access (writing questionnaire) (C;UI OF el ) ozl L_;') &)Ua:.ai

40. Inyour opionin as an expert, what is more favourite pattern for future residential
projects? Low- rise building or high-rise building? |, y0H Jasall (S Laaill VQIJ R
$aSud) ol ladll < Kl 3k Required

40.a. Can you explain the causes, please? ?.(SL.:;Q, REVO | I uﬁa Ja

41. How do you assess the impact of community awareness on achieving sustainable
cities in Iraq? $s) al) b doliismal) (aal) a8 C:""" SS9 b oS u.{ % Required

Please select exactly 1 answer(s).
I~ Notall influential Gls ;3 &

[~ Slightly influential S 3 5

[~ Moderately influential JA:MJ@JS'}
[~ Very influential I.,\> Phe

[ Extremely influential Ll 3 5
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42. 1§ 3 A adacdl | ioit] slsal jluil bl y ki 3ol 3l plares S (aiiS e 52
€ (2030 rk;u sd>all oY1 With your expectation as a specialist, can Iraq make clear
progress in meeting the goals of sustainable development (endorsed by the United

Nations up to 2030)? s Required

Please select exactly 1 answer(s).

[~ Yes, is making good progress IJ»L,M 3h>y (‘”
™ Yes, it makes little progress;lla:,.‘.;lp.us 3>y V,u
I~ 1 do not expect that ¢li3 dyl Y

43. Please , release your suggestions in the development of residential future projects
? S Gl (8 g gl @)Li.m Jiians p oloi Jloes e FKJL"-J.J.A ol rﬁus % Required

44. Please offer your suggestions to reduce the demand for energy (transportation and
electricity) for future urban projects (. ) &l le L) Julsi ‘,QL,-J,M P Jeddl o g
adizadl 4 asdl o) Lsal) (sb ¢Sl 5 Jil leas  Optional
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Thank you Pﬁ:f e T S &w&;\j; sl

Thank you for completing this survey Sl lﬂ,.’:tl?;g ri?lglq-ir)l:‘.,[(s A8 C,L.ﬁ.:..ﬁ[l =)
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Appendix B Experts consultation- The Delphi Rounds

151



Experts consultations- Questionnaire
samples ( Round 1) (1)

Page 1: Introduction 4.l

Urban sustainability framework for Iraq cities: a case study Baghdad/ Delphi
technique- Round 1

o) p3) Olein] Cre (¥l & gxd) - ol dis Al ) Wl :L;IJ,JI OAA’X’_J.‘:.’J' PP BN J.c)llol,
Dear Expert,

Due to wars and economic sanctions that have been imposed over a long period of time,
Iraq is suffering from challenging circumstances since 1980. As a result, there has been
a direct impact on the economy, education, infrastructure, health and the lifestyle in Iraq.
Despite the growing interest in rebuilding cities since 2003; urban development projects
will require additional attention in future projects. In order to avoid pressure on the
environmental and infrastructure problems, major issues like transportation, energy
consumption and pollution should considered carefully. National experts are expecting
that Baghdad's population will double by 2030 and this will raise a serious demand in
Increasing energy and transport requirements. Therefore, a sustainable urban
development framework is essential in order to enhance the quality of life for the citizens
of this city.

Sustainable development in the urban projects sector is an upcoming challenge for future
projects in Iragi cities and adopting a sustainable framework for new urban
development's plays a vital role in maintaining the quality of life for citizens in terms of
health, economic, cultural and social satisfaction.

This questionnaire is part of doctoral research at Cardiff University, UK, which aims to
identify a framework for the new urban development projects which mitigate the national
problem, however a list of urban sustainability indicators, local housing pattern in Iraq,
and planning of land use have been identified through:

(@) An extensive review of the literature on urban sustainability indicators.
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(b) Conducted a nationwide survey in Baghdad (a case study region) to investigate the
public perceptions of urban development challenges in Iraq.

The findings of this research hope to minimise the use of resources including energy
consumption, mitigate traffic congestion, and increase social satisfaction.

As an academic researcher,the feedback as an expert possesses significant value for us
to recognise how rate the importance points of this qustionnaire, in order to, build the
ideas for a framework. The study employs Delphi technique, a scientific consensus-
building approach, as a methodlogy for evaluting the urban sustainability

indicators. Therefore, we are promoting you to share us your opinions by filling out this
survey. Collected data will be utilized for academic research purposes only.

For any questions about this survey, please contact us:
Mrs. Marwah Mahdi Mohsin

Doctoral resarcher

School of Engineering/Cardiff University/UK

Cardiff, CF23 93D

Email: MohsinMM@ Cardiff.ac.uk

d.!a(_;_ea_\.l.c.ngmﬂ Lgal_‘a.\_ew La>J‘5L_19).>J‘;u_...u41980 lo de dls b d'J’“”

o oy skl Lo gl Gl 2, ol sl kﬂt..f,wuufww,uw) ey
ZL\}_' LS g &y ) Caed) I N u&) Oaadl el 32y 2003 dms Lol oja-\ﬂ & Y o) sl sl g
o ol M Lo gl g sl ot Jo kel y Aol Ll o u\Jluﬁ,jElIvJL
Oyl sy 90 J‘}k_))u‘j,dﬁwld\jé—uﬂ‘éalﬁjl‘d))jénk_)ld[".:) l’dl.s 9&:4..>J| sl
sl iehizy Oy Ryl o § Sl o ¢ o rbasYl 635 s uJi ol desbdl s S
AN Sleasdly Bl) S _Lnaoau) Lai> (s3ples 2030 e

sleze] WA 5l swlﬁjw [BSVERVE I P W s b el Tl Jes
Lol B2y (ile Blidl (b Lga 19 aalhos @olgil Gnadl 5l Bvardl i pidl daiil] gL ks Jae ]
IRES (RS PO NPT SO RV ([ S XSV

Joo bl 3y G sl ol iSCLaall /3 S8 e 331, 58 A g (o 6 o gn i1 L
bl 3 iyn gl Ay ikl il 5L JS Lol i il ﬁggﬁ)w ot
M;w|u|rmu@|x|j)|ﬁltw1 s ol ST e e Laally ol o gl g o J o

o 3 Jill e Al b5l I €l a5l s i a3 ol i 5
sl AJa....oYl 330 5 9 Aaball olossdl 55 g
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sy el ol iy e eyl V1 1 cllamDle 5 505 e Jasb o a8 T ol
ol g Jhal liiall Jadl ol g dslis bdond A ol i i

Olaried) il (B AkE G paodl g 2l ol il ] Al £50 0 g s D
L alall o 2 ;’\zr,\,u..,s Gy lpra 2y A UL o
by JlasVl oy el Lia J 5 e d e J gl
‘:’_lh»’ g.)x_‘:d 3)4,.5
Sl 1S ey,
SJ:aﬂlx§l~d|k);)glkubwjéd)}ﬁ(3XJL
Email: MohsinMM@ Cardiff.ac.uk

il SSalig el mall 1411 (5 ainall (5 e 7 ik L) g IS D5 (s VS8 g 1 ilanDhe
Ll JSCo e 1 e ] o ol il (g bbinof gla s o

Stages of the Questionnaire

1. Name V‘“\ﬂ % Required

1.a. Email address g Jl o ¢l % Required

1.b. Qualification alall Je>dl % Required
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1.c. Organazation i 3ll % Required

1.d. City/Town kil § ool % Required

2. Please provide the area of specialization ? § el Jw 29053 # Required

Please select between 1 and 4 answers.

Urban studies (¢ sl Ladascll
Architectural Engineering 4 jlexell iyl
Sustainable Development il el el
Environmental Engineering 2l dwocyl
Civil Engineering 4wl dwasyl

L R i e .

Project Management &)L:;JI 3 ,la]
Renewable Energy ssiswall dil|

1

2.a. Other specialization (please specify) laf.s 0 A wlawess
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Page 2: Planning of Land Use and Site Selection s L.la_a..“
é)*” Sy 2 Y Ylen] "

daligtinallg dd ) cobiaxd)) colillails duld duaal) aga> 7,5 L ) Gl g9 :Gl):ll SN/

Satallita towns

s Y ezl d ol el s

%d;o O
&yl J§ | 5o
3y ylo] %y e

3. Please indicate, as a specialist, how important is the establishment of satellites
cities sl il 31 W 331 all bl 1 ol el il (g0 e bl el %Required

Please select exactly 1 answer(s).

™ Unimportant dege <o

[ Of little importance iwa¥! iLls

[~ Moderately important Jouxe J@ doge
[~ Important e

[~ Very important l.»,(.@

4. Inyour opinion as a specialist, in which regions is it most important to develop new
residential urban developments projects (satellite cities) for the capital Baghdad? b/ »
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m,\,mﬁ,mﬁ)ulijl SN a3 Gl (o jaaS

/r|J~.>=...w\ IAB C}UAQ.NS"

* Required
| Oflile  Moderately Very
Unimportant . Important Important .
A importance . important
g T ? Aot ¢ >
% - JJ&u iue
Inside the
mayoralty border
. r r F r r
of Baghdad ;e
slazs Blel 5 9o
Suburban regions
o e r r r r r
Rural areas bl
- r r r r r
iy

4.a. Please list further suggestions, which are not mentioned above > i Ll Jfa SR
Sl onal) 2, Y1 s Vlasia s aga b iy oMol b 855 0 o) Ay 6 )

5. Inyour opinion as a specialist, in which regions is it most important to develop new
industrial urban developments projects (satellite cities) for the capital Baghdad ? d:lj

esbaall i e laal] Gaad) ity dond By ol s L2l s led el YT o bl bl 0
cﬂﬂ_$thLrb)¢49wc>LLLA*5 UJB“E,

% Required
| Oflie ~ Moderately Very
Unimportant . Important Important .
. ) Importance o important
g N nd ¢ e
™ - J . .VF
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Inside the
mayoralty border

T T N T F
of Baghdad _ye.6 . g . : =
sl wlal 5 g
Suburban regions

. I I I - -
L"j>|),J|j das|
Rural areas | 3blall
.. Gt r r r r r
Ay

5.a. Please list further suggestions, which are not mentioned above i~ i L ,55 s
sl el 2, o Vlewal b dagalo iy oMol b S35 5 ily 5

6. Inyour opinion as a specialist, in which regions is it most important to develop new
commercial urban developments projects (satellite cities) for the capital Baghdad ?cb|

s jodl S iy adl &y sl gl et ed SN o it GLL oy, asS

% Required
| Oflie ~ Moderately Very
Unimportant . Important Important .
A importance . . important
g AL e r e
™ % JJ&u .ry
Inside the
mayoralty border
. - r r r r
of Baghdad _ye.0
sl Blel 5 g
Suburban regions
A e e - r r r r
g>l ol g aasy
Rural areas _sbld
- r r F r r
gl
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6.a. Please listfurther suggestions, which are not mentioned above i zis Ll st s
bl STl o 9 oV lawid b Rage b iy oDl b 735 5 ALy 6

7. Inyour opinion as a specialist, in which regions is it most important to develop new
administrative urban developments projects (satellite cities) for the capital Baghdad? d{lj
Sl b ] e kg dondl By il o L2l lad T SN p il Gl oy ez
P g i @l 55 ] wenlabaias ] i )

* Required
| Oflile  Moderately Very
Unimportant . Important Important .
. importance . important
e TS ¢ e
% - JJ&u iue
Inside the
mayoralty border
. r r r r r
of Baghdad el
slazs Blel 5 ga
Suburban regions
. e r r r r r
Rural areas bl
- r F r r r
Aoty

7.a. Please list further suggestions, which are not mentioned above i~ i Ll st s
Ay lal Ay e ela3Y o VI OV laxi] b daga b pad g o Do la»;.': 350 Al s
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8. Please indicate, how important is the use of the green belt around Baghdad city to
combat climate change, desertification, and maintain the optimal size of the city (g

e ﬁé.&lmgl) , el il ,gﬁ-ul il e (it 2 3 alas dsae J g Y] f‘f‘” rl.»'..:.wl drenl
FREWIR LAY o>>dl 3k Required

Please select exactly 1 answer(s).

™ Unimportant dege <o

I Oflittle importance i.a¥l

™ Moderately important dea¥| Lo 46
I~ Important S

[~ Very important l.)q-(.y

8.a. Please list further suggestions, which are not mentioned above %> yis Ll ,55 s
eI gl o yasa b S35 5 I s s Gtional
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Page 3: Housing Patterns Q§~JI Ll

9. Please indicate how important to the following housing patterns are for new urban
projects Sull oM ikl dg ol o el g1 Sl Ll 2l 0 b )

% Required
Unimportant . Oflitle _Moderat?ly Important . very
A importance  important dege important
eeed VL e K 1 o g
Low- rise
. : r r r r r
building 55 i , 9
High-rise
building (4! - - - - -
8 fac) (3l skl 53 aze
"n.
Mix- pattern L.
r r r r r

Lg.)}sf-)u.u‘ Ja.lw

9.a. Please rate any further housing patterns, which are not mentioned above Jf.s g
LIMIBgﬂylzﬁ‘;ﬂldszpdwuﬂ'uﬂly\klufsaﬁ(Ju:IIQQ.JILL‘sIJ?uB-J:L

10. Inyour opinion, what is the preferred area for a housing unit (square meters), taking
into account that the average size of the Iraqgi family is approximately 67 uamf d;lj i
adl Al s Y o> Jawe o L] J.]ag J&-\Jl(tjgllﬂl;) 4..§._JI s ol Collland Azl il galﬂ
L, 6 %k Required

Please select exactly 1 answer(s).
[~ 50-100 (square meters) Salan

[~ 101-150 (square meters) Sala
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[~ 151- 200 (square meters) Salan
[~ 201-300 (square meters) Balan
I~ 301-400 (square meters) Saba
[~ 401 or above (square meters) Salas

10.a. Please rate further suggestions regardless a housing area, which are not
mentioned above el ls S35 5 o A1y 5Kl sl inln sy Lo (g 5l o jtia S5 o

10.b. As a specialist, how many bedrooms should be available in housing unit
area taking into account that the average size of the Iraqgi family is approximately 6? ¢kl »

Yl e Jodoe o s ¥1 oy S CWI ool o 35 iy gl 5y sae oS S
Ly i 6 adl &l %k Required

Please select exactly 1 answer(s).
r 1-2

~ 3-4

[ 5-6

~ 7-8

~ 9-10

[~ Above 10

11. Inrelation to the housing unit, please rate the importance of the following design
requirements for future projects  Leweed] colllazall dosal o g0 4..§,.J| sl sy led
Azl C)L.Mll sl

% Required
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Unimportant im(srjlrltgtlr?ce
S han Yl A5

Car park (private and
public) el jlw & 40 r r
Back garden 4 s>
" ) r r
i)
G .o

.ues.t room i & - -
Living room (4 ¢
ajl’é ) . .n." F F
Dining room rl,.L P r r
Balcony (o, s5db ) 4,5 r I
Design requirements
damanzd] ol
g@ljl.xllsuggest a
number of rooms/
spaces for the above
area: (8-9) spaces/
rooms including
kitchen, hall,
bathroom( 2), (3-4) r r

bedrooms, storage
room, 2 stories sJae
Al G pddll leladl
-8) (+Mel 5,58 Jall) 4l
gias (po b e/le] 4(9
), 233 rla-,lULa,'c)m
Ore fh B8 (4-3
Osoll (1) e

12/ 31

Moderately
important
JAine

-

Important

M

Very
important

-



High-rise building at
least 100-150
sg.metre (sadaze oY
J5L aS i) Gl ol
150-100 45 dolee
S

Design requirements
4..<.JI : suggest a
number of
spaces/rooms for the
above area (7-8)
spaces/rooms
including: kitchen,
hall, bathroom( 2),
(2-3) bedrooms,
storage room(1) aoe

| el 4 piall olel2dll
(8-7) (M) 5 ySaall)
gt (3o O Sl 3
,23J9rL>WHLo,C%u
e (e sfp 8 372
Resealiance
housing 3o 4l 4Lk r r
il 1
Multiple types of
housing areas 4
Clloves Q§LM &ljsl
Use daylight vs.
artificial lighting
dacldll se LY sl
delboall A&

Adopt effective
natural ventilation n r

el 3y gl s
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11.a. Please rate further design requirements, which are not mentioned above

s
quﬁxuﬂljowm}sMHJI,Wis»)quguwuywmvﬁiﬁﬁj.s
Rl il Byl L i
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Page 4: Urban Challenges of Sustainable Development
Aol Azl D yond] il Cobasd

Bearable Equitable

Environment | i Economic
A\, /

Dimensions of Urban Sustainability: is a widely used term, which is increasingly
influential in various aspects such as; social, environment, and economic, in order to
improve human well-being. This section will lunch a list of urban sustainability indicators,
which are achieving three main goals: social, environmental, economic dimensions to
mitigate the current and future challenges.

As an overview of the urban sustainability dimensions is provides in the Figure above.

J_LA daaxis u_u‘E} u_e 8 5 o b jgua a.a‘)u a>\9 &,,lgdum wle ﬁp._x_m.a ZJ.LL\QA}Q A:M'M'MY' Jlaol
M'MY‘ g_)‘J.w)a.) wb r..u.” L/\A J)L..u) aL>v.” Mls) M &‘ wﬂbLﬂAY‘) 4\.....” ,A.&LoYI

.....

W‘j
Rl il 2o ] Ol L S oo ol S

12. Please rate how important the following enviromental factors are for the
sustainable urban developmentin lraq ? 4wl gudsed UL ol gall dadl g0 rl 7 2
¢l v ol )l D 2l

% Required
| Oflile  Vioderately Very
Unimportant . important ~ Important .
.« . Importance o important
g ed AL ? Aot ¢ e
% = J’" s
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Reduce pollution (air,
water, noise etc)  J.as r n - - -

s bl
Waste separation

and recycling J.z ~ - » - -
eobladl 93

Vegetation cover
L;@”¢&ﬂ|

Use sustainable
construction
materials (production,
use, and recyclable)
elJl sl 40 rl.»'..:_wl

L el e ) dal Azl
salel rl.,\saz.»Yl ,CBYI
A

Site micro-climate
(e.g. solar orientation,
air movement,
building
configuration,shading
device, and etc) Cul I I I F r
(b 5 SO aadll
Jal Jes o) 85l
A Pt
S sl (255 eyl
ds Jlley cJaled)

12.a. Please rate further factors of enviromental challenges, which are not mentioned
ADOVE Galokteudl &y ol il o Haga o s iy sVl o S35 3 Al b il S5 o

12.b. Please rate how important the following ecology factors are for the sustainable
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urban developmentin lraq ? & o) dweit)) Gl alW) A2l Jal ol wl 3 V..;u s
Bl Al b ddlaall

* Required
| Oflile  Vioderately Very
Unimportant . important ~ Important .
A importance o . important
g ed AL ? Ao (¥ o
e Joine s
Green areas and
parks ¢l ol col-lull r r r r r
Shaded streets and
protected open
spaces izl ¢ |l 42l - r r r —
daexall
Water bodies <l l
rbodies wl -] r r r r r
<l il g A2l
Balance ratio
between green
spaces and built-up
. r r r r r
areas [y ¢yl ¢l i
el yasdl ol
Al 3bobal

12.b.i. Please rate further ecology indicators, which are not mentioned above J§5 S
RAIMIQFQIWIquﬂ'uﬂljuyljﬁyluéhfiaﬁ(Ju:lI)L;Js.l ol e

12.c. Please rate how important the following water indicators are for the sustainable
urban developmentin lraq ? & ,esdl il gdsed AUl lall ol 2 50 deaal g o (P
Bl Al b el
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Water conversation
ol e aailonsl

Onsite wastewater
recycling:treatment
of waste ans sewage
water s 3 sale]

@Al gé oL,Jl\jl.,u..ul P
gL,JI 2l £

Provide onsite water
quality s &l e ,8 48
@Jl 95

Diversity of water
resources onsite:
underground and
rainwater rlwl g

sl okl jolae

Unimportant
B\A.@-ﬁ &:».-w-:l

% Required

Oflile  oderately Very
, Important ~ Important .
Importance by e Important
Gan Y] AL o (¢ o e
r r r r
r r r r
r r r r
r r r r

12.c.i. Please rate further water indicators, which are not mentioned above st SR
Arzall o] Sl it R b sy okl 550 s S50 5 o Al 5 ] ol ke

12.d. Please rate how important the following energy sub- indicators are for the
sustainable urban developmentinlraq ? &l il Lo dl ool 5 Sall dadl g0 rell 2 2

A oy sl il 3o

* Required
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Minimise energy
consumption: from
HVAC
systems(heating,
ventilation, and air
conditioning) and
(lighting, hot water
system) JMgl a3
30l ) ¢ ye sl
SV, sl %
oLl bl rﬂa

Use of insulation
Jil sl rlwl

Use alternative
renewable energy
(e.g PV solar and
wind) onsite or near-
site. dilall olose]
dnad] sl 2 5a0mdll

Smart energy
management

(monitor, control,
sensors, and

optimize

performance
buildings) 4l 5 /s

o Sodly il 38
S g i 5 el
els¥I i

.

Unimportant
2‘.6-6-4 C;A«-rﬁj

Moderately

: Oflitle important  Important . very
importance £y dage important
danY| A5 JJ#u ¢ Lx*?“

r r r r

r r r r

r r r r

r r r r

12.d.i. Please rate further energy indicators, which are not mentioned above =
il el sl B i Hago b il Al g oMl o S35 5 o Al g 8l 250 J o g5 ol e S5
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12.d.i.a. Please specify how important you think the following uses of solar energy

......

* Required

Moderately

Oflittle important  Important very

Importance o important
PRSI ? et ¢ |

Unimportant
Bwé-‘ w

Use the PV on top of
the building rl.»'wul - - - - -
Aol Gl e gl

Yl ija...« le

Use slanted ceilings

with solar

technology vs.

traditional & 4il r r r r r
dalloll Aoy 53 g sall Lol
idl oy daeddl
(Sl

Use solar wall
technique slusea]

B b f el LD
Ao el o )l

PV on external
windows CIJ.JI JJ:

d.:L..J e Al

12.d.i.a.i. Please rate further factors of using solar energy, which are not mentioned

ADOVE il (3ot Aage b ez Ay el b S35 3 ) Al enatll Bl J g (g 4 b e S5
dul izl & 22dl Optional -~ )
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Transportation, Infrastructure, and Public services

12.d.ii. Please rate how important the following transportation, public services, and
Infrastrucre indicators sub- indicators are for the sustainable urban developmentin Iraq
? &y pasdl Ll s Aseadl ol g Adlall coleasdl, Sl AU col 5 Sall daeal (g (...m s
Sl Al b dalall

* Required

Moderately

Oflittle important  Important very

Importance important
PRSI ? et ¢ |

Unimportant
Bwé-‘ w

Mitigate traffic
congestion caess I I I r r

gJ)J,‘Jl rla-a)\ll

Promote of public

transport rl.»'e.uL P r r r r r
rla” Jall

Walking as a mean

of mobility

particularly nearby

distance (e.g from

the houses to the

diverse r r r r r
activities)alw ; sl

JEJI}J;...“ slet sl

syl Shdokal (e
de gl

Use of private car

Lol s Ll rlwl
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Provide bicycle

streets networks s ¢
ol g 5 uKi
Safe streets network
onsite (e.g. walking
bridge, tunnels):&f,.iz
@JI gé'é.ul &)I)_;':
Diversity transport
modes (inside and
outside) projects (
e.g. train, buses,
metro) Jall Ll g 55
, alsadl (2,69 J51)
95l

Infrastructure
services availability (
drinking, sewage) , ¢
gé deeddl il oless

O el i L) @JI
=)

Public car parking
availability sl ge 5 o
dalall <ol Ll

Provide activities
areas for the elderly
and disabled s

ol ST slazs Y Y s

Ol

Designated activities
areas for children's
play areas col>low
JULYI
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Provide recreational
facilities(e.g. public
parks, malls,etc) s
St A 5
S, bl s
i 5 3y o

Promote cultural
activities iVl 5 3
S r r r r I
S e el - i
Al b

Increase health care
centres Jf | yall 33l 5 r = - - -
il

12.d.ii.a. Please rate further factors, which are not mentioned above <ol i J{.S ST
Lpaiil) Gaii) dage b pini (illy dolad) cilosiillg daimil) (i), Jaad) <l pge 3 el b S 3 3 (J S
el sl &y 2l ’

Social, Cultural, Safety and security, Innovation, and Economy

12.d.iii. Please rate how important the following cultural indicators are for the
sustainable urban developmentin Iraq ? > bl L8l Jal gall doanl goa r..u R
Sl b ol dceall B 2l Al

% Required
| Oflile  oderately Very
Unimportant . Important  Important .
re ] Importance - Important
W ) o Y' . l.. . A“@" W '»
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Preservation of
traditional building
Yl e iboile]l

i

Promote traditional
design for the new
buildings :,aLa:ll BB
s dadl AW 41
Provide the
hierarchy in public
and residential r r r r r
places b ,dl o4
1Sy T S LY
Promote use of
natural lighting and
for diversity

buildings rbo'e.'_wl R
Ao i dall 5 5

.....

i gl

12.d.iii.a. Please rate further factors, which are not mentioned above ul;-J:bes S
Arall o] Sl ioed Raga b ez gDl S35 5 o iy il 25401 J s )

12.d.iii.b. Please rate how important the following social indicators are for the
sustainable urban developmentin Iraq ?  Gui>) i) Leles Y Jol ol Gcal g0 (...a.s ST
Bl Al Aaloaadl Dy axdl dadl

* Required
| Oflile  Vioderately Very
Unimportant . important ~ Important .
. . Importance o important
R d LS i s
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Promote intensive

social programs (e.g.

minimise energy

consumption, water

conversation, etc) r - - - -
we sl 3

dallall Mgl ka5

obuall o dlatlall

Provide social

awareness programs

through educational

system (curriculum) r r r r r
e llpdl p b5

gl s dclaz Y|

L"‘l"‘”

Stakeholders'

participation in

descion-making

B ool 8 L r r r r r
t e ol Ll 3lsl

il

A 8 Y e

12.d.iii.b.i. Please rate further factors, which are not mentioned above ¢>L>J:L)§5 R
el &y jamdl Ll gdoed dage b ol ALy oDl lcsz{.S AJ..{‘-JUIJ‘JUC-RZ?Y|JJSJ| J= g

12.d.iii.c. Please rate how important the following innovation indicators are for the
sustainable urban developmentin lraq ? il G &u,\,yu Jdl iaal g e 27 2
Bl el % 2l

% Required
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Moderately

Unimportant . Oflitle important ~ Important . very
lage importance o in lage important
vl o e
Smart shading
devices JJadl 5 5] r r r r r
1Sl
Use travel time
management system
" C s r r r r r
Sl Jas
Use smart traffic
system ikl o dse] - - - - -
ol i, 1S Ay ol
Provide smart
guidelines in the
r r r r r

buildings b~y 84
Shell B4 3 Ll )

12.d.ii.c.i. Please rate further factors, which are not mentioned above QL-J;L){.S SR
Ml By ol Al o] g b s A oMl b S35 5 Ay 6 IV 550 J g 5 )

12.d.iii.d. Please rate how important the following safety and security indicators are
for the sustainable urban developmentin Iraq ? ole¥l el Yol oo doaal oo rel 2 2
Gl ) (48 delaiiald] &y pad) duaiil] Gaasi) AL

% Required
| Oflile ~ Moderately Very
Unimportant . Important Important .
, . importance o important
Mg d N AL ? et r¢ e
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Ensure safety
construction ;.o r r r - -
Provide smart
existing doors - r - - -

iS5 e gl sb o e
Fire alarm system
=l Il rllés
Provide camera
security onsite ,.é ¢

Jsbo o Sl
&

12.d.ii.d.i. Please rate further factors, which are not mentioned above Jal & Jf.s R

iy ol Bl il g o S Al g oDl b 855 5 o Ay Y1y ool ol 530 J g ol sty
Ral ozl " "

12.d.iii.e. Please rate how important the following local economic factors are for the
sustainable urban developmentin lraq ?  &ait)] G B aledY| Jul gall Lol g0 v...xu s
3l Al gé ol a2l

* Required
: M I
: Of little : oderately Very
Unimportant . Important  Important .
. importance . important
Areed L NI ? dage ¢ e
w2 Y% Joine " ¥
Promote investment
(local and
I r I r r

international) 3 ;&
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Develop the tourism
sector &ﬂa gl r ~ F r r
il

Employment <l 4l
Jadll 2 b 3l
Foreign experience
FIRPS el sl

Promote use of local
materials B (I I I r r
dloeall ol gall rl.)o'.:.;»l

12.d.ii.e.i. Please rate further factors, which are not mentioned above il & Jf.'s s
PRSI - CR0- T | wldg,dwuﬁ;um,,w h){.i ;J,g(JuﬂIJL;;La:s\JI S5l J g ol e

13. Please rate how important the following management factors are for the
sustainable urban developmentin Iraq ?  dweit)) Gl Ll & Jo¥) ol o doanl goa P..a.a ST
Bl el % 2l

% Required
| Oflile  Vioderately Very
Unimportant . Important  Important .
T Importance o important
Mo md NI AL i s
e Joins " ¥
Reduce Life Cycle
Assessment (LCA) - - - - -
CoSt sl 5, g0 1S s
i
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Ensure along- term

maintenance and

management for all

activities to r I I r r
maximize efficiency

5 ) 5 )Yy Bloall s
g 3l sliS o) 3l b
Use an electronic
governance system

to ensure participate
local people in all
activities s s

e 5 SV 1S gl
ot (o bl 5ol

Jbasl, & YT e Malad!
ol Al sl eslensdl
b £ 9K, g 3l
Establish postal

code system to
connect all activities r r r r r
&;wall 30 L el

Create various

opportunities for

local people to

participate in social,

cultural, and

economic activities ,

1S o de gme o b r r r r r
ic gla <Ollas ué O |

sclaiz), a0l

Jle¥l: Mee | daladl

S i s il

e I a5 5 2

él C.>..J|

13.a. Please rate further management factors, which are not mentioned above )55 R
Al oiteall By ol Gpartl i) g b a5 oMol b S35 0 J Ay 5 oY1 250 J g b iny i
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14. Inyour opinion as a specialist, what are the other factors that are not mentioned

in the questionnaire that require consideration in order to provide for the success of urban
projects and their applicability in Iraq for the coming years? ¢ =Y/ Jl 5l b umf bl
I\QK..L)GI,:]I oyl ol Q%néa” &)L&JI CL?JYRA@!AJ,"&S' g:IIJQL_._..uYI ulﬁ@agéhfs JJ.)'PJ%’I”
2030 Gl G 655 o el ol ol 31l b ke
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Page 5: Acknowledgments »J 4 Jiw

Thank you for complete the questionnaire. Many thanks for your participation and
interest (Salais)y 1SisS Laad 5ot haw ¥ g5l
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Experts consultations- Questionnaire
samples - Round/2 (2)

Page 1: Introduction 4.l
Urban sustainability framework for Iraqi cities: A case study in Baghdad/ Round
)

el p3d) Olin) (e dnlid) g -.:L,\;.gu.;bl).,\ll b~ :L;IJ,JI OA.IRQJ..?.,JI PR BTN ‘}.c)llal,
Dear Expert,

I would like to express my thanks for your efforts and time in completing the first round
survey. | especially want to thank you for your significant feedback.

The urban sustainability indicators that have been rated by experts in the previous round
of this survey and will feed into the proposed urban sustainability framework. In

addition, new indicators have been suggested by experts in the previous round, relating
to planning and future vision of new development projects, housing patterns, thus a
forming new set of urban sustainability indicators designed to improve well-being for the
current city applications along with meeting future requirements.

I would like to invite you to participate in the second round of this survey, which requests
you re-evaluate the urban indicators that achieved consensus during the first round, as
well as evaluating the new indicators that have been proposed.

Collected data will be utilized for academic research purposes only.
For any questions about this survey, please contact:

Mrs. Marwah Mahdi Mohsin

Doctoral resarcher

School of Engineering/Cardiff University/UK

Cardiff, CF23 93D
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Email: MohsinMM@ Cardiff.ac.uk
,p:mll 5 el
g 1SSl e oS S sl 2y s gy oYW ol s 3 ;;M&;J{‘:&gﬂ‘j 5

%.u L&Jb&ao«b»ulﬂywuldﬂl T ﬂl.wgt;muw)bfumﬁ,m
&y el Al ¥1 ol 55 ye 5 g don S samme K NRER PSR EERN RPN RS

VI PEFNERN WU UGN W E Ay M faaradll

A ol ol 55l o 30le] ey (1 el 130y 331 W gl 338l S gey b 231
@JJJP:uJoALkJ|gJJu)JHVJ:Op}kzgk;jY|JfJMJEb—dJY|uﬂ)>gﬁu>

O] dlic] (S 3ditnal 4 plodl g L2l 51l A1 Al gl £50 5 i s>
L jalal ol ol E s O g e o A b
s JLasN or sl 1 A gl o J el
e (SAga 89,4
il 1S b et )
sorll 38aall 3 8 ndr 3ol 585 Al

Email: MohsinMM@ Cardiff.ac.uk

Stages of the Questionnaire

1. Name (.,.AH % Required

1.a. Email address ¢ JI o ¢l % Required
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1.b. Organization iuw 3l % Required
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Page 2: Planning of Land Use and Site Selection (Future
Vision) (i &9 ) )ad goll bl P bVl 5 L lasdd

daligtinallg dd ) cobiaxd)) colillails duld duaal) aga> 7,5 Lisas ) Gl g9 :Gl):“ SN/

Creenbelt entef: Satallita towns

s Y Szl d Al el ias

.d'\_..cll.o O
&yl J§ |
2l &y

Note: This survey utilises the "Mean Rank" as a statistical method to analyse the
results of the previous round. The Mean Rank numbers will appear in the questionnaire
questions in the brackets on a scale of (1-5), e.g. (4.5/5).

The purpose of presenting the 'Mean Rank' in the survey questions is to inform you of
the votes of your colleagues in the previous round. This gives you the opportunity to
understand their views and opinions regarding the indicators to be confirmed or
condemned by your vote in the second round.

pl)) gl 5.da Ll &god] s Jaloet) dyilax] iy oS " plaodl L g2l zal) Jan pasciy e
4515 Jisdl Jure (e icule o (5-1) Luliio (e ol 831 O Ol ali] (b (alosd) Lwgiall

et Low L) gl (8 (S0 gty (S o) grmsall il (8" et} gl (151 JLetl 0 2 5
Iy N P N R NN~ S S U - PP~ PEN S S e E IS P
Lol 2 4ol

2. Feedback and re-evaluation: There is a significant consensus among experts from
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the first round of the survey on the importance of urban sustainability indicators, related to
the planning of future projects in the Iraqi capital, Baghdad. Therefore, please assess the
level of importance of the establishment of satellites cities near the capital, in order to
relieve pressure on the city center. Mean Rank in this question is (4.31) ¢l .=l <sbb]

Ol pigal) dyanl (de mnad) (o (Jg¥l D PRI JFES | FUTEPIN T gloxlg 38l o> 2 (..._..Z:ll Salc!)
n s 3l e el el o lel o 130010080 Reolol Bt g ell Lol e B i
58 Jl3di Tag) calond] Legial] (4.31/5) Ryl S e e Larall Cinsd deolbe Required

Please select exactly 1 answer(s).

™ Unimportant degs <

[~ Oflittle importance d.sY| ils

[~ Moderately important JJuxe Jﬁ_.. dage
I~ Important (é

[~ Very important '“"W‘

2.a. Other comments ¢ = colomMa

3. Inyour opinion, as a specialist, which of the following projects are the most important
for the capital of Baghdad over the coming years (a new indicator )? C;/u;z,’«.(db/j»
O (od 330) (Aaslsl] ol gzl 5/t bl b of oY1 sty ki) Tl S Yo Il ool il

* Required
| Oflile  Vioderately Very
Unimportant . important ~ Important .
; . Importance - important
R d L i s
- % J’" T e
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Residential urban
developments
projects (satellite

Cities) /ieSu 2 i L [ [ - T
| a5 e %

P

e |

Industrial projects - - - . -
deluall oyl e Sl

Commercial projects - - - - g
Xy betl STl

Administrative

city/centre /& jls] &y r r - - -
Jel g,G)'JL J§ B

Green belt 2= fli" r = - - -

3.a. Other comments ¢ = colo=Dhe

4. Feedback and reassessment: There was consensus among the experts in the first
round of the survey on the importance of urban indicators for the selection of future
project sites, so please re-evaluate the selection of the following sites sskl 5 £l ;51 sbl]
] ol pagell dusal (e zuad) o (¥l W) (46 6l ) (i sale glaxly 39l S as) taaidl

Y dae sle oldl y Al ol 2l Al P..u salel o p 1), alos deolall Al @)L;L.JI t‘flf Sl
UJJ\JI d gl WY o gl

% Required
| Oflile  Moderately Very
Unimportant . Important  Important .
, . importance - important
Mg d NI AL i e
- % J’" .VP
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Residential satellite
cities: Suburban
regions obtained
(4.01/5) 1S g5 e
sl iyl s
Residential satellite
cities within the
mayoralty border
(3.32/5) i 25 o
sl s Glel 5 gt Ol
Residential satellite
cities within rural
regions (3.16/5) i
bl s 158 ol 5
&y I

Industrial projects
within suburban
regions (4.06/5)

dsbo e o lla
sl MQ\% el
Industrial projects
within the mayoralty
border (2.47/5) & i
3 gdo (ot dglo yhe
3l Al

Industrial projects
within rural regions
(3.25/5) cyha o C)L.«.a
ol o ks
&y I

Commercial projects
within the mayoralty
border (4.06/5) S ,a
Blal 3 gl yods By o
3l

7739



Commercial projects
within suburban
regions (3.81/5)

i) s o 5

sl
Commercial projects
within rural regions
(2.65/5 )iy o5 S | s
i Gkl puns
Administrative
city/centre
(4.04/5)within the
mayoralty border

3 gde (yandd i3l Ay e
3l s @l
Administrative
city/centre
(3.56/5)within
suburban regions
a8V pandly jlal Ly
s> ol
Administrative
city/centre
(2.27/5)within rural
regions 4 ylal &y
i I Gl (o
Green belt around
Baghdad (4.91/5)
Lde J e oYl rl;,,dl
3l s

4.a. Other comments ¢ & colomMa
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5. Further urban indicators: The experts recommended these new indicators in the first
round of the questionnaire. Please rate the importance of the following factors for the
planning and land use in the capital Baghdad L i3l aJlill &yl Jelsad) AdaY ol L5 5l

&y pasdl kadl 5 ot J YU edl el

* Required

Moderately

Oflittle important  Important very

importance . important
feanYl 415  dage ¢ |
- = Ja e

Unimportant
Z‘Aéﬁ b‘”ﬁj

Developmentin the
suburbs of cities:
Within the municipal
and administrative
boundaries for
multiple purposes
e.g. huge
commercial stores
od Ll OIbI 5l
2 oY g Doldl 5 sadl
Ol Jae saomze ol Y
b,y &

To pass on
comprehensive
environmental
protection laws, and
apply them for a
specified period of
time (yal odll 23

dl Llesd alaldl

53dowe Bt 6 gt L
(Ll gl Al 5l e o
16 el gl ol

b s ol
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Provision for
attractive tourist
activities within
green belt il
2l et Bl Gl
s

Buffer zones: A safe
space area in front of
construction sites,
buildings,
infrastructure
services, and efc.
do-lone 1 3l JLL;JI

odl eolens )USLJI

ells Loy sl

5.a. Other comments ¢ = colle=Dhe

10/ 39



Page 3: Housing Patterns Q§~JI Ll

6. Please indicate how important the following housing patterns are Llal ilail L el I

1S 8yl gl 3 oSl

% Required
| Oflie ~ Moderately Very
Unimportant . Important Important .
. importance o - important
g ed NI ? dege (¢ e
e Joi s
Mixed- pattern
4.26/5 :Laliswe Lo r r = = -
Single- family
house 4l 53 4w ;43
[ [ T T F

b Gl e 2205) Rudisine = L L = n
3.21/5 (O).J
High-rise building
3.68/5 (552420 Yl F F = - r

&S 8 fac) (ol Sl

6.a. Other comments ¢ s/ ol

7. Inrelation to a single housing unit, please rate the importance of the following
design elements for future projects iwsemed! collazdl Laal ooy 4..§.J| s gl jasu b
L,J)\Jl 4 g2l g; el 2l tl«a—‘) ¥l 8 g:JIJ FAWLIN OKﬂY‘ @)LR;NI

* Required
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Car park (private and
public) el jlow 28 40
4.38/5 f[° o ol
Back garden (3.94/5)
A o Uy dm

Guest room (3.49/5)
O 9o 46 &

Living room (4.34/5)
(o ) ibgmais 4
Dining room (3.35/5)
b3

Balcony (3.53/5)
(05 ) %5
Resilience housing
unit (3.96/5) 4Lt
ol 1Sl 50
Multiple types of
houses units areas
onsite (4.44/5) 4
Clloves Q§L~¢ &ljsl
e

Use of daylight vs.
artificial lighting

.....

Adopt effective
natural ventilation
(4.6/5)4 o¢dl r,lJ\se,;.ul

Unimportant
2‘.6-6-4 C;A«A:J

Of little
Importance
R
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Moderately
important
JAine

-

Important

e

Very
important

-



A Single-family
house (average size
of Iraqgi family 6
people) with a
minimum area of
150-200 square
meters 1S )9
L) ar bawgial)
J3bs (o) 46 43
200-150 45 dlewe
52 % St

Design requirements
L,;i.,JIJI.xiJsuggest a
number of rooms/
spaces for the above
area: (8-9) spaces/
rooms including
kitchen, hall,
bathroom( 2), (3-4)
bedrooms, storage
room, 2 stories sJ¢e
A G pdall leladl
-8) (+Mel 5,58 dall) 4l
ras (1o b efnle] 5(9
),ZJAQrL:nﬁuO{EEM
Ope ,fp bye (4-3
Osialls o(1) yuio
High-rise building at
least 100-150
sg.metre (sadaze LY
Jl &S i) (3l Sl
150-100 %e5Ma do-lws
S
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Design requirements
4..<.JI : suggest a
number of
spaces/rooms for the
above area (7-8)
spaces/rooms
including: kitchen,
hall, bathroom( 2),
(2-3) bedrooms,
storage room(1) aoe

| el 4 piall olel2dll
(8-7) (sMe) 5 ySaall)
gt 3o O Sl 3
,23J9rL>WHLo,C%u
e (e sfp e 372
Improve the quality
of indoor climate
(thermal comfort): (a
new indicator) r r
53 g2 ymeed 1 e
s ol Il L.Jl

o ) ol i ;l/&»

Affordable housing:

(a new indicator)

oy (S g 25

4 gize

Adopt green housing

design: (a new

indicator) r r
el Slezeliy s 155

¢|J,,é>'J| A,..o\ﬂ

Underground garage

or car parking: (a

new indicator) r r

£ 1S s e 235
3 bl
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7.a. Other comments ¢ & colomMa

8. Please indicate the importance of the following suggestions concerning the suitable
area of the residential unit and the number of rooms, taking into account that the average
size of the Iraqi family is approximately 6 s> gl dluws Lol LI <ol Ladll wl O el )l
JUSTIEES [P ON uJ)\JI d g2l o el il il g e o Algobloddl eld 23 Gl sae g LS
Ly i3 6 38 jall 3 ¥l oo Jdma) LY "

* Required

Moderately

Oflitde important  Important very

Importance important
danY AL ? e r# o
e Joine e

Unimportant
Bwé-‘ ¢A~0:J

Number of

rooms/house (83%):

(3-4)im il O Al soe r r r r r
Sl

el o, S Sl

A Single-family
house (average size
of Iraqi family 6
people) with a
minimum area of
150-200 square r ~ — ~ -
meters K:'.ﬁ.aﬂ.;
b)) p bagial)
J3Ly (1 41 6 44 all
200-150 43 Mo doles
5296C§¢Ju
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Design requirements
Lj;<...JI)lxtlsuggest a
number of rooms/
spaces for the above
area: (8-9) spaces/
rooms including
kitchen, hall,
bathroom( 2), (3-4)
bedrooms, storage
room, 2 stories sJe
el 4>l eolelzdl
8) (4Mel 3, S dall) |yl
Lgias (1o b efnle] 5(9
),ZJAsrkonHLa{th
Ope ofr90 B8 (4-3
Ouinlls o(1) o
High-rise building at
least 100-150
sg.metre (saAaze a|
J5L aSe gis) 3l sl
150-100 45D do-lve
Saas

Number of rooms/
flat: (a new
indicator): (2-3) sue
dolona) 4 i)l O Al
0, oS dall Sl ail
1Sl ol
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Design requirements
A..<__J| : suggest a
number of
spaces/rooms for the
above area (7-8)
spaces/rooms
including: kitchen,
hall, bathroom( 2),
(2-3) bedrooms,
storage room(1) sos
| el 4 piall olel2dll
(8-7) (sMe) 5 ySaall)
gt 3o O Sl 3
,23J9rk>qﬁLo,t%u
e (e sfp e 372

8.a. Other comments 5 = colle=he
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Page 4: Urban Challenges of Sustainable Development
Aol Azl D yond] il Cobasd

Bearable Equitable

Environment e FEconomic

il il 2] adl Okl L S o Vel S

The figure above illustrates in a simplified manner the factors of sustainable urban
development.

o il il pige degamaS ol i (6 Ll 89 delaiall &y pasd] dreiil) ol pige 2o Jolaiy A Mha
il )l o 8 ozl Joall ol ol (gl J2ad g sl 55 g (i (perlonall € 5 7 o

9. Please rate how important the following environmental factors are for the
sustainable urban developmentin lraq? 4wl gus<d U L2l ol gall hoad] ] skl o p
§ ¥l Asd) (e ol 3l G815 Lpade Jua> (illg 8l jall b Adlocaall B 2l

* Required
| Oflile  Moderately Very
Unimportant . Important  Important .
re ] Importance - Important
W o . Y' . . . w Pé‘ L’\}
Aned AA’ J’" .ry

Reduce pollution
(air, water, noise r r r r r

etc)4.72/5 & 4kl J&s

Waste separation
and recycling 4.6/5 - r — - -

Cblill ) 95 5 Joa
Vegetation cover
4.72/5 Ll el
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Use of sustainable

construction

materials

(production, use, and

recyclable ) 4.26/5 r ™ r r r
el 5l 40 rl,\sa.ul

‘Je e ré&') PPBCI |

salel rl.}da..hjl ,CL:NI

9l

Site micro-climate
(e.g. solar
orientation, air
movement, building
configuration,
shading device, and
etc) 4.37/5 Cul
(e 5 SO janadll
Jal Jes o) 85l
1 i el a5
S sl (255 e ol
Ay Jlley cJalad)
Conservation of
agriculture land: (a
new suggestion) r r I I I
e bl g 55

icl,y u,.a'lj\jl

9.a. Other comments ¢ = clo=ha

9.b. Please rate how important the following ecology factors are for the sustainable
urban developmentin lraq are? iweii)) Gui=i) a4 ol gl  doanl goa re 27 2
AN el Cpe el 3l 395 Lgule Ja illghy s
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% Required

| Oflile  oderately Very
Unimportant . Important  Important .
R, importance o - important
e e Yl ? dage ¢ e
- % JJ&“ VF
Green areas and
parks 4.82/5 ¢sl-ll r r r r r
Ols yzl g el 2l
Shaded streets and
protected open
spaces 4.36/5¢ | 4.l r r r r r
oblaal o U]
doamall 4 giaall
Water bodies 4.01/5
iclall ¢l ol r r r r r
<l g8l
Balance the ratio
between green
spaces and built-up
r r r r r

areas 4.56/5 i

bl ¢y o) 53l
el sbball 5 el s

9.b.i. Other comments ¢ = <olomMa

9.c. Please rate how important the following water indicators are for the sustainable
urban developmentin lrag? el ,Jl 38 ¢ lle Joa Al g AU obadl ol 12 50 Lnal g0 B
Sl Al gé ol deall B ] Al d:b;:JuJ)Yl d ool 1y

* Required
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Of little
Importance
..“ Y' . "]..

Unimportant
Bwé-‘ b‘”ﬁj

Water conservation
47715 Je daslall r r
ol)l

Onsite wastewater
recycling: treatment
of waste and
sewage water I -
4.32/5 p 943 83k]

&).Jl 95 al:JIJI»MI P
gL«” o2l £

Provision onsite
water quality 4.67/5 r r
gsdl ol e 5
Diversity of water
resources onsite:
underground and
rainwater 4.07/5 d 93
gé aL:J| _)JLAA rIJ‘-’“‘”L
e

Distillation system
for irrigation green
areas/parks: (a new
indicator) (ss e 5 5
blaall i rl]é}

il ¢l sl

9.c.i. Other comments ¢ = cla~Me

21/39

Moderately
important
JAine

-

Important

e

Very
important

-



9.d. Please describe how important the following energy sub-indicators are for the
sustainable urban developmentin Iraq? el  suised b Gl col 5 50 daal (g re (7 2
Sl Al gé ol el 2l

* Required

Moderately

flittl : \%
Oflitle Important  Important ery

importance important
fanY AL ? dege (¢ |
= = J’" e

Unimportant

Minimise energy
consumption from
heating, ventilation,
air conditioning,
lighting, and hot r ™ I r r
water system 4.52/5
oy el Mgl ks
i) dggil) alsail])
oldl el rw 95,6
Use of insulation
4.4/5 J;l ol r.l,\;a;;,ul

Use alternative
renewable energy
(e.g PV solar and
wind) onsite or near-
site. 4.44/5 ulose|
dillell 53 szl dillell

g; CL.’.J” Al g dnell
xa ol o gyl
Smart energy
management
(monitor, control,
sensors, and
optimize
performance of
buildings) 4.19/5 5 ,ls|
FEINERSUPe
ez s 5] (S
elsY] L"jsl,,gjl O 9
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Smart and safe
energy distributed
system: (a new

. . S os F
indicator) (e 2 5
Bl o 5l
Qe
Smart solar heating
water:(a new
-

indicator) (ayJe 2 5

el sl s

9.d.i. Other comments ¢ = colomMa

9.d.i.a. Please specify, how important you think the following uses of solar energy

are? SisYI Yl (5P Al aallal aess ko JUSVITEES g

Unimportant
B\A.@-ﬁ &:».-w-:l

Use the PV on top of
the buildings 4.33/5
dallall e glona pls]
AVl o (5 b deal]
Use slanted ceilings
with solar

technology 3.71/5 r
83 9 jall AL O3 4l

Of little
Importance
.." Y| . “l..

23/ 39

% Required

Moderately

important
:.. w
JAine

Important

e

Very
important



Use solar wall
techniques 3.38/5

Lom sl el G2 b o0

PV on external

Windiows 3.09/5 - - - - -
oA S 3

w,m q.,uu S

9.d.i.a.i. Other comments ¢ I cola=Me

Transportation, Infrastructure, and Public services

9.d.i.a.ii. Please rate how important the following transportation, public services, and
Infrastructure indicators sub-indicators are for the sustainable urban developmentin
Iraq? 4 pesdl el gubsad dusadl ol ddall coleasdl, il AU ol 25 5all wl S (...u R
S5l Al b dalaall

* Required
| Oflile  Moderately Very
Unimportant . Important  Important .
. importance o . important
e eed VAL  dage (e |
% . J’" .p?

Mitigate traffic
congestion 4.7/5 r r r (I (I

Promotion of public
transport 4.75/5 r F — - -

ol Jall a3 59
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Encourage walking
as a mean of
mobility particularly
nearby distance (e.g
from the houses to
the diverse activities)
4.34/5 il S Ll
lilaal) ol o Jal
Julyg}:,.ﬂ sle il
eyl SLdskdl e
de gl

Use of private car
3.08/5 5 LI rl.,u..:,.ul
Lol

Provide bicycle

paths streets

networks 3.91/5

3l gl colel 5l

Safe streets network
onsite (e.g. walking
bridge, tunnels)

427/5 al & 2 e
Sane d"‘) 6}"” gé
S 5 sled)

Diversity transport
modes (inside and
outside) projects (

e.g. train, buses,
metro) 4.67/5 ¢ 43
(%jl;-} J=la) Jadl Laila
Sladll  Je s LAl

3 ally Bl
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Infrastructure
services availability (
drinking, sewage)
A4.73/5 pdl wleas 4y
&)AJI 95 daddl

oeallt ] i)

Public car parking
availability 4.38/5
dalall ol Hldl a8l g0

Provide activities
areas for the elderly
and disabled 4.2/5

A il Yl i

Designated play
areas for children
4.49/5 i zasna Colblas
JubYI vLLJ
Provide recreational
facilities(e.g. public
parks, malls, etc)
4.36/5 38l )l b4
Blasdl e dgs ol

Gy ot S a1 b

b £

Promote cultural
activities 4.04/5 3
g.:L.KAJ | aslasl APAN|
Kokl S
%

Improve and
increase health care
centres 4.24/5 sl ;
S et (s
{2l
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Emergency paths

e.g. ambulance, fire

trucks, police cars,

and buses line: (a r r - - r
new indicator) , s

8l s el jes 1y

b b G il

Use of electrical

cars:(a new

indicator) (s 2% r - - - -
<l Ll rl.u‘:_ﬂl

i3 S

Vehicles

paths/networks: (a

new indicator) (< 3e r — - - -
e e

loLalial @lS”

Use of camera
security system in
motorways:( a new
indicator) (ayJe 2 5
ol ol 3l ol
Ao J g Gy el 3 Ll

9.d.ia.ia. Other comments s & colomDa

Social, Cultural, Safety and security, Innovation, and Economy
9.d.i.a.iii. Please rate how important the following cultural indicators are the

sustainable urban developmentin Iraq? daiil) Guasid bl Lsadl Lol gall dnal ge rel 2 2
¢ 3l Al s
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% Required

Moderately

flittl : \%
© © Important = Important ey

Importance . important
LanYl A5 ? dege ¢ >
= = J,n e

Unimportant
2\-6.@-‘ &:».-w-:l

Preservation of
traditional buildings
4.55/5 s il
adl iyl
Promote traditional
design for new
buildings 3.98/5 3 r I r r r
AW A3 i W«La:ll

IBUBCN|

Provide the

hierarchy of planning

in public and

residential places

40715 g yodl by

@lﬂ& S

Promote use of

natural lighting for

diversity buildings

e.g. libraries,

playground, offices,

and etc 4.41/5, 3 ;&

dacball 5 5 rl.»'e;,ﬂl

Jio e gall 2N

,g/akachpﬁiJl

Jadll 5

9.d.iaiiia. Other comments g & colomMa
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9.d.i.a.iii.b. Please rate how important the following social indicators are for the
sustainable urban developmentin Iraq? Gui>) adl Lelas Y ol gl Lsal g0 e 27 2
Sl Al gé ol deall B 2l Al

% Required

Moderately

flittl : \%
Oflitle Important  Important ery

importance important
fanY AL ? dege (¢ |
= = J’" e

Unimportant

Promote intensive

social programs (e.g.

minimise energy

consumption, water

conversation, etc) r r r (I (I
4575 pmal 3 328

aila)l Wl S Je

oball e il

Provide social

awareness programs

through educational

system (curriculum) r r r r r

4.55/54s gll el 54
g e Al
el

Stakeholders'

participation in

decision-making

4.53/5 ol S i » r r r r
<ol Il 3lssl @A

il 1 Ja

7l ms 38 Vgl
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Skills improvements
programs, women
involvement e.g.
volunteers works

O <ol 2l J.s)]a; @'ﬁ
i ol 5 Lo leas(@
new indicator) , 5

Fines for violators: (a
new indicator)  Jeal
Oallal) Colal i rl]a..:

9.d.i.a.ii.b.i. Other comments ¢ I cslo"he

9.d.i.a.iii.c. Please rate how important the following innovation indicators are for the
sustainable urban developmentin Iraq?  daill Gyl &ugyu Jal ieaal g rel 7 2

3l ezl s

onoran 20
e e SRR
Smart shading
devices 3.91/5; Jp.-l r -
S 30
Travel time
management 4.21/5 - -
Cdy Lo rl]b.'s rlwl
Sl Jas

30/ 39

% Required

Moderately
important
o 4

P

Important
doge

Very
important

|.,\>-4Ag.A



Use smart traffic
system 4.38/5 rl»a_.uL

AS 1y all dulil r r

45 g2l
Provide smart
guidelines for the

buildings 4.41/5 ,s 4 r r

SIS 30l ) el
sikal

Adopt Building
Information

Modelling (BIM) as
essential criteria: (a

new indicator) ,2 s r r

D 2eBIM i alaze]
JreS Ho VI e gl
gt et L

daldl

9.d.i.aii.c.i. Other comments s = collo=Dhe

9.d.i.a.iii.d. Please rate how important the following safety and

security indicators are for the sustainable urban developmentin Iraq? ¢\ V..u R
Gl ) (8 delaiial) &y peond] dnaiil) Guisat) Al oo Y ga el ol o G

. f littl
Unimportant im(;ortt;r?ce
Aage o ianY 3Ll

31/39

% Required

Moderately

Important
JAna

Important

.

Very
important



Ensure safe
construction 4.65/5
el

Provide smart
emergency doors
x.{' .

b
Fire alarm system
4.6/5 B > 5l ol
Provide security

camera onsite
44415 5 34

gl Jls LA

9.d.i.aii.d.i. Other comments ¢ I cla>Me

9.d.i.a.iii.e. Please rate how important the following local economic factors are for the
sustainable urban developmentin lraq? iweii) Gl &oledY ol gl duanl gos re 27 2

3l b Al By ol

Promote investment
(local and
international) 4.63/5
L"jl;».ﬁll Dozl g e
gJ FSUP)

Unimportant
Bwé-‘ ¢A~0:J

-

Of little
Importance
R

32/39

* Required

Moderately

important
JAine

Important

e

Very
important



Develop tourism

sector 4.45/5  Jla ~
Employment 4.74/5

0P S bl b r
Jeall

International

experiences 4.11/5 r
i) ol sl

Promote use of local
materials 4.56/5 3 —
PUEN K PW) r,| L)

Diversity of

economic activities
instead of single
economy (oil): (a

new indicator) ,% 3

S jabae Jond o

LY Jo golezsY]
Lalh oobNT

Participation
between public and
private sector: (a
new indicator)

O 81 g0 550
el rwu tlla.z.ll
Commercial
awarenesses
programs onsite e.g
workshop to develop
commercial
activities: (a new
indicator) is &l sl
skl sl % b
30 ol i
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9.d.i.aii.e.i. Other comments ¢ I claMe

10. Please rate how important the following management factors are for the
sustainable urban developmentin Iraq? il Guaxi &I 8 Ja¥) ol o0 dooal g0 (...m ST
Bl el % 2l

% Required
| Oflile  Vioderately Very
Unimportant . Important  Important .
T Importance o important
Mo d NI AL ? Ao (¢ o
e Jina ¢
Reduce Life Cycle
Assessment (LCA) - - - - -
cost 4.24/5 S Ja
& iall sl 5 95
Ensure a long-term
maintenance and
management of all
activities to
. - r r I I r

maximize efficiency
4.59/5 dl.2ll ot
Oled) b ol 5 2l 5 15V
a) r‘-"‘J I 3¢u{
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Use an electronic
governance system
to ensure
participation of local
people in all
activities
4. 57/5er BEEW|
T ,,QYI 1S g
W o Ol
Jhas! i sV e eleall
ol Ayl sl eolensdl
o sy 5 42 @ ol
Establish postal
code system to
connect all activities
4.21/5 J,, ks L]

S;: ) olend LSJ"J“”
Y|

Create various
opportunities for
local people to
participate in social,
cultural, and
economic activities
4.39/5 is gua o b 3l
ué O | A§JL.«.J
e & sl o duclezs]
J=ls de glall Jlee
1S L pﬂﬁn}m,\uu
g speimmall el
R J&

dl W
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Comprehensive
updates schemes

(get a chance to the
existing applications

to be sustainable ):

(a new indicator)
Cgdod Lalas iy 125
‘o Ll el e Aol

Rl s 3 555 ) 2lrad
Rl ¢y ol Lo 505

10.a. Other comments ¢ s/ ol

11. As a specialist, which of the following indicators, which were mentioned in the
previous questions, are the highest priority for future projects in order to improve the
quality of life in the Baghdad regions ikl s cos,y Al it ool 551 ¢ ,uaz,'u{ d{lj
ol gdlslni shlie (5 5Ll 3337 Gt S| o il gy Laali B o 8 Vo 1 i ol

aalal

* Required
| Oflile  oderately Very
Unimportant . Important ~ Important .
. importance o . important
Areed L N ? dege ¢ o
™ ™ JJ&u .ry
Environmental and
ecology indicators r I I I r
el 23
Water indicator .2
X il r r r r r
[
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Energy and solar
energy indicators
ol | gaslall 5
dna ) il

Transportation,
public services, and
infrastructure
indicators <ol 2 5
Jalall Ccoleasdl il
“"""‘” u:‘:'”)

Cultural indicator
gélim 5l

Social indicator
g;lA:q-\jl S sall
Innovation indicator
&l.,u.\.ll S sall
Safety and secuirity

indicators <l 2 5 F = - - -
Economic indicator
%g.sLaz'Nl 5l

Management
indicator s sl &3

11.a. Other comments ¢ & colo=he

12. Any further feedback and comments for all sections above, please mention it here?
ba b 75 Ky T ol 58 ool 555 L 3l oM
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Page 5: Acknowledgments »J 4 Jiw

Thank you for completing the questionnaire. Many thanks for your participation and
interest (Salais)s (S Lo 1 5ot bz ¥ ¢ po L3I A godl gl

39/39



Experts consultations- Questionnaire
samples - Round/3 (3)

Page 1: Introduction 4.l
Urban sustainability framework for Iraqi cities: A case study in Baghdad/ Round
@3)

L) Olarin] G Y5 28] Wgd] - alddy b Al B 3l (yh By ol A ¥l e ]

Dear Expert,

I would like to thank you for your efforts in completing the second round of the Delphi
guestionnaires and providing us with important observations.

Following analyse the results, we found a scientific consensus in your opinions on the
urban indicators proposed in the previous round. These indicators will feed into the urban
sustainability indicators, which are part of the proposed sustainable framework.

This survey includes three sections; the planning and future vision of new urban
development projects, the housing patterns which will be used to provide input variables
for the simulation model, and, finally, a set of urban sustainability indicators designed
within a sustainable framework to improve the quality of life in the current urban
applications and to meet future needs.

| invite you to participate in the third and final round (a concise review of the proposed
framework, with emphasis on the reassessment of additional urban indicators proposed
by the Panel of Experts)

This questionnaire will be for additional indicators with the emphasis on priority setting.
Collected data will be utilized for academic research purposes only.
For any questions about this survey, please contact:

Mrs. Marwah Mahdi Mohsin

1/17



Doctoral resarcher

School of Engineering/Cardiff University/UK
Cardiff, CF23 93D

Email: MohsinMM@Cardiff.ac.uk

,p:mjl 5 yedl/

5y 5 555 (il oblociad Ml (o 3HIT ) g2l oY r§°%’~“ e, Sty S f‘wﬂ gy

O g gl d g2l 3% andl col (A5 e ST 5 e il 95 e ,él:;ll Sl 5 by 5 5 s

ol Lo g g 3l Gaolall Cj.u.” rlw‘)lja RY ‘¢J>J..,.s gﬂl by pasdl Loy ] ol 2 5l oda S
) oKlaA CTJ}J Mty ,i.l Lo padll QK‘»)” Ll«:‘) 330l o\.ﬁb}ﬂ C)LMU FAWLIN M}J,.”) L.]aa.]
53 gor (el pldems Jos J bl yard daanadll & pisdl Bal sl ol S50 (ye 5030 de ganns i Lo Ul
izl bl alkd o ol Ul eolidedl s ol

£ A Sl Sl ebd sl g Aok 3 g )i o1 381 4 ol 33820l S ey b 5,250
Bl sl (3 55 U8 oo bl 81 3 Ay R8Iy ol ol 23l i Bkl s B

Lo ol ol 1 Yo O g lmaor 2y 1 bl 0

s JasN e sl 1 J o Wl (gl e ] ol
o...._a'p (:g).‘fo 3)J.5

Tl 1S sk ,5

soall Bl /33,8 el ol 5875

Email: MohsinMM@ Cardiff.ac.uk

Stages of the Questionnaire

1. Name (.,.AU % Required
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l.a. Email address ¢ JI o ¢l % Required

1.b. Organization iuw 3l % Required
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Page 2: Planning of Land Use and Site Selection (Future
Vision) (4 29 ) )b sall sl oo bVl b Lalesyd

i Lal) i bl My o jtaal) L) 30 Gty S 9 Y1 ¢ o
o ol ieball 2SS Lo 53 ie 2l £ ol J o gl sl Gl s
o Blisdly sl sl el 2SI o ol sl JL 35N (i s

Part 1: includes the proposed planning indicators and future vision
for mitigating the population-inflation projected by 2030. This
research presents a comprehensive vision including the use of
satellite cities around the capital for various purposes (residential,
industrial, commercial and administrative, in addition to
understanding the importance of the green belt to combat climate
change, desertification, and conservation of optimal size of the city )

a0y Ay dbisiiad] O 2 laad (Sl avs jlire paxd) jaasd U"H' c-J’Jl
s30 ol o i3l pll alilad] o Lagie colibial daide dolae Jily Joodl Lo
52 ) (2 il ) ol dnsiy st{uy.@uj b lede izl lad)
hsl o ol il Jeasll 454y L)

Part 2: is designed to determine a criterion for future housing
projects by suggesting the minimum requirements for an average size
Iraqi family in order to use these indicators as inputs for a simulation
model by the researcher (a pilot study).

Saadl (o illg dolaimal] iy paxd) daiil) ol 50 aaxi) jaad WEJHl & 52l
@)L'LJI) a.Jl>Jl eolidedl gé sldl 53 g yunnd MAJI Jodll L g; ! o

Part 3: The purpose of this section to identify a set of urban
sustainability indicators to improve human well-being in the current
and future city applications.
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Note: This survey utilises the "Mean Rank" as a statistical method to analyse the
results of the previous round. The Mean Rank numbers will appear in the questionnaire
questions in the brackets on a scale of (1-5), e.g. (4.5/5).

The purpose of presenting the 'Mean Rank' in the survey questions is to inform you of
the votes of your colleagues in the previous round. This gives you the opportunity to
understand their views and opinions regarding the indicators to be confirmed or
condemned by your vote in the second round.

Pl gl 5.2l Wgodd] ailis Jaloet) dyilan] iy oS " plaodl Lo g2l zal) Jan pasciy e
4515 Jisdl Jure (e icule o (5-1) Luliie (o ol 831 O Ol alin] (b (alosd) Lwgiall

i Loe L) Wgand) (45 (S crupgoaly (S 2] grsad) ali) (43" oalind) besugial)' 1) lglal (he 2 (Al
Py N P N R NN~ S S PE - PP~ PEN R g S Y E S P
5 Y 5 a4 gl

2. Further urban indicators: Please re-evaluate the additional indicators for the
planning and land use in the capital Baghdad ) yje)) quii sale) o p oY <l L5340l
M&UWIQ}}I)LMIQAJ)YI ;ﬁJl;Lalle ailoYl

* Required
| Oflile  Moderately Very
Unimportant . Important  Important .
re ] importance - Important
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Developmentin the
suburbs of cities:
Within the municipal
and administrative
boundaries for
multiple purposes
e.g. huge
commercial
stores(3.92/5) s sk
5 gdodl yand i Sall O3 Lol
Gl Y 2 oV Byl
olrases Jio 53 A0
Gy sS oy b
b,els &y Cl"‘”

To pass
comprehensive
environmental
protection laws, and
apply them for a
specified period of
time (4.72/5) » &5
Dled alaldl Q,.%Al
Ay 5 iy lgidas y 2]
Al 5l e g 53a>ee

OBl ol gl
ISl 6 ol 5 o
)

Provision for
attractive tourist
activities within
green belt (4.43/5)
ol Ao

ol 52 et Bl g 3
s
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Buffer zones: A safe
space area in front of
construction sites,
buildings,
infrastructure
services, and etc.
(4.21/5) 4 ;W éiaul
5 o alol Goo T dmlone
ot g lall o g 124l
el JLU) sl Al

2.a. Other comments ¢ = colomMa

77117



Page 3: Housing Patterns Qﬁ.“.ll Ll

3. Please re-evaluate the additional indicators for the housing requirements, which
were agreed by consensus in the previous round ¢ jow dolsdl LoV el 5 34l V..u salel o

VI b Tl 2l o]l 5 Ll y (335 i A1y SV

% Required
| Oflitle  Moderately Very
Unimportant . Important ~ Important .

A importance . important

peoed N1l ? dage ¢ B
Improve quality of
indoor climate
(thermal comfort) - - - - -
(4.68/5) 55 ¢ M
s ol 1>I,\ll Ll
o ) ol i le/‘\&w
Affordable housing
(4.71/5) jlaub ~,§_.JI r ™ r r r
4 gize
Adopt green housing
design (4.41/5) skl r ™ r r r
¢l yasdl 2V e
Underground garage
or car parking - - - - -
(3.09/5) | SJ ols o

3 bl

3.a. Other comments ¢ = colo=Dhe
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Page 4: Urban Challenges of Sustainable Development
Aol el D yondl il Cobasd

Rl il 2y ] Ol L S o oMel S

The figure above illustrates in a simplified manner the factors of sustainable urban
development.

e il il i 5e G gamaS o) 3n (b Lgil g dalaiaal) iy piond) dpaiil] i jihe pe Jolaiy e e
iyl adn i ol Jasll bl 38 (gl (J205 5 bl 83 g (o] (el 6 sl L

4. Please re-evaluate the importance of additional environmental and water
indicators? § i) oball yacl LassidloVl ol 5 sl dasl e 831 2x

* Required
| Oflile  Moderately Very
Unimportant . Important ~ Important .
g |r"nporta.1.ncne 5 aga - important
VY (EINC s s g
Conservation of
agriculture land: (a
new suggestion) r r I r r
(4.75/5) o dail>d|
icly ) 2l
Efficient Water Use
System: Watering
distillation of green
areas and
exploitation of
rainwater storage r r r I I

(4.62/5) ¢ S| ol
u}i.w :DL:A” ‘WY
"ol ¢ asdl ol
sle (32 355 Sl
i
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4.a. Other comments ¢ ;= colo=Dhe

4.b. Please assess the importance of the following additional energy and solar
indicators? &l Aol Al Gl a5 ial oo el 27

* Required
| Oflile  oderately Very
Unimportant . Important  Important .
. importance o . important
e eed VAL s (¢ |
> ™ JJku .p?

Smart and safe
energy distributed - - - - -
system (4.07/5) rllé.'s
il 5 o il L.
Smart solar heating
water(4.27/5) rl)}';’.‘.wl ~ ~ r - -

4.b.i. Other comments ¢ & colomMa

5. Please re-evaluate the importance of additional transportation, infrastructure,
and public services indicators? leasdy Azdl o Jadl el 24 e Ll el skl o
Lk d 5V

% Required
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Moderately

Oflitde important  Important very

Importance important

a¥las SV ré i

Unimportant
Bwé-‘ b‘”ﬁj

Emergency

network/way e.g.

ambulance, fire

trucks, police cars,

and buses

way/lane(4.46/5)

jSlass]) ;g)ljla <l an

b b~

Use of electrical

cars(3.79/5/5) rlwl r I I I I

136 Sl el jld

Vehicles
ways/networks
(4.26/5) (ke 4l yae F I F r r

S jull ol
b L)l

Use of camera

security system in

motorways(4.58/5) r r - - -
ol ol 3l ol

5.a. Other comments ¢ ;= colo=Dha

6. Please assess the importance of the following additional social, cultural and creative
indicators? aJt) 1oYW dela ¥l g Ldadl Acle Y ol 5 5all daal g el 2 2
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Unimportant
B\A.@-ﬁ &:».-w-:l

Skills improvements
programs, women
involvement e.g.

volunteers works r
O ol yadl J.s)]m @'ﬁ
8 e lpes
4.29/5)3l ,all)

Fines for violators
(e.g. who infringe on
public services and
utilities) (4.73/5)
g:,LaleJlrlE;g ol
Adopt Building
Information
Modelling (BIM) as
essential criteria
(4.18/5) BIM alee|
Y ole glas dordad
N LS
daslill @)L’LJI

6.a. Other comments ¢ I colo=Me

% Required

Oflile  oderately Very
, Important ~ Important .
Importance by e Important
Gan Y] AL o (¢ o e
r r r r
r r r r
r r r r

7. Please rate how important the following economical and management
indicvators are for the sustainable urban developmentin Iraq? d.al g el 2 »
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Al LsLaY) iy )oYl gdoaledY ol L5 5l

Diversity of
economic activities
instead of single
economy (oil)
(4.90/5) jslas Jaxas
JA ol o gl
Laaell ool STl

Collaboration
between public and
private sector
(4.65/5) s 31,21
o2l rLJl &ILZJI

Commercial
awarenesses
programs onsite e.g
workshop to develop
commercial activities
(3.88/5) ie 4l C"J*
‘ﬁ}kﬂd?J'gsajﬁdl
iyl ol

Unimportant

Of little
importance
sl A
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% Required
Moderately
important  Important
2 dage S
JAina
r r
r r
r r

Very
important



Comprehensive
updates schemes
(identifying the role
of the research
centres to develop
institutional work,
developing the
municipality's
towards sustainable r I I r r
development)
(4.45/5) ¢y s Lales
Jends 9 L] g dlals
skl ‘“’J'J{ | 90
s b 30l Jaall

s gl Byl Jas a8
Loy 53 Al bl Gl
b £

7.a. Other comments ¢ | colomMa

8. Please re-evaluate the priorities of the following indicators mentioned in the previous
questions in order to improve the quality of life for the future urban projects of Baghdad
(the target year 2030)? gl ,aa daldl d P Lj,JIJ adl ol 2 Sl g_,b)bl V..a.a skl o
2030 &.’.l‘." M) Zesldll ul,....ll 4_1)_\4>J\ e)LmA.” u_e oh}J‘ 83g> (Jrw>d d>‘ o

* Required
| Oflile  Moderately Very
Unimportant . Important ~ Important .
re ] Importance - Important
W o . Y' . . . A“@" P« '»
Aned *&b J’" .p?
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Environmental and
ecology indicators

(4.69/5) =l 23]

Water indicators
(4.54/5) oLl e

Energy and solar
energy indicators
(4.50/5) il 5
b 3l rl«\sa,.ulj
Transportation,
public services, and
infrastructure
indicators <ol 2 5
dalall Coleasdl | Jadl
il Ladly,(4.71/5)

Cultural indicators
(4.06/5)u§l2ﬂl g el
Social indicators

(4.12/5) 334
RSN

Innovation indicators
(4.03/5) tl.,@(l e

Safety and secuirity
indicators (4.41/5)
oYl Ll ol 5
Economic indicators

(4.43/5) 554
L;aLa:‘s‘\Jl

Management
indicators (4.37/5)

8.a. Other comments 5 = colle=he
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9. Any further feedback and comments for all sections above, please mention it here?
b S5 Ky i ol sVl 5 5 L 2l oDl
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Page 5: Acknowledgments »J& 4 Jiw

The third and final round of the questionnaire is completed. Thank you for your
participation and interest Slataly 1SS Laad 1 5ot ¥l yo s oY o 2l d podl gl
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Appendix C Modelling of the capital Baghdad- Ziggurat

Project
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