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ABSTRACT 

 

ccording to Batty “Despite a century of effort, our understanding of how cities 

evolve is still woefully inadequate” (Batty, 2008). The form of the city has been 

changing as the complexity of its systems has increased. Its varied aspects and methods 

have included ICT, smart transport systems, and the Intelligent Community Forum (ICF) 

for example. In the pursuit of smart sustainable urban form in heritage cities such as 

Baghdad, the research will analyse the concept of ‘smart sustainable city’, taking into 

account urban conservation, use, and reuse of historic places, buildings and cultural 

environments.  

 

The capital, Baghdad, is the largest city in Iraq. The population of Baghdad as of 2017 is 

approximately 8,000,000, making it the second largest city in the Arab world after Cairo, 

Egypt. There are four historic areas of the modern city of Baghdad: Rusafa, Karkh, 

Adhamiya and Kadhimiya. The area of Old Rusafa represents the main historic centre of 

Baghdad. Its unique urban fabric defines this area and is surrounded by modern urban 

pattern and by modern roads, which replaced its walls. 

 

Generally speaking, in most of the traditional areas in Baghdad city and especially the area 

of Old Rusafa, due to the lack of standard infrastructures, the deteriorating built 

environment and rundown houses, air pollution and a lack of modern facilities, the younger 

generation is abandoning these areas (Al-Akkam, 2012a).  Nowadays, most residents are 

low-income families who cannot afford to live in better sectors with higher rent. Such 

problems have brought into focus the extent to which a smart and sustainable urban design 

framework can be able to provide appropriate solutions to regenerate the traditional urban 

fabric regarding urban form, land use, transportation, and create a new vision to deal with 

the social and economic processes. However, the significant features in the historic part of 

Baghdad such as narrow alleys, natural shading, the hierarchy between public and private 

space, mixed-use, human scale pattern, high density/low rise living, a walkable and zero 

carbon environment are providing an extraordinary base to implement smart and 

sustainable standards. Unfortunately, there is a tremendous amount of evidence of a 

decline in the social function of historic urban fabric and traditional Iraqi houses of Old 

Rusafa (Al-Akkam, 2013b). Thus, this research will illustrate how ICT and smart 

A 



 

 

sustainable design might transform the historic urban environment in the traditional area of 

Rusafa to be both smart and sustainable.  

 

This research first offers a review of the process of urban transformation in the context of 

city change through utilising urban morphology to explain how Baghdad transformed from 

a geometric city to an organic form and then from a traditional city to the modern 

metropolis. Then it will assess the physical and social conditions of the old area of Rusafa 

as a case study by using quantitative and qualitative methods, which are both essential for 

evaluating the situation in the traditional urban fabric. The research then will present the 

criteria for smart and sustainable urban design processes, as its primary contribution, to 

propose a method to fill a gap related to the use of ‘Smart and Sustainable City’ in a 

historic environment and furthermore, to determine the positive and negative aspects 

(opportunities and constraints) to the historic centre of Baghdad. In the final stage, this 

research will produce a smart and sustainable urban design framework for Old Rusafa and 

will introduce some guidance for future development to highlight opportunities and control 

constraints. The results lead us to state that, the different demands of such an area (Old 

Rusafa) present unique challenges for which sustainability and digital techniques 

potentially provide new methods of regeneration. It also helps to find the positive and 

negative aspects that can serve as a platform to resolve the conflicting values of traditional 

urban form and modern design models. 

 

The findings of this research provide insights into the cases that urban designers, policy-

makers, technology companies and governments should consider in devising regeneration 

solutions and endeavours dealing with historic cities, aiming to integrate traditional 

principles with contemporary needs and provide a new vision for rethinking the way cities 

are designed, built, and managed. The primary implications will be summarised in two 

outcomes, the implementation of smart and sustainable urban design in a historic 

environment and the degree of amenability of the historic centre (Old Rusafa) for smart 

and sustainable regeneration. 
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 CHAPTER 1: INTRODUCTION  

 

1 Introduction 
 

 

ver the last five decades, many types of research and projects have been made 

through UNESCO, ICOMOS, and other organisations to conserve historic places 

in different cities of the world. Iraq has participated in the efforts of UNESCO for 

the preservation of its culture heritage, by proposing a number of sites for inscription to the 

World Heritage Committee (Hatra, Ashur, Samarra, traditional Iraqi houses and the Iraqi 

Museum) as having outstanding universal value and some of the most important 

archaeological collections in the world. 20,000 sites were estimated by Iraqi heritage 

experts to require protection before they deteriorate. So far, about 700 archaeological sites 

have been discovered in Baghdad alone (GHF, 2012). 

 

In this context, this research will explore how ICT and smart sustainable design might 

transform the historic urban environment. The different demands of such areas present 

unique challenges for which, sustainability and digital techniques potentially provide new 

methods of regeneration.  

 

In order to create contemporary cities with a sustainable urban form, we must understand 

the processes of sustainable urban design. In the view of the UN Sustainable Cities 

Programme (SCP), sustainable urbanisation is a process involving a set of successive and 

overlapping activities, with stakeholder involvement at different stages (UNCHS, 1992). 

Sustainable cities must tackle all the dimensions of sustainability such as the social, 

economic and environmental aspects.   

 

Despite the apparent lack of connection among urban conservation, sustainability, and 

smart cities, it is clear that ICT has great potential for promoting a transition in the 

contemporary city. For heritage cities, it is a matter of having a better understanding of 

what types of ICT and smart sustainable design could provide the best advantages for 

society and the urban environment. 

O 
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1.1 Research Aims and Questions 

 

1.1.1 The main objective of this research: 

 

1. The first aim of this research is to produce a smart sustainable urbanism framework 

and design proposal that provides conceptual solutions to shape the future of the 

historic centre of Baghdad, which may apply to other historic cities. 

2. The second aim of this research is to provide a deeper view and better 

understanding of what smart sustainable cities indicators could implement in an 

urban core of the Iraqi traditional urban areas as a base to resolve the conflicting 

values of the traditional urban form and modern design models.  

3. The third aim of this research is to fill a gap related to the use of ‘Smart and 

Sustainable City’ methods in a historic environment by conducting a specific case 

study of a physical part of an existing city (Old Rusafa) in order to add enough 

knowledge to the field to inform further study and potential implementation.  

 

1.1.2 The questions addressed in this research: 

 

Q1.  Is the traditional urban area of Old Rusafa in Baghdad city amenable to 

smart sustainable cities processes? This question can be addressed by: 

 

A. Appraisal of the situation of the historic centre to find which sustainability and 

digital techniques potentially provide new methods for regenerating the broken 

urban structure of the old city.  

B. Reviewing the literature and identifying the heritage features of the traditional 

urban fabric in Old Rusafa that improve amenability to create a smart and 

sustainable urban area.  

C. Identifying urban heritage context and urban conservation in historic cities and 

assessing the role of historic preservation of Baghdad.  
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Q2.  What are new alternative methods (smart sustainable principles) which could 

integrate traditional principles with contemporary needs and provide a new vision for 

reconstructing the historic areas in Baghdad? This question can be addressed by: 

 

A. Identifying the criteria for smart sustainable cities, which are most relevant to urban 

design and urban forms on the traditional urban fabric scale.  

B. Assessing the criteria for smart sustainable citiy concepts in the historic centre of 

Baghdad.  

 

Q3.     How can smart sustainable methods affect and develop the traditional urban 

fabric? This question can be addressed by: 

 

A. Producing smart sustainable urbanism strategies that seek an efficient quality of life 

for the old city stakeholders with the lowest environmental footprint, renewable 

energy and rehabilitation the traditional urban fabric with its historical buildings.  

B. Suggesting guidelines for the future development that shape urban form, urban 

fabric and advance urban components of the traditional city.  

 

1.2 Determination of Problems in the historic part of Baghdad City 

 

The historic areas in Baghdad are suffering from problems such as a low standard of 

infrastructure, poor environment, an absence of contemporary facilities, a lack of available 

conservation work, traffic congestion, functional disorder, deteriorating physical 

conditions of the Baghdadi traditional houses and uncontrolled land use (figure 1.1). Al-

Akkam illustrated some of these main problems in the historic part of old Rusafa (Al-

Akkam, 2012b). 

 

1.2.1 Growth and Boundaries: 

There is no clear vision for future growth and no plan to determine and organise the 

relationship between the real boundaries of the city centre with the other secondary centres. 

This has led to the interruption of the continuity and communication between these 

different centers. 
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1.2.2 Land use: 

There are considerable differences in land uses (industrial, residential, commercial) in the 

traditional quarter, which is reflected in delayed traffic, few pedestrian walkways, an 

imbalance in standards of land use, noise pollution, visual pollution and low environmental 

standards. The main elements of land use problems are as follows: 

 

 Residential areas: the residential areas in old Rusafa are in poor condition with 

lack of modern infrastructures, low environmental standards, and deterioration 

of the traditional Baghdadi houses as well as an increasing the rate of 

occupancy. 

 Commercial areas: most commercial buildings in the city centre have 

deteriorated, with an absence of basic standards for services and infrastructure 

standards such as sewage, clean water, and electricity. 

 Industrial areas: various problems are caused by these areas air pollution and 

crowding for example, and have negative impacts on the primary services such 

as electricity, water supply, etc. 

 

1.2.3 Transportation: 

A clear vision policy on public transportation for old Rusafa is absent, which has led to 

traffic congestion, vehicular congestion, a lack of traffic control system, noise pollution, 

and air pollution (figure 1.2). 

 

1.2.4 The Riverfront: 

There are many problems at the riverfront in the traditional city such as the absence of 

openness toward the river, lack of open green areas, inadequacy in the connections 

between the two sides, and a lack of clear axes of pedestrian movement parallel to the river 

(figure 1.3). 

1.2.5 Visual pollution: 

There has been massive visual pollution in many commercial streets in different areas of 

Baghdad and particularly in historic parts due to the lack of new building regulations, 

uncontrolled land uses, and the use of new type of materials such as aluminum in the 

historic context (figure 1.4).  
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Figure 1.1: Deteriorating Physical Conditions of the Baghdadi Traditional Houses. 

Source: Author 2016 

  

 

Figure 1.2: Transportation Problems in Old Rusafa  

Source: Author 2016 

 
 

Figure 1.3:  River Front of Baghdad City Center  

Source: Author 2016 

 
 

 

Figure 1.4:  Visual pollution 

Source: Author 2016 
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1.3 Research Methodology & Literature Review 

 

The research aims to assess the condition of the traditional urban fabric in Old Rusafa to 

find solutions and create a smart and sustainable urban design framework. Therefore, this 

research will be based on a combination of theoretical and empirical data to ensure that 

research questions are answered by using appropriate methodologies. The nature of this 

study can be called a multi-strategy research, where each method integrates and builds on 

the strength of the other. The researcher will apply mixed method, which is a combination 

of quantitative and qualitative processes of analysis (Creswell, 2013:89). The two different 

broad methodological approaches, qualitative and quantitative, will be used to achieve the 

objective of the research study. Moreover, the case study method will be used as a research 

tool. The research will be categorised into five stages of work, in which different 

methodologies will be adopted in each study. 

1.3.1 Stage 1: Critical Review of the Literature (Old Rusafa) 

 

The first stage will consist of a literature review and analyses of the historical background 

of the process of urban transformation in the context of city change. The case study will 

focus on an example of the traditional urban fabric found in the historic centre of Baghdad 

(Old Rusafa). Then, it will illustrate the most important components of urban fabric that 

represent the structure of the traditional urban fabric. This research also will assess the role 

of historic preservation of Baghdad urban fabric by using Cohen’s tools and methods in his 

book Urban Conservation to save the structure and history of cities and to promote local 

and place identities. The result of these techniques will lead to identifying the heritage 

features and components of the traditional urban fabric in Old Rusafa that improve 

amenability to create smart and sustainable urban area. 

 

1.3.2 Stage 2: Critical Review of the Literature (smart sustainable urban design) 

 

This stage will involve literature surveys of historic and contemporary sources relevant to 

the smart and sustainable urban design such as Sustainable Urban Form, Designing 

Sustainable Cities, Sustainable Urbanism, Urban Ecosystems, Future Forms and Design 

for Sustainable Cities, The New Science of Cities, Smart Cities, Smart about Cities, 

Creating Smarter Cities, Internet of Things Infrastructures. It will examine the principles 
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of smart sustainable urbanism and will investigate current concepts of how to plan and 

create a smart and sustainable city. A comparative case study method for existing smart 

and sustainable city projects will be used as a fundamental source for this research (Masdar 

City is the first eco-city in the Arab world, but is an entirely new city). Furthermore, it will 

take the form of a mixed methods approach or archival research supported by some 

empirical evidence about smart and sustainable design. By using this methodology, we will 

assess and identify the criteria for smart and sustainable design in Old Rusafa. 

 

1.3.3 Stage 3: Mixed Research Methods for Looking at the Case Study (Old Rusafa) 

 

This research contains two purposes, which are the application of smart sustainable urban 

design in the traditional urban fabric and the degree of amenability of the historic centre 

(Old Rusafa) for smart sustainability. Therefore, a mixed method will be applied to the 

case study. The quantitative method will be used to assess the role of smart sustainable 

urban design, and the qualitative approach will be employed to evaluate the situation of the 

historic centre and its responsiveness to smart and sustainable design. The outcome of this 

stage will contribute to assessing the physical and social conditions of Old Rusafa (the last 

assessment and survey of the physical and social conditions in Old Rusafa by JCP in 1984) 

and will examine the criteria of smart and sustainable urban design concepts in the historic 

centre of Baghdad. 

 

1.3.3.1 Quantitative method 

Quantitative research is a method of data collection aimed at gathering information, which 

can be quantified. When represented as set units, the data may be easily compared and 

analysed statistically. The units or scales of data must be created appropriately and, when 

collected, may then be analysed easily. The ease of comparing data in this way enables 

vital patterns to be seen and provides data for further research (Bryman, 2006). The 

quantitative method will be used to assess smart sustainable urban design in the case study. 
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1.3.3.2 Structured interview 

A pre-planned structure interview will be used to collect data. The case study will be the 

old area of Rusafa, and this research will attempt to interview a number of policymakers, 

professionals, and local residents, consequently, a structured interview is a preferred 

solution for collecting the data. 

 

1.3.3.3 Analysing and interpreting quantitative data 

After collecting the data by a structured interview, the result will be analysed. After that, 

the result will be shown in graphs and tables, and they will be ready for interpretation and 

evaluation. 

 

1.3.3.4 Qualitative method 

The qualitative research investigates data from direct fieldwork observations (Patton, 

2002:4). Qualitative research concentrates on the acquisition of data relating to 

experiences, feelings, and judgment. Such data are gathered from people directly involved 

in the environment under investigation, whether subjects or observers (Bryman, 2006). The 

core of qualitative analysis lies in the related processes of describing phenomena, 

classifying it, and seeing how the concepts interconnect (Dey, 1993:32). The qualitative 

method will be used to evaluate the traditional urban area regarding its urban form and 

components, historical spines, riverfront, Rashid Street and suq (market) areas. Thus, we 

will collect visual data and drawn surveys to assess the historic district. 

  

1.3.3.5 Observation 

Observation is an essential method of finding out about the world around us. Although it is 

an approach to data collection for research objective, it is more than just looking or 

listening (Stenhouse, 1975). Observation of the case study area will be used to collect 

visual data for the case study. Observation will be performed in all parts of the traditional 

urban area combined with the walking tool and serial vision for collecting data. 
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1.3.3.6 Walking tool  

Sinclair (2003) indicates, “Walking is the best way to explore and exploit the city” 

(Sinclair, 2003:4). Careri (2002) asserts, “Walking is useful for architecture as a cognitive 

and design tool, as a means of recognizing a geography in the chaos of the peripheries, and 

as a means through which to invent new ways to intervene in public metropolitan spaces, 

to investigate them and make them visible” (Careri, 2002:134). It is a multifaceted activity 

and a temporal practice, which has an impact on design, for example, urban walking has 

yet to be fully understood and engaged with” (Matos Wunderlich, 2008). Structured 

walking will be used as a tool to make observations for the case study (Old Rusafa) to 

collect the visual data, walking is a really useful tool to collect data because the case study 

covers the traditional urban area and walking around such an environment and a space is 

the best way to understand and analyse that locality. 

 

1.3.3.7 Serial vision 

The term serial vision was developed by Gordon Cullen to illustrate what a pedestrian 

experience when moving through space. The pedestrian’s view continually changes when 

moving through a curving pathway, arriving at a courtyard, or turning a corner. This 

changing view creates a sense of discovery and drama (Cullen, 1961:17). To carry out the 

case study, it is necessary to identify a method to collect the visual data. This consists of a 

sequence of photos from all parts of the traditional urban area under consideration. In this 

research, the serial vision method will be used to collect and analyse data. 

 

1.3.3.8 Mapping, analysing and interpreting the qualitative data 

The collecting of visual data will comprise many linear sequences of photos from all parts 

of the locality studied. The sequential photographs will be from many walkable routes and 

will be clustered. New approaches and computational tools will be used for analysing 

collecting data and after that will be mapped for assessment. Maps will be produced for 

illustrating each element of the traditional urban area. Each map will be interpreted and 

evaluated. “The original aim of using a variety of data gathering methods (textual and 

visual) was to enable a form of qualitative triangulation to be deployed in analysing the 

complex web of audience responses”(Peng and Park, 2013). 
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1.3.4 Stage 4: Smart and Sustainable Urban Design Framework for Old Rusafa 

 

New systemic approaches and computational methods such as (CAD) or other types of 

documentation, e.g. sketches and photographs will be used at this stage to evaluate and 

analyse problems at both historic area and building scale (Lim, 2010:41). “A Digitised 

Planning System should equip architects, planners, and stakeholders generally to properly 

weigh up the pros and cons of different options in delivering outcomes. This would be an 

“Urban BIM”: a system that integrates professional activity and leaves no spatial voids” 

(Stonor, 2014). This research will apply relevant theories and approaches in urban design 

and architectural practice. As a result, a smart and sustainable urban design framework will 

be produced, providing conceptual solutions of the future of Old Rusafa in terms of the 

environment, land use, transportation, public open space and the historic city centre image. 

 

1.3.5 Stage 5: Conclusion: Opportunities and Constraints 

 

Stage five is the final stage, in which conclusions are drawn about the learning experience 

gained from the conduct and completion of this research. Potential future related research 

directions on the subject are indicated. Then, we will identify the opportunities and 

constraints of the traditional urban fabric and will suggest some guidelines for the future 

development of Old Rusafa regarding ICT & smart sustainable design and potential 

application in other cities. 
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1.4 Contribution to Knowledge 

 

The contribution to knowledge is to propose a method to fill a gap related to the use of the 

‘Smart and Sustainable City’ concept in a historic environment and to determine the 

positive and negative aspects (opportunities and constraints) in the historic centre of 

Baghdad. Smart city themes have been applied in Masdar City as one of the world’s eco-

cities, which is modelled on historical precedent, and with a problematical result. This 

thesis will seek to apply a smart and sustainable approach to an existing inhabited historic 

fabric.  In addition, the most important contributions made to knowledge in this research 

are highlighted below: 

 

1. Conducting a problem analysis review of the current situation in Old Rusafa, to 

find which sustainability and digital techniques potentially provide new methods 

for developing the broken urban structure of the historic centre. 

2. By using advanced computational methodologies for addressing accelerated 

planetary urbanisation in Old Rusafa, we will promote and develop new ways to 

explore complex urban territories.  

3. Identification of contemporary decision-making approaches and processes 

including citizen’s attitudes and thoughts towards smart and sustainable cities. 

4. Development of appropriate recommendations that will aid in an improved 

approach towards smart and sustainable future in historic areas. 

5. Developing an analytical framework for exploring ICT as a mediator between 

sustainability and traditional urban design on the one hand and the smart city on the 

other. 
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1.5 Thesis Structure 

This thesis is organized into ten chapters, in which the main goals are achieved. 

1.5.1 Chapter 1 Introduction 

This introductory Chapter shows a glimpse of the research context and a description of the 

research objectives and question. It will provide a brief explanation of the research 

methodology and identify the contents of each of the ten chapters. Finally, Chapter 1 will 

clarify an outline of the structure of this research. 

 

1.5.2 Chapter 2 City Structure and Urban Transformation in Baghdad City 

Chapter 2 will examine how Baghdad city emerged and will try to develop a 

comprehensive understanding of the history of urban transformation in the context of city 

change. This chapter will explore the process of urban transformation in Baghdad and 

explain its different types of urban patterns. Moreover, this section will illustrate the main 

components of urban form in the historic centre of Baghdad. 

 

1.5.3 Chapter 3 Urban Heritage and Conservation Literature Review 

Chapter 3 will seek to build a theoretical background about urban heritage context, 

conservation, and urban conservation. It will discuss the relevant principles of urban 

preservation in historic cities and evaluate the role of maintenance of traditional urban 

fabric. Then this chapter will review the physical and social conditions of Baghdad and 

examines the contemporary situation of heritage and conservation there. Finally, this 

section will revitalise urban heritage in Old Rusafa regarding its urban pattern, network 

and fabric. 

 

1.5.4 Chapter 4 Urban Sustainability Literature Review  

Chapter 4 will scrutinize the sustainability concept as a worldwide concern and will debate 

its definitions, aims, and dimensions. Then it will focus on sustainable urbanism and 

discuss various aspects that have a direct or indirect impact on the sustainable urban form 

by analyzing a range of policy and strategies to achieve urban sustainability. It will 

examine the principles of sustainable urbanism and explore how to evaluate a sustainable 

city by discussing and giving examples of comparative analysis of a number of cities in 

using urban sustainability indicators. 
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1.5.5 Chapter 5 Smart Cities Literature Review 

Chapter 5 will explain the term smart city and will show the main components of the smart 

city concept. It will illustrate some challenges faced in the implementation of smart cities 

projects and the role of ICT and IoT in addressing them. This chapter will show the main 

design principles for smart cities and policy approaches. Furthermore, it will seek to 

examine a different type of literature review of the primary test cases of the smart city 

concept. 

 

1.5.6 Chapter 6 Smart and Sustainable City Literature Review 

 Chapter 6 will try to conceptualize and define the aspects and implementation domains 

that constitute smart sustainable cities. It will investigate the literature review around the 

subjects of smart sustainable cities and identifies the term smart sustainable city (SSC) in 

various ways according to different literatures. It will examine the influence of the smart 

city concept on sustainable behavior, planning, and urban sustainability. This chapter will 

clarify smart sustainable cities indicators (SSCIs) and their assessment approaches.  

 

1.5.7 Chapter 7 Research Methodology 

Chapter 7 will examine the methodology adopted throughout this research that aims to 

realise the respective results. It will seek to highlight the design method and will present 

the mixed research methods of qualitative and quantitative methodologies that will be 

utilised in the case study area. It will show various ways of collecting data including 

physical field survey and citizens’ questionnaire and the methods of analysis including 

descriptive and spatial analysis. 

 

1.5.8 Chapter 8 the Case Study Area (Old Rusafa) Analysis and Examination 

Chapter 8 will examine the case study data and develop a comprehensive understanding of 

the existing physical condition. It will seek to bring to light particular aspects of the case 

study (the area between Al-Rashid Street and the Tigris Riverfront in Old Rusafa), which 

has been chosen as the case study area of this thesis. This part also will illustrate the data 

collecting method and represent the analytical stage of the collecting information. It will 

clarify the utilising of the methodological approaches and tools that analyse the fieldwork 

to answer the research questions, using various sources such as maps, photographs and 

legislative texts. 
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1.5.9 Chapter 9 the Case Study Data Analysis and Examination 

Chapter 9 will display the analysis in line with the structure of the posted survey, and will 

show the main essential guidance to be utilised in a practical case study that was 

determined. It will clarify the relatively high awareness of the interviewees to the issues 

facing Old Rusafa. It will explain the structured interview that includes seven parts, and 

each one of these elements involves various questions. This chapter will deliver the 

analysis of factors that represent the historic centre of Baghdad (Old Rusafa). It will show 

the analysis of accessibility, infrastructures and facilities in the historic centre of Baghdad. 

Finally, it will investigate the significance of sustainability indicators and smart city 

characteristics. 

 

1.5.10 Chapter 10 Towards Smart and Sustainable Urbanism Framework in Old 

Rusafa 

Chapter 10 will produce an adequate framework and guidelines for the controlled 

development for the future of Old Rusafa taking into account the new principles and 

criteria of the smart sustainable cities concept. It will determine guidelines for the future 

development of the case study area. This section will show how the implementation of the 

smart sustainable city concept in the historical environment of the case study area faces a 

big challenge on how to integrate various advanced technologies and infrastructures to 

minimise the environmental impacts and the deterioration of the traditional urban context. 

 

1.5.11 Chapter 11 Results, Discussions and Conclusion 

Chapter 11 will involve a summary of the significant contributions made to knowledge in 

this study throughout its chapters, with the consideration of how the research questions and 

aims are answered and achieved. Each section of this chapter will clarify how each chapter 

was examined during this study and where within this thesis it is adduced, authenticated, it 

attains the thesis aims and answers the research questions. 
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2 Introduction 
 

uring the 21st century, urban transformation of cities has been intensely affected by 

flows of socio-economic and technological processes. Through the centuries, such 

as all historical places in Mesopotamia, Baghdad has given an outstanding example of 

dramatic evolution. The capital city of Iraq, which stands on the river Tigris, faced various 

transformation processes in the culture and physical environment due to social and political 

movements (Figure 2.1). The transformation of Baghdad is a very complicated process 

driven by various factors affecting the homogeneity of the old urban fabric. 

Reconfiguration and the production of new urban typologies within the heritage fabric 

were the most significant effects. The outcome was different spatial languages competing 

with each other. This transformation changed the relations and hierarchies among spaces, 

which allowed more flexibility and accessibility between private and public space (Figure 

2.2).  

 

This section of the thesis will identify the research aim three and question one-part B (page 

3) along with the study approaches, which will be used to implement this research and fill 

the thesis gap. The primary purpose of this chapter is to examine how Baghdad city 

emerged and to develop a comprehensive understanding of the history of urban 

transformation in the context of city change. To achieve this aim, this chapter will utilise 

urban morphology to explain how Baghdad transformed from a geometric city (the Round 

City AD762 by Caliph Al-Mansur) to an organic form and then from a traditional city to 

the modern metropolis. It will seek to analyse the process of urban transformation in 

Baghdad and show different types of urban patterns. Moreover, this chapter will try to 

illustrate how the new way of transportation represented by the car has affected the historic 

centre and changed the structural system of Baghdad. Then this chapter shows the main 

components of urban form in the historic core of Baghdad. The result of this section has 

led to identifying the heritage features and components of the traditional urban fabric in 

Old Rusafa that is suitable to create smart and sustainable urban areas.  

 

 

 

 

D 
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Figure 2.1: Iraq Map 

 city Source: https://www.mapsofworld.com/iraq/ 
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Figure 2.2: The Urban Growth and Transformation in Baghdad City from the First AD to 

2016  

Source: Author 2016 
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2.1 Historical Background 

 

A set of factors played a substantial role to determine the locational choices of historic 

cities such as the availability of natural recourses, trade routes, and political considerations, 

and in some issues on the religious significance (Bianca, 2000:137). In the first century 

AD, most Mesopotamian cities grew on the bank of great rivers that are the source of 

prosperity to the country. Many villages and towns were connected by waterways and 

canals on both sides of the river Tigris. In the early 7th century, there is mention in the 

historical writings of a market called Baghdad on the western bank of the river Tigris, due 

to the transportation of goods and the massive agricultural activity. This shows that 

Baghdad market was a connecting area between east and west and it was regional market 

before the coming of sea routes, probably as part of the famous Silk Road on the way for 

convoys between India, Persia, and Iraq (Figure 2.3) (Al-Silq, 2008).  

Figure 2.3: The area of Baghdad in the first AD centuries before the building of the round 

city Source: (Al-Silq, 2008). 
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2.1.1 The City of Peace (762-809) 

 

Through the centuries, such as all historical places in Mesopotamia, Baghdad has given an 

outstanding example of dramatic evolution. The city, which stands on the river Tigris, 

faced various transformation processes in the culture environment due to natural and 

political reasons (Al-Hasani, 2012). It faced the biggest challenge in its history when it was 

chosen by Caliph Al-Mansur to be his capital city. Al-Mansur was the second caliph of the 

Abbasid Empire, and he ruled the Islamic world beginning in 750 AD (Marozzi, 2014:2).  

 

Al-Mansur started searching many areas that deserved to be the place for a great empire 

ruling almost half of the known world stretching from Morocco to Central Asia. After 

discussion with his assistants and meeting with a number of citizens, he decided that 

Baghdad was the most appropriate area. In 762 AD, Al Mubaraka land (meaning the 

blessed) was chosen to construct the round city (The City of Peace) (figure 2.4 A & B), 

with a palace and mosque in its centre. The City of Peace took four years for construction 

(762-766 AD). The city had four equidistant gates (Kufa Gate, Basra Gate, Sham Gate and 

Khorasan Gate) and two main radial streets surrounded by a deep moat and three walls, 

17m high the outer one, 30m high the middle and the most significant with balconies and 

watchtowers. Then the third inner wall that separated private houses and the governmental 

buildings. In the main centre, there were the two impressive buildings, the mosque and the 

Royal Palace of the golden door. The fundamental feature of the palace was a massive 40m 

dome roofing the central two floors (Al-Silq, 2008).  

 

Figure 2.4 A: Round City in the times of al-Mansur 

Source: https://www.pinterest.co.uk/pin/352758583295501453/?lp=true 
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Figure 2.4 B: The City of Peace                 

Source: (Marozzi, 2014) 

 

The mosque had a square shape, a square minaret, a pulpit, a mihrab, five courtyards and 

two rows of columns around the courtyard. This mosque was built similar to Masjad-al-

Nabi in Medina (Berehinejad et al., 2014). In the following decades, the city started to 

extend beyond its wall because of limited space and increased population. The outer four 

gates were joined with roads going to the nearer villages; Karkh village was the most 

important one, which grew to be an urban area that covered the whole area to the south of 

the city. The surrounding urban district became much more complex each village grew and 

had its mosque, market and administrative buildings. The market became an essential part 

of the city that played a significant role to promote its prosperity. Soon after, a new urban 

settlement was built by Caliph Al Mehdi, the son of Al Mansur, on the eastern side of the 

Tigris that will be the basis of the case study of this thesis. Al Rusafa mosque was the first 

monument built in this new district (the palace was built later). Al Mehdi city was also 
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surrounded by a moat and wall and was joined to the circular city by a bridge (figure 2.5) 

(Al-Hasani, 2012). As the city continued to grow, many urban districts and palaces were 

built such as Al Kuld palace, Issa palace, and Al Qarar palace. The population of Baghdad 

was around one million; the city became one of the most multicultural places on earth, 

different nationalities and religions lived there, reaching its peak with the golden age of 

Harun Al Rasheed. (786-809 AD) (Marozzi, 2014:38).  

 

The name of Baghdad dominated the whole capital due to the cultural facilities and 

policies at that time, while the name of the city of peace started to disappear progressively. 

The city consists of two fundamental parts, Karkh on the western bank of The Tiger River 

and Rusafa on the eastern bank. The architectural type of the city at that time can be found 

from the illustrations in the historical books, which described the architectural type of Al 

Hira city that had an open central courtyard surrounded by arcades and within them, the 

most important large space called the iwan. The domes were the other significant features 

of the Abbasid age covering the large spaces (Al-Silq, 2008). 

Figure 2.5: The Round City (762-946) 

Source: http://www.amusingplanet.com/2016/07/the-round-city-of-baghdad.html 

 

http://www.amusingplanet.com/2016/07/the-round-city-of-baghdad.html
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2.1.2 New Urban Center (809-946) 

 

After Al Rasheed’s death in 809 AD, the struggle between Al Amin and Al Mamoon to be 

crown prince reached the point of warfare. Al Mamoon’s army attacked the round city, 

destroying part of its walls, and many palaces, and killed Al Amin. The new Caliph 

decided to move to the Rusafa area and construct a new royal palace. Later several 

building and palaces were built around the royal palace, forming a new urban centre on the 

eastern bank of the Tigris River called Dar Al Khilafa (house of Caliphate) (Al-Silq, 2008). 

However, after the death of Al Mamoon in 833 AD, the new Caliph Al Mutasim moved the 

capital of the Abbasid Empire to Samara in 836 AD.  

 

Later Abbasids returned from Samara in 892 AD, and a new city centre in Al Rusafa was 

constructed with a half-circular wall (Bianca, 2000:249). A market grew around the new 

urban centre, Thulatha, developed many urban districts, which became the historic core of 

Baghdad city. These areas had centres containing the two main components the mosque 

and the market, and a variety of buildings, for instance, schools, libraries, public baths, 

hospitals and the most significant area composed of compact, houses in narrow alleys. The 

new public centre grew from three sides and was connected with the other side of the 

Tigris River by the only bridge. This growth was organic, which depended on the old 

existing paths and nodes. Paths distribution, the relationships between mass and space, 

compact fabric, a gradation of urban paths from the public to private and the narrow alleys 

were the fundamental characteristics of the urban structure of the city (Al-Silq, 2008). The 

extension of the new urban centre has led to the building of a new wall for more protection 

from external threats (figure 2.6). These city walls and structure remained until the end of 

the 19th century. 
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Figure 2.6: Baghdad morphology until the end of Abbasid Empire 

Source: (Marozzi, 2014). 

 

2.1.3 The Dark Periods 

 

The history of Baghdad witnessed an eventful path of prosperity in times such as the 

Abbasid Empire when Baghdad had many unique libraries. The House of Wisdom was an 

attraction point for the most significant thinkers, scientists, mathematicians and linguists of 

the world. However, Baghdad had also a difficult time of floods, epidemics, fires and 

foreign control. In 1258 was the darkest period when Mongols occupied and destroyed the 

round city. The great Khan of the Mongols, Mongke in 1255 put his brother Hulagu Khan 

in charge of an army whose goals were to destroy the Abbasid Empire. Hulagu’s army, 

estimated at over 150,000 soldiers, entered and occupied the City of Peace on February 

10th, 1258 and destroyed mosques, palaces, libraries, and hospitals within one week 

(figure 2.7). They threw the books from Baghdad's libraries into the Tigris River, which 

was said to turn black with the ink from the books. More important than everything, The 

Mongols killed between 200.000 and 1,000,000 people in that week of destruction. They 

left Baghdad completely depopulated and uninhabitable (Marozzi, 2014:143). 
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Figure 2.7: Baghdad 1258-1534 

Source: (Marozzi, 2014). 

 

Up to the 20th century the city has been occupied many times by different groups, for 

instance, the Buwaihids (946-1055), Seljuks (1055-1152), Ilkhanid (1258-1338), Jalairids 

(1338-1411), Ottomans (1638-1917), the British (1917-1932) and the Americans (2003) 

have all left their marks in varying degrees and reduced Baghdad’s status (figure 2.8) (JCP, 

1984). Caliph Al Nasir and Caliph Al Mustansir tried in the early 14th century to bring 

some well-being back to Baghdad. They constructed essential buildings such as Al 

Mustansiryia School (figure 2.8 A), Al Nasiryia palace (The Abbasid palace), The Tomb of 

Zumurid Khatun (Al Nasir’s mother) and Al Khulafa mosque (figure 2.8 B), which are still 

the oldest existing features of Baghdad. Al Khulafa mosque was built to be Dar Al Khilafa 

(House of the Caliphate), its minaret still exists but now beside a new mosque built in 1960 

(Al-Silq, 2008)(figure 2.8 C). 
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Figure 2.8: Old Core of Baghdad City 

Source: Author 2016 according to google 

 

          Figure 2.8: Oldest existing features of Baghdad City   

Source: Author 2016 according to google 



CHAPTER 2: CITY STRUCTURE AND URBAN TRANSFORMATIOM IN BAGHDAD CITY  

 

P a g e   28 

 

Figure 2.8 A: Al Mustansiryia School 

Source: Author 2016 according to the Municipality of Baghdad 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

Figure 2.8 B: Tomb of Zumurid Khatun 

Source: https://archnet.org/sites/1696/media_contents/35530 

 

 

Figure 2.8 C: Khulafa Mosque 

Source: Author 2016 
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In the 17th century, a map showed Baghdad surrounded by a quadrilateral wall with four 

gates on the eastern bank of Tigris River while Karkh on the western bank was reduced to 

a linear area with small neighborhoods (figure 2.9). Another map in the 18th century 

documented the city with its four gates, Kulwatha Gate or Eastern Gate, Muatham Gate, 

Wistani Gate and Talsam Gate, also it was indicated that there were 22 Khans, several 

public baths, and 20 significant mosques (figure 2.10). The urban components were well 

organised and combined in the 19th century due to the geometrical form of the city. The 

street pattern of Baghdad was narrow and irregular, the houses were more suitable for the 

social and climatic characteristics of the city and fully integrated with their urban context. 

In the late of the 19th century, the Ottoman began to cut the first axis in Baghdad Rasheed 

Street and attempted to import Westernization into the urban evolution pattern (Al-Hasani, 

2012)(figure 2.11).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.9: Baghdad in 17th Century                              
Source: (Sousa, 1952). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.10: Baghdad in 18th Century 
Source: (Sousa, 1952). 
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        Figure 2.11: Baghdad 1534-1914 

Source: (Marozzi, 2014). 

 

2.1.4 Baghdad in 20th century 

 

Another change occurred in 1917 during WWI, when after centuries of Ottoman control 

the British Army entered Baghdad, and once again it becomes a capital city looking to 

construct a new contemporary country, but under the British mandate. Baghdad witnessed 

a further change in the urban components and with the cultural structure at the beginning 

of the 20th century due to the political, economic and social situation. The opening of 

Rasheed Street in 1908 and then completed by the British was the first change in the 

traditional urban fabric (figure 2.12). The street became the most significant feature and 

the centre of business in Baghdad city for decades. The traditional style of buildings on 

Rasheed Street had a unique type, which gave the street an outstanding character. 
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Figure 2.12: Rasheed Street 

Source: Author 2016 According to the Municipality of Baghdad 

 

New urban districts emerged outside the historical area in different directions in the 1930s, 

the new districts (Saadoon to the south, Waziryia to the north and Salihyia and Karadat 

Maryiam on the western bank of the river), they were designed according to the western 

methods like gridiron planning and the garden city (Al-Silq, 2008), while the old urban 

fabric developed in two directions towards the Northwest and the Southeast. At the same 

time, the urban evolution programs neglected the urban heritage concerning renovation and 

preservation of the old traditional sites. Again three major roads (Kifah Street, Sheikh 

Omar Street and Khulafa Street) were penetrated into the historical fabric of Rusafa 

parallel to the Tigris River between World War One and Two (Al-Hasani, 2012), with a 

rate of demolition of about 32 hectares or 6% of the whole site of the old city (JCP, 1984) 

(figure 2.13).  

 

After the massive increase in economic resources in the 1950s, the establishment of the 

Higher Council for Reconstruction determined the modern planning notion for the city (Al-

Hasani, 2012). Furthermore, massive projects in Baghdad were implemented such as 

electric power stations, oil refineries, large factories, and dams, which were essential 
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projects to protect the Mesopotamian valley from the risk of floods. These circumstances 

led to the invitation of many famous architects in the world to design projects and create 

unique concepts for Baghdad city. They tried in their designs to combine different ideas: 

Wright by designing the Opera house of Baghdad and the master plan for greater Baghdad, 

and Gropius in his design of the University of Baghdad created a sophisticated system of 

masses and spaces inspired from the courtyards in the old city. In addition, the amazing 

design of Baghdad Gymnasium building by Le Corbusier, The Ministry of Planning by 

Ponti and the Art Gallery by Aalto were also planned (Al-Silq, 2008). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.13: Baghdad 1957 
Source: (Pyla, 2008) 

 

The Iraqi Government between 1956 and 1984 appointed various international Architects 

and Planners to prepare a master plan due to the rapid extension in Baghdad city. P.W. 

Macfarlane was the first one who proposed in 1956 eight sectors each one with a 

population of about 18000 and a road system joining the historic urban area in Baghdad 

with new river bridges and the outlined districts (figure 2.14).  
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Figure 2.14: The Master Plans for Baghdad, P.W. Macfarlane, 1956 

Source: The Municipality of Baghdad 

 

In 1958, modern urban planning of five sectors of Baghdad was submitted by Doxiadis. He 

suggested a rectangular district along the northwest and the southeast axis of the river. 

Doxiadis’s master plan aimed to achieve a more comprehensive framework for 

modernization (Pyla, 2008) (figure 2.15). The third master plan by Polservice for Baghdad 

city in 1970 determined the administrative boundaries and the development strategies until 

2000. Polservice recommended preserving as many as possible of the traditional sites and 

urban fabric of the historic quarters (figure 2.16).  
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Figure 2.15: The Master Plans for Baghdad, Dioxides, 1958 
Source:(Pyla, 2008). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.16: Polservice (Poland) Concept of multiple circles of greater Baghdad 2000  

Source: (Polsevice, 1973) 
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The last comprehensive master plan for Baghdad was submitted by JCCF 1987(figure 

2.17). One of the significant comprehensive urban conservation master plans for Old 

Rusafa was submitted by JCP (Japan planners, Architects, and consulting engineering) in 

1984. Urban conservation and redevelopment of the traditional core were the main aims of 

this scheme. This project proposed a buffer zone around the old centre by promoting the 

advancement of a central business district (CBD). This master plan was only partially 

implemented due to the political condition from 1990 until now. The proposed 

conservation scheme designated conservation places and monuments to ensure their 

protection. It also offered solutions that minimized the damage as much as was possible by 

the removal of eyesores, development control, incentives for restoration, and by 

environmental rehabilitation and revitalization. The JCP plan (1984) designated 

conservation places within Old Rusafa, identified building by building, their typology and 

architectural interests, and suggests various criteria for intervention, restoration, urban 

repair, infill or substitution. A methodological approach for such intervention and a 

corresponding ‘manual’ for the use of The Municipality of Baghdad was proposed, to 

permit it to control on-going growth. They assert that conservation and development in the 

historic core should be implemented in the progressive stage, and can succeed only when 

other equally necessary legal, administrative and financial tools are provided. The 

importance of this plan is not envisaged as merely a passive protection of the existing 

historic centre. In addition to proposing the conservation, restoration or rehabilitation of 

significant portions of the historic centre, the structure plan and urban design schemes aim 

for an active development of the historic fabric. This included the retrieval of many 

fundamental parts which, if realized, would significantly improve the image of Old Rusafa 

(figure 2.18) (JCP, 1984).   
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Figure 2.17: Master plan of Integrated capital development plan of Baghdad 2001 

Source: (JCCF, 1987). 

 

Figure 2.18: Goal Image of Rusafa Historic Center 

Source: (JCP, 1984) 
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2.2 Assessment of the process of urban transformation in Baghdad city form and 

function 

 

During the 21st urban transformation of cities has been intensely affected by flows of 

socio-economic and technological processes. Selim (2017) argues that “improving the 

experience of built landscapes not only involves refining their urban quality but also 

ingrains belief in an inclusive change in the outcome. In many situations, the overhaul of 

districts and neighborhoods holds unique connotations of repairing existing defects in the 

outdated and creating a reborn reality” (Selim, 2017:14). 

 

The transformation of Baghdad city is a very complicated process driven by various factors 

affecting the homogeneity of the old urban fabric (figure 2.19). Reconfiguration and the 

production of new urban typologies within the heritage fabric were the most significant 

effects. The outcome was different spatial languages competing with each other. In Figure 

2.20, I have analyzed the process of urban transformation in Baghdad and showed a 

different type of urban pattern. The city began with a circular geometric form (The Round 

City) from 767 to 912 AD and then transformed to more organic pattern until the end of 

the 19th century. This transformation changed the relations and hierarchies among spaces, 

which allowed more flexibility and accessibility between private and public space. 

 

Baghdad witnessed another transformation in the 20th century due to the urban growth, 

political issues and economic evolution. The new geometrical areas with new wide streets 

have increased the pressure on the historic part of the city physically, economically and 

socially. Since the last transformation the relation between private and public in the new 

districts has changed, privacy has started to disappear and converted to publicity, and 

public spaces are still looking for their identity (Al-Hasani, 2012). 
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    Old Rusafa                                                                         Westernization: 1800-1960                                                   

 

Reconstruction Boom: 1970                                                                     Urban Change 1983 

Figure 2.19: Urban Transformation in Historic Part of Baghdad (Old Rusafa) (JCP, 1984) 

Figure 2.20: Urban Transformation in Baghdad 

Source: Author 2016 
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The analysis and illustration of the urban growth, morphology and the transformation of 

Baghdad city in Figure 2.2 started from the first century AD when the area of Baghdad was 

still small cells and then developed to be villages that have organic patterns and connected 

to each other through natural paths (waterways, canals, and routes). To use ideas from 

Batty this analysis shows that Baghdad started with stochastic growth from the bottom up 

based on developing one of these cells to be the main point for attracting other cells such 

as Karkh village.  For example Batty has stated that “the city has grown in some direction 

instead of others is largely due to a combination of physical and accidental historical 

factors, it does not imply any differences in the way growth has occurred from one time 

period to the next” (Batty et al., 2006). Later Baghdad witnessed another type of growth, 

top-down when one of its settlements was chosen to be the centre of the Abbasid Empire 

and a comprehensive master plan (the round city plan) was prepared for it. This type of 

growth represents a different method for thinking at that time, and a new urban form and 

pattern was produced due to that. This show according to Batty’s analysis that systems are 

resilient and can represent different types of transformations that rely on the processes that 

generate them. 

 

The limited space and fixed boundaries of the new geometric pattern played a fundamental 

role to promote the organic form, which had the ability and flexibility to extend and 

evolve. In addition, we will find that the geometric pattern created new nodes and urban 

networks that produced new processes for developing urban transformations and led to a 

growing complex structure in Baghdad city. Each one from these systems had their unique 

urban components such as mosque, palace, market and administrative buildings and 

showed strong levels of connectivity that indicate the fact that Baghdad city had reached a 

level of self-organization in the golden age of Harun Al Rasheed (786-809 AD). 

 

Baghdad had only an organic pattern after the destruction of the round city in 1258 by the 

Mongols, and that model remained until the 20th century when a new essential change in 

the political, economic and social situation pushed such systems into another regime. The 

new way of transportation represented by the car also invaded the traditional fabric and 

changed the structural system of Baghdad. Due to that, new urban systems and forms 

emerged outside the historical area in different directions and three major roads were 
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penetrated into the traditional fabric of Rusafa parallel to the Tigris River. Nowadays 

Baghdad has therefore a complex system and urban forms.  

 

I have also tried through my analysis in Figure 2.2 to show how such a system can grow 

and change in different forms affected by technological innovations. These new structures 

or networks are defined by their functions and connections to each other through various 

ways such as invisible smart electronic networks, smart transport systems, and smart 

central control systems. However, it still needs to be discovered who will be responsible 

for managing these new systems, what type of processes and morphology they will follow 

to build themselves. Furthermore, how these systems will develop and promote the 

traditional fabric in Baghdad and became an example for other historic cities, most 

importantly “what modern information technologies might do to the future city during the 

next 100 years” (Batty et al., 2006), will be the subject of this thesis. 
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2.3 Components of Urban Form in the historic centre of Baghdad 

 

The term urban form has been used in the recent literature to describe a city's physical 

characteristics and features that are related to land-use patterns, transportation systems or 

sometimes to urban design (Jabareen, 2006). However, urban form is not only related to 

the physical sides but also might make other contributions to social aspects such as social 

interaction and sense of society. The UK Government Office for Science defines urban 

form as “the physical characteristics that make up built-up areas, including the shape, size, 

density and configuration of settlements. It can be considered at different scales: from 

regional to urban, neighborhood, ‘block’ and street”. It always develops in response to 

economic, environmental, social, and technological evolutions (Government Office for 

Science 2014). Urban form defined by the City Form Group cover five elements that make 

up a city's urban form: density, land use, transportation, housing or building types, and 

layout (M. Jenks et al., 2010). Regarding urban form Bianca, asserts that there is an 

interaction between what individuals build and what they believe, which has led people to 

structure their environment, while they are also affected by it in their attitudes as an 

outcome of interacting with it over. “Urban form, architecture, and cultural tradition can be 

seen as a natural expression of prevailing spiritual values and beliefs which are intimately 

related to the acknowledged cosmic order of the world” (Bianca, 2000:22). The modern 

city of Baghdad represents one of the significant historical cities in the Middle East; it 

contains four main historical areas: Old Rusafa, Karkh, Adhamiya and Kadhimiya. The 

form of Baghdad has changed as the complexity of its systems has increased. The 

traditional urban form of the historic core of Baghdad has been influenced by social, 

cultural, and religious factors. During the last few decades, Old Rusafa has suffered in both 

its monuments and areas, however, enough urban fabric remains to evoke its past grandeur. 

Four main urban components identify the traditional urban form in the historic centre of 

Baghdad (the traditional urban fabric, Baghdadi houses, mosques and traditional souks). 

This section will assess the importance of the main components of urban form in the 

historic centre of Baghdad. It will also seek to illustrate how the traditional urban form has 

played a fundamental role in promoting citizens’ social life by creating a sustainable social 

environment, identity, privacy, safety and equity. Furthermore, this section will debate how 

the modern method of transportation represented by the car has affected the structural 

system of the historic core. 
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2.3.1 The Residential Unit (Traditional Baghdadi Houses) 

 

The urban fabric in Muslim cities is determined by clusters of residential units due to the 

particular attitude of Islam towards formal civic institutions and its relatively low emphasis 

on monumental public buildings and their sheer quantitative dominance (Bianca, 2000:72).  

The residential unit that represents the courtyard house is the most complex of all elements 

of urban form in the traditional Islamic city structure and especially in Old Rusafa (figure 

2.21). The majority of the traditional Baghdadi houses have been built in the nineteenth 

century and represent the output of a long period of development and characteristics that 

are the combination of experience and the invention of climatic influences in Muslim 

lifestyle (Warren and Fethi, 1982:42). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.21: The Complexity of Designing Group of Traditional Baghdadi Houses Makes 

Separation Impossible, Even Shanashils Reached out Virtually to Touch 

Source:  (Warren and Fethi, 1982:201). 
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The traditional Baghdadi houses consist of two floors and one courtyard (some of them 

with two courtyards) (figure 2.22), and they are accessible from one entrance only, which 

leads visitors through a series of sub-spaces before reaching the central courtyard. Due to 

the density of population and the limitations in land area in Baghdad, these houses are 

structured vertically with spaces on different floors in relation to the central courtyard (Al 

Sayyed, 2012). “The Muslim builds his house in order to live in it with his extended 

family. The house's structure usually allows for horizontal and vertical expansion to 

accommodate increasing needs that may arise from the marriage of one of the sons or new 

births, and as allowed by the topographic nature of the flat or mountainous landscape” 

(Shokry, 2012). The main element in these houses is a central open courtyard that plays a 

vital role as the focal point of the family's social interactions (figure 2.23). One of the 

essential motivations behind the choice of the courtyard as a fundamental part of a 

traditional Islamic house is the desire for privacy. This particular spatial thinking can be 

seen in most traditional areas in Baghdad where the courtyard house was used as a 

significant part of the urban fabric (Bianca, 2000:80). The main source of air, light and a 

place where visitors could dismount in traditional Baghdadi houses is the courtyard, it was 

also a place where women would not be seen in this semi-public area (Shokry, 2012) 

(figure 2.24).  

Figure 2.22: Traditional House with Primary and Secondary Courtyards, Cross-Section, 

Elevation Long Section Above Right 

Source: (Warren and Fethi, 1982:161) 
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Figure 2.23: A Central Open Courtyard as the Focal Point of the Family's Social 

Interactions Source: (Warren and Fethi, 1982:69). 

 

 

 

Figure 2.24: The Courtyard is the Main Source of Air, Light and a Place Where Visitors 

Could Dismount, and it was Also a Place Where Women Would Not be Seen in this Semi-

Public Area  

Source: (Warren and Fethi, 1982:57,137) 

 

The narrow alley together with the hierarchy of the traditional Baghdadi house provides for 

a series of thresholds of security, particularly visual security between spaces. “In physical 

terms, security can be seen to be provided by concentric rings of protection, the concentric 

rings being provided by passive, design or construction elements of the building clusters 

and surrounding area” (Shokry, 2012). The traditional house emphasises the inviolability 

of the private domain, the interior of the house does not reveal its secrets and charms to 

outsiders, and in fact, the exterior of these houses is very deceptive with high walls and 

balconies (Shanasheel). The significance of the Shanasheel is that it filters light while 
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increasing ventilation, and allows looking outside without being seen (figure 2.25). This 

indicates that the interior of the Baghdadi houses was more important than the exterior. 

“The traditional street of the traditional quarters of Baghdad are distinguished by the 

elaborate overhanging screened and balconied windows, known as Shanasheel which jetty 

out from the upper rooms, and by handsomely decorated entrance doorways fronting on the 

street”  (Warren and Fethi, 1982:42). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.25: Shanasheel Filters Light, Increasing Ventilation, and Allows Looking Outside 

without Being Seen 

Source: Author 2016 

 

2.3.2 The Mosque 

 

Old Rusafa in Baghdad is considered as a model of Muslim cities, in which the location of 

a mosque and its relationship with the other urban components has been considered the 

main principle of urban design. A mosque is an axis of connections, a centre for activities 

and as an essential component for citizens living in urban areas (Gazi et al., 2012) (figure 

2.26). The place of the mosque in Baghdad has played a fundamental role in the 

arrangement of the city’s evolution. It reflected the concept of the Islamic nation which 

confirms the promotion of unity and social relations. This point has led to keeping the 

balance in a determination of land use patterns and attention to equity, as in traditional 

Islamic city all citizen has the right to use the religious and public spaces equally. “In the 

early times, the mosque was the exclusive public facility representing the complete range 

of social and civic affairs in the city; it later experienced a certain reduction of its scope 

and a greater concentration on social and religious affairs, at the expense of its political 

function” (Bianca, 2000:110). The land use method within Old Rusafa located the mosque 
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first as a center and then the market and residential neighborhoods surrounding this centre. 

In Islamic cities, people considered the distribution of balanced and convenient access as 

principles in site selection for mosques (Gazi et al., 2012). Mosques in traditional Islamic 

cities were placed in a suitable and standard distance from each other (Mortada, 

2003:85,89).  

 

The form of traditional Muslim cities is based on a religious sense of life and respect for 

family privacy. This type of privacy in these cities and especially in Old Rusafa have led to 

making these areas ecological through permanent boundaries of neighbourhoods and 

homes, dead-end streets and a communal life of all people in a neighbourhood. Gazi argues 

that Islam, because of its value system, has determined behavioural patterns with the role 

of the community and humanitarian organisations such as mosques in settlement 

morphology. In addition, he believes that Mosques are the spiritual identity of Muslims 

and a place of support which started from the beginning of Islam until now and it is the 

most significant part of the urban environment (Gazi et al., 2012). Therefore, one of the 

main aims of traditional urban design in Old Rusafa was utilising various ways of 

preserving heritage in the urban environment by creating harmonious atmosphere in the 

city. The role of mosques in Old Rusafa creates active urban areas regarding the economic, 

social and cultural environment, maintaining the hierarchy and the identity of these historic 

cities. 
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Figure 2.26: A Mosque is an Axis of Connections, a Center for Activities and as an 

Essential Component for Citizens Living in Urban Areas. We can see many mosques in the 

fourth historical spine of Old Rusafa between Gailani and Maidan such as Gailani Tomb 

Mosque, Mnawra Khatun Mosque, Ahmadiya Mosque and Khualfa Mosque (JCP, 1984). 
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2.3.3 The Traditional Suq 

 

Commerce was another significant and dynamic element of the Muslim urban system, 

which always occupied an outstanding position in the traditional city centre in conjunction 

with mosques and related social welfare buildings. One of the hallmarks of traditional 

Muslim cities was the interaction between religious and commercial activities (Bianca, 

2000:123,124). Suqs are the main source of prosperity that provided the economic activity 

in Old Rusafa. They are also one of the main public functions in the urban components of 

Old Rusafa. The suq beyond its commercial purpose is a place for social meeting and 

exchanging all types of news (Bianca, 2000:126). 

 

Urban areas of Baghdad in 1955 indicated that the commercial distribution for both 

markets and small shops occupied the strip areas on the two banks of the River Tigris 

(Alobaydi et al., 2015) (figure 2.27). Many historic suqs were demolished in Old Rusafa 

during the period 1973-1976 such as Mustansiriya (Suq al_Haraj) which was built in 1673 

by Hussain Silandar Pasha. This suq was rebuilt in 1818 by Daud Pasha and demolished in 

1974 when Mustansiriya School was cleared of its surrounding fabric. The origin of Suq 

al_Haraj may well go back to the Abbasid period when it was called the 'Tuesday Market' 

or Thilatha Suq. It consisted of small shops on both side, the suq dimension being about 

130 meters in length and 5 meters in width, it was roofed by a series of domes supported 

by pointed arches and pendentives. The second one was Haidarkhana Suq which was built 

in 1700 and demolished in 1917 when Rashid Street penetrated the traditional fabric of old 

Rusafa. This suq, located in Haidarkhana mahalla of Rusafa and adjacent to the Mosque of 

the same name, was a vaulted suq. Qaplaniya Suq was the third suq, which was built in 

1818 by Daud Pasha. This suq was a small suq of outstanding architectural interest located 

near Qaplaniya Mosque, and it specialised in the sale of rugs and carpets. Its dimension 

was about 80 meters in length and 4 meters in width and was particularly popular with 

foreign tourists.  Qaplaniya Suq was demolished in the 1974-1976 period (Fethi, 1977).  
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Figure 2.27: Concentrated Commercial and Continuous Residential Patterns of Land Uses 

of Baghdad in between 1055-1958 

Source: (Alobaydi et al., 2015). 
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The main suq and oldest one which is still existing are Al-Shorja Suq. It was first called 

Al-Rayahin Suq then al-Attarin Suq. This suq was established at the beginning of Abbasid 

period about 750 AD, and it is the main part that represents the commercial activity of the 

historic area of Old Rusafa. Al-Shorja Suq and its shops, stores and squares have preserved 

its traditional characteristic. It is “a large maze like a narrow street with arcades of shops 

and stalls hiding large warehouses and craftsmen’s workshops behind; some built on lifted 

wooden platforms” (Kirtikar, 2011:41)(figure 2.28). 

 

The linear arrangement of long shopping alleys that could easily be divided into unique 

interconnected parts created the ubiquitous suq structures of the Islamic city. Each section 

was protected by gates which closed at night, so that accessibility to the central suq area 

could be interrupted at any time, just like the same way as in the residential unit. The 

duplicated individual suq sections by parallel units placed “back to back” or enlarged into 

more comprehensive systems by conjunction with perpendicular parts have led to more 

complex souk units in the city centre. The suq was combined with the central spines 

connecting the city gates and the heart of the city centre, complemented by a number of 

parallel alleys and cross-links in the central area. These parallel alleys were divided into 

various specialised sections, allowing visitors to review different goods in one single 

location. Customers could explore through walking from the periphery to the city centre a 

cross section of locally available products. The transport of these people and goods from 

one part to another gives clear proof of this commercial network and constitute a 

significant activity in the streetscape of traditional Muslim cities (Bianca, 2000:128,135). 
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Figure 2.28: The Main Suqs of Old Rusafa are Concentrated in Bab Alagha Area Near Al 

Mustansiriya School and Extend Northeast through the Shorja Suq which is Part of the 

Central Business District (JCP, 1984). 
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2.3.4 The traditional urban fabric 

 

The unique urban fabric is the main element that represents the characteristics of Old 

Rusafa. It contains traditional courtyard Baghdadi houses and narrow alleys, as well as the 

presence of social and cultural places and historical buildings such as Al-Mustansirya 

School, Abbasid Palace, Baghdadi Museum, Old Defence Ministry, Saray Square, Marjan 

Khan, Al Qishla, the Museum of Pioneers and Artists (Albayati et al., 2015). The 

traditional urban fabric is composed of small residential units interconnected onto another 

residential cluster, it becomes a system of hierarchical parts of different sized units 

producing a complex pattern of unity and homogeneity (Kiet, 2010) (figure 2.29).  

 

Bianca described the main land-use pattern of the historic Muslim city as focusing on the 

“multifunctional core structure enveloping or at least partially surrounding the central 

mosque by different layers of interconnected suqs. As a rule, these are interspersed with a 

number of hammams, madrasas, and caravanserais which constitute the support system for 

the mosque and the retail shops”  (Bianca, 2000:143). He also illustrated the feeling and 

movement through this highly articulated complex, the visitor experiences a distinct sense 

of spatial continuity transcending the limits of individual buildings and connecting the 

various realms of public life. At the same time, he receives clear physical guidance 

concerning the differentiation between different sectors (Bianca, 2000:146). The unity of 

urban fabric depends on the ability to display various requirements in a consistent language 

of affiliated forms, based on the diversity of organic patterns at varied hierarchic planes. 

Thus, Bianca mentions, “The integration of individual components is sustained by multiple 

structural analogies and by ascending correspondences within the deep structure of the 

city. Thus, the urban fabric gains access to the symbolic since small elements can reflect 

the structure of the whole in the same way that the human microcosm can mirror the 

universe. It is this hidden vertical reference system which gives depth and unity to the 

urban fabric, instils spatial quality to its individual components, and grounds man in his 

environment by inscribing his temporal urban existence within a timeless order” (Bianca, 

2000:157).  
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Figure 2.29: A: Baghdad 2015 and B: Neighborhood in Old Rusafa  

Source: Google maps, 2015 
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2.4 Conclusion  

 

This research has endeavoured to realise the spatial features, structure and identity of 

Baghdad through examining the process of its urban transformation and growth, and by 

analysing its physical structures at different stages and periods. Ahmadi et al., (2012) 

assert, “New cities form rapidly and usually follow many unconnected concepts that 

confuse urban spaces, while historical cities were formed gradually according to accepted 

patterns and rules. Many non-local agents influence the form of new cities, while the form 

of traditional urban spaces depends on the morphology of the site, the historical 

background and the culture of the local people” (Ahmadi et al., 2012). Thus, urban 

designers, policy-makers, architects and governments should consider devising 

regeneration solutions and endeavours dealing with historic cities, aiming to integrate 

traditional principles with contemporary needs and provide a new vision for rethinking the 

way cities are designed, built, and managed. Moreover, we should seek to find new 

methods of regeneration that might help to find the positive and negative aspects that can 

serve as a platform to resolve the conflicting values of traditional urban form and 

contemporary design models. 

 

Urban form, as Bianca, asserts, is an interaction between what individuals build and what 

they believe, which has led people to structure their environment, while they are also 

affected by it in their attitudes as an outcome of interacting with it over time. “Urban form, 

architecture, and cultural tradition can be seen as a natural expression of prevailing 

spiritual values and beliefs which are intimately related to the acknowledged cosmic order 

of the world” (Bianca, 2000:22). The complex urban structure and form in Old Rusafa 

have provided an example of how to create privacy and a healthy environment for its 

people, especially within the district society. This chapter has illustrated an understanding 

and an assessment of the main components and existing physical condition of the historic 

centre of Baghdad. It also has clarified that the narrow alley together with the hierarchy of 

the traditional Baghdadi house provides for a series of thresholds of security, mainly visual 

security between spaces. Old Rusafa includes some significant buildings, mosques, 

traditional suqs and private houses that emphasise the urban fabric identity and its urban 

form. Therefore, for a future vision, a considerable effort is required in the traditional 
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centre to regenerate urban heritage form under the light of the new principles of 

contemporary design models. 

 

We will evaluate in the next chapter the pertinent principles of urban conservation in 

historic cities, and we will assess the role of historic preservation of Baghdad urban fabric 

by using Cohen’s tools and methods from his book Urban Conservation to save the 

structure and heritage of cities and to promote local and place identities. 
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3 Introduction 
 

his chapter aims to build a theoretical background about urban heritage context, 

conservation, and urban conservation. It investigates the relevant principles of urban 

preservation in historic cities and assesses the role of historic preservation of Baghdad 

urban fabric by using Cohen’s tools and methods from his book Urban Conservation to 

preserve the structure and history of cities and to promote local and place identities. Then 

this section reviews the physical and social conditions of Baghdad and examines the 

contemporary situation of heritage and conservation there. The final aspect of this chapter 

proposes how to revitalise urban heritage in Old Rusafa regarding its urban pattern, 

network and fabric. This section will seek to address the study aim three and question one-

part B and C (page 2). 

 

Baghdad, one of the leading cultural centres in the Middle East has been a centre of 

political and economic operations since it was chosen by Caliph Al-Mansur to be his 

capital city for the Abbasid Empire in 762 CE. Up to the 21st century, the city has been 

occupied many times by different groups such as the Ottomans (1638-1917), the British 

(1917-1932) and the Americans (2003) who have all left their marks in varying degrees. 

The historic quarter of Old Rusafa is one of the areas of the city where historic buildings 

going back to the early 13th century have resisted the power of transformation, such as Al 

Mustansiryia School, the Abbasid palace, and Al Khulafa Mosque. This chapter will 

address how the traditional compact urban fabric in Old Rusafa has witnessed irreparable 

damage because of wars, a weak definition of demands and an ambiguous formulation of 

what to preserve. These are some of the reasons that the majority of urban conservation 

plans prepared by different groups for the city centre have not been successful. This part 

will address revitalising urban heritage in Old Rusafa as an example of preserving the 

urban system and its components in historic cities. It will also argue the significance of 

maintaining these historic places and how to promote socio-economic and sustainability 

aspects. Finally, preserving traditional areas will require implementing efficient and 

sustainable urban development strategies that drive urban evolution and encourage 

revitalisation of the historic centre. 

 

 

T 
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3.1 Urban Heritage context  

 

Urban heritage involves a vast set of noticeable and unnoticeable aspects, which include 

archaeological sites, ancient monuments, individual buildings or groups, streets and ways 

connecting those groups, and places surrounded by buildings (Daher, 1996). Due to these 

aspects, we cannot narrow down the urban heritage to monuments of historical interest or 

individual buildings. Urban heritage exists in the physical features of buildings, public 

spaces, and urban morphology. Thus, a better understanding of urban heritage will depend 

on understanding both heritage context, and the categories of heritage values derived from 

modernity. Let us define what heritage is: 

 

Heritage was defined by ICOMOS as “the combined creations and products of nature and 

of man, in their entirety that make up the environment in which we live in space and time. 

Heritage is a reality, a possession of the community, and a rich inheritance that may be 

passed on, which invites our recognition and our participation” (ICOMOS, 1982).  

 

Heritage Canada Foundation has defined the term heritage area as “A synonym for a 

designated historic district or conservation area, which denotes a neighbourhood unified by 

a similar use, architectural style and/or historical development” (HCF, 1983). Urban 

conservation offers a sustainable solution to the social and economic problems and also 

will promote the historic environment, create new opportunities bringing new life to run-

down areas (EH, 2004).  

 

Everard and Pickard, (1997) mention that “the built heritage provides us with a sense of 

place and personal identity, and a source of pride, which is of greater importance than its 

real estate value. They suggest that “the 'psychological and aesthetic value' of the 

conserved environment is so important that knowledge of peoples' conscious or 

subconscious commitment to buildings from the past should play a crucial part in the 

development of conservation policy and practice”. They add that heritage has a wide range 

of values: aesthetic value; value for architectural, environmental, and functional diversity; 

value for cultural memory or heritage; resource value; as well as an economic and 

commercial value. Furthermore, Everard and Pickard said, “There may be "multi-faceted 

outcomes of conserving the cultural built heritage' regarding the dynamic benefits to 
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society” which means that “the cultural heritage as an economic, tourist, scientific, 

educational and sustainable asset which needs to be protected by the commitment of the 

whole community through partnership of public and private sectors” (Everard and Pickard, 

1997).  

 

Since policymakers and urban authorities have turned to ‘culture’ as an instrument for 

urban regeneration, the importance of historic environments has become increasingly 

evident as part of urban regenerative initiatives (Pendlebury, 2002). At the same time, 

“conservation initiatives try to enhance strategies which not only ensure the continuing 

contribution of heritage to the present and the future through the thoughtful and intelligent 

management of change responsive to the historic environment and collective needs, but 

also the preservation of fundamental elements of social environments. Such strategies will 

lead to more equitable and sustainable solutions to the problems currently faced by the 

historic quarters” (Akkar Ercan, 2011). 

 

Girard, (2013) argues, “city/heritage capital has been recognized as the starting point to 

increase economic prosperity, environmental quality and social conviviality, since 

conservation of cultural heritage has been regarded as a productive activity. City history, 

memory and identity have been conserved in a creative way, combining conservation with 

innovations, past and present, present and future, within a circular process”. He adds, 

“Cultural heritage is a key component of the city system: it should be viewed as a dynamic 

adaptive subsystem that evolves over time (with changes) under the pressure of many 

different forces (due to economic growth, market pressures, decline, and regeneration 

processes), while still maintaining its identity, integrity and continuity”. He suggests, 

“cultural heritage conservation and management should be characterized by a dynamic 

perspective, characterized by synergies, circular processes and creativity” (Girard, 2013). 

 

To sum up, the previous studies have illustrated a partial vision for dealing with the assets 

of urban heritage and their relationship with environmental, social and economic issues, 

especially in an age of contemporary transformations. Therefore, an evaluation of urban 

heritage conservation under the light of the new principles of smart and sustainable design 

is required to regenerate urban form and fabric.  
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3.2 Conservation in the Urban Context 

 

3.2.1 Conservation 

 

Substantial changes in the urbanised world have led to the formation of architectural and 

urban conservation. Cultural signs of the communities are represented by the city and its 

architectural elements. Conservation was defined “in preserving and maintaining the frame 

and concrete architectural structure; however, the growth of awareness alongside attention 

to other aspects caused different aspects to be effective in recognizing and evaluating the 

values” (Ebrahimi, 2015). In addition, it “is the action was taken to prevent decay and 

manage change dynamically. It embraces all acts that prolong the life of our cultural and 

natural heritage” (Ardakani and Oloonabadi, 2011). Conservation policies and measures 

have changed due to the alteration in the principles of urban conservation. Peerapun has 

stated according to ICOMOS that coherent strategies of socio-economic development and 

urban planning at every scale should be an integral aspect of the conservation of historic 

urban areas. He has added that one of the essential element for the success of conservation 

programs is public participation (Peerapun, 2012). Conservation aims to be a part of broad 

procedures for promoting the existing physical built environment and affects all citizens of 

a community. Glendinning argues that architectural conservation is something that 

embraces different forms and subjects such as urban design, housing, environmental issues 

and renewal (Glendinning, 2013:1). 

 

The past century has been one of unprecedented change regarding the impact on the urban 

environment. Globalization, rapid uncontrolled development, demographic changes, and 

economic pressures are the main factors driving change in the urban environment, which 

directly influences the preservation of historic urban environments. The issue of 

conservation of historic urban areas was seen in a new light in the late 1980s, partly due to 

the growing concern for the environment and situations of poverty in many countries, in 

part because of the significant natural political changes, disasters, and armed conflicts 

(Assi, 2002). Many challenges emerge in the conservation of built heritage, but the main 

one is the original uses can be changed while preserving the importance of the area and its 

buildings (Hiu and Hon, 2012).  
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3.2.2 Urban Conservation 

 

Puren and Jordaan (2014) mention that the number of urban citizens will rise to more than 

60% of the world population by 2030. Such growing will lead to increased development 

pressure in urban areas to provide housing, infrastructure, facilities, and increasing living 

standards for residents. As a result, historical cities and built heritage resources are 

especially at risk in responding to modern commercial forces. The loss of value is 

irreversible if these areas and resources are destroyed. Puren and Jordaan said that 

“Conservation of heritage resources is often linked with sustainable development and 

increased economic investment. They argue that “preservation costs of built heritage 

resources are high, as this must be done using skilled labour and scarce or costly building 

materials. Integrating built heritage into the existing urban fabric and future development 

of cities in such a way that its contemporary use can support its continued existence may 

be a step in the direction of a more sustainable approach to urban conservation compared 

to previous preservationist approaches and more appropriate for developing countries”. 

Puren and Jordaan, suggest that “a shift in how urban conservation is viewed in the sense 

that it should move from preserving heritage resources as isolated objects towards a more 

integrated view where heritage resources are proactively integrated into the contemporary 

uses and future development of cities to ensure the continued existence of these assets. In 

addition, they emphasise that “the proactive role of urban planning in combining the past 

with contemporary use and possible levels of integrating urban conservation and urban 

development. They also write, “A balanced approach to integration is suggested that 

implies integrating built heritage into the current urban milieu so as to fulfil current needs 

(e.g. social, cultural and economic needs), without actually destroying or indelibly altering 

it in a negative manner” (Puren and Jordaan, 2014). 

 

Improving the quality of urban areas in recent years has become a response to the 

challenges displayed by citizen’s mobility, which require the physical renewal of declining 

inner urban spaces in a flexible way. Cities show endless examples of neglect that 

manifests high rates of decline in their urban fabric. These areas are widely connected with 

historical layers of urban change during which they have, over time, advanced declined 

and sometimes been renovated. The narrow alleys found in Cairo, London, Rome and 

Athens represent vibrant models of this. Various actions to conserve these fortunes were 
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framed in combinations of policies that have seen positive results in the recent years. 

During the 19th century the infrastructure of land uses, buildings and streets suffered from 

different issues typically linked with urbanisation, for instance, poverty, migration, 

overpopulation, unemployment and segregation (Selim, 2017:14,15). 

 

The term “urban conservation” was utilized by The United Nations Educational, Scientific 

and Cultural Organization (UNESCO) and the Global Heritage Fund to refer to protecting 

heritage buildings and cities. Albrecht has stated that “urban conservation” was used by 

others more broadly to include environmental factors as well as socio-physical and socio-

cultural issues. Moreover, he defined urban conservation as “protecting and managing the 

valuable ecological spaces and species in and around cities, as well as the ecosystem 

services that they provide” (Albrecht, 2013). 

 

Urban conservation, as Cohen (1999) points out, is a cultural necessity “due to the 

increasing tendency of city dwellers to move back into historical centres, urban 

conservation is becoming an ever more urgent issue” (N. Cohen, 1999:9). He argues that 

people interests in dwelling in historic city centres not only due to socioeconomic factors 

but also to different activities and the various cultural and urban strata (N. Cohen, 

1999:13). Pendlebury and Strange asserted that the power in shaping the planning of the 

contemporary city is the practice of conservation of the historic environment (Pendlebury 

and Strange, 2011). Su has stated that over the last three decades urban conservation has 

become a substantial element to promote urban competitiveness in the global economy 

(Su, 2010). Thus, “conservation, on an urban scale, is concerned with the urban fabric as a 

whole and not with architecture alone. The successful conservation project will make use 

of quantitative analyses and will be aided by comparative and economic studies” (N. 

Cohen, 1999:13).  

 

Girard, (2013) asserted, “Conserving “places” in a productive perspective has been 

interpreted as a valorisation process, creating an added value (regarding use values, social 

values, symbolic values, market values) through circularisation and synergies. In the new 

“circular” heritage economy, import capability (attractiveness for tourists, visitors, talents, 

capitals) and export capability (handicraft products, arts, local identity products, 

knowledge products) are integrated into wealth-creating processes. Re-use, restoration and 
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regeneration of materials stimulate circular processes. Cultural heritage is often considered 

as the incubator of new creative activities, which are usually found in cultural districts”. He 

assrts, “conservation of cultural heritage can play a key role in promoting a circularisation 

of city processes, and thus in enhancing the cities’ resilience and creativity”. He debates, 

“The success of integrated conservation (in terms of resilience, creativity and 

sustainability) can be measured by the density of circular processes and synergies that have 

been activated in a specific area/territory” (table 3.1). He concludes, “The conservation-

recreation interface of urban cultural heritage contributes to resilience and prosperity, 

insofar as it stimulates cultural identity and the sense of place. In turn, enhancing the urban 

cultural landscape through planning/design promotes the general milieu that stimulates 

urban creativity” (Girard, 2013). 

 

The fundamental features of cities demand tangible conservation of its urban fabric to 

create an appropriate characteristic. One of The primary purposes of urban preservation is 

to promote the historical physical environment and ensure its continuity as an attractive 

place to live. In fact, urban conservation has become a policy of redevelopment places and 

socio-economic advancement in various cities in the world such as Johannesburg in South 

Africa, Penang in Malaysia, Singapore, and Hong Kong (Su, 2010). Therefore, urban 

conservation will require comprehensive spatial analyses and investigations devoted to the 

evaluation of historic urban areas (Koramaz and Gulersoy, 2011).  
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Table 3.1: The Role of Cultural Heritage-Integrated Conservation, Towards Circularization 

and Synergies 

Source: (Girard, 2013) 

 

3.2.3 Urban Conservation and Islamic Society 

 

Jokilehto, (1999) states that “the modern sense of historicity is one of the basic factors 

leading to the development of the modern conservation movement”. Maintenance and 

repair of community properties are one of the traditional systems that had been used by 

Islamic society, and this was established within a kind of endowment called waqf, this 

system was because of the relation of Islamic philosophy to equity. The waqf system 

depends on voluntary contributions to administer properties such as public and social 

services, mosques, caravanserais, and schools. This system has continued until modern 

ages in many Islamic countries such as Iraq, Morocco, and Egypt and guaranteed repair of 

traditional buildings and prevented the division of larger properties between several 
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inheritors, and has led to the ground for common social responsibility (Jokilehto, 

1999:12,13).  

 

In recent years, governments, practitioners, experts, academics, and international 

organisations have considered urban heritage as urban areas rather than single monuments. 

They moved toward utilising citizen participation to preserve, manage and control urban 

conservation plans. The traditional urban fabric in historic cities of developing countries 

suffers from similar cases. Firstly, they are currently facing a fast population growth, poor 

infrastructure, and demolition of urban heritage. Secondly and most importantly, they 

ignore the significance of citizen participation and opinion as an essential element to 

resolve problems that might appear in the decision- making and policy-making process. 

The bottom-up approach has become a crucial factor in cultural heritage issues creating 

new opportunities for citizens’ participation in the decision-making process of urban 

conservation. Sarvarzadeh and Abidin point out that citizen participation can improve the 

practice of urban preservation and assist policymakers in identifying opportunities and 

challenges (Sarvarzadeh and Abidin, 2012). 

 

The sustainable future of heritage properties is facing two significant issues among 

stakeholders, the shortage of knowledge and lack of interest. Stakeholders were expected 

to have diverse knowledge and experience, and interest in, cultural heritage resources. 

However, Alsalloum points out that governments and professionals considered citizen’s 

participation in forming and responding to the social needs of societies. He discovered that 

61 document confirmed the significance of promoting the awareness of local communities 

to involve them in different conservation procedures (table 3.2). ICOMOS, the Council of 

Europe and UNESCO, published the majority of these documents and emphasised the need 

to involve both experts, and citizens in all steps of managing tradition properties were 

underlined. “The conservation of the architectural heritage, however, should not merely be 

a matter for experts. The support of public opinion is essential. The population, on the 

basis of full and objective information, should take a real part in every stage of the work, 

from the drawing up of inventories to the preparation of decisions” (Alsalloum, 2011). 

 

Returning to traditional social values and enhancing the concept of identity is a tendency 

nowadays in Old Rusafa. The historic centre is represented by the critical role of culture, 
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religion, and the most significant element social structure. The physical and social situation 

are depressed in this traditional area but it is still the source of cultural inspiration for 

citizens, and people still prefer to go back and live in the traditional neighbourhoods where 

they grew up. This area has community representatives who could participate and promote 

conservation processes more than the official administrative body in such areas (Al-

Akkam, 2013a).  Pieri argued that the issues in Baghdad city make it more difficult to 

formulate a plan of urban modernity that is consistent, specific and unanimously accepted. 

She mentioned, “The best solutions must be pragmatic. It is important to create a 

preliminary dialogue between the city’s residents and urban planning experts”. Pieri added 

“in the case of Baghdad, a city in which there were so many urban and architectural 

additions throughout the twentieth century, preserving a “continuity” does not only imply 

the formal level, but also the practical appropriation of the urban space. Baghdad’s 

renaissance should not depend on arbitrary external criteria deciding what is beautiful or 

ugly, good or bad, but on a cautious analysis of the physical needs and the mental 

representations of its inhabitants, balancing between objective, subjective and even 

symbolic data” (Pieri, 2014). Girard, (2013) points out, “The consequences of the 

interpretation of cultural heritage as a subsystem of a city’s complex dynamic and adaptive 

system is that cultural heritage should evolve with society, reflecting its changes, adapting 

itself to the new needs of inhabitants, in a circular way” (Girard, 2013).  
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Organizations Number of documents Years 

UNESCO 13 
1966, 1976, 1999, 2001, 2002, 

2003, 2005, 2006, 2008 

ICOMOS 17 

1967, 1968, 1974, 1975, 1983, 

1987, 1996, 1998, 1999, 2005, 

2008                                                     

Council of Europe 17 

1975, 1985, 1986, 1987, 1989, 

1990, 1991, 1995, 1996, 1997, 

1998, 2000, 2003, 2005, 2006 

OWHC 4 1993, 1997, 1999, 2003 

ICCROM 1 1998 

CIAV & ICOMOS 1 1999 

EUCTP 1 2003 

INTBAU 1 2007 

Europa Nostra 4 2006, 2008, 2009 

ICATHM 1 1931 

International Symposium 1 1975 

Total 61 From 1931 to 2009 

Table 3.2: 61 Documents Showing The Significance of Involving Local Societies In 

Different Conservation Procedures 

Source: (Alsalloum, 2011). 
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3.2.4 Urban Conservation and Economics 

 

Economics is the most crucial element that might enhance and encourage governments to 

plan a new strategy for developing the traditional cores in historic cities.  The majority of 

historic centres in Iraq are concentrations of local industries that are the primary source of 

traditional and cultural goods and services, not only for local residents but also for visitors 

and the whole population in the country. Conservation of historic areas can motivate these 

traditional industries, generating incomes and employment for local citizens and 

businesses. This will lead to increasing the rate of internal and external tourism that might 

be one of the fundamental elements of significant revenue; tourists are usually attracted by 

the traditional areas that represent cultural identity. This will form a new and essential 

commercial space for the traditional products of the city. If these historic centres are 

ignored or demolished, we will lose these advantages (Throsby, 2014). 

 

Yung and Chan argued, “Conservation of historic buildings and places contributes to a 

higher degree of creativity and economic development as well as a better quality of life and 

the social well-being of different groups. However, a key issue in heritage conservation is 

the use of the heritage and its vital interface with both culture and identity” (Hiu and Hon, 

2012). Cohen points out that the urban economic dimension is an essential element in 

conservation. “One element that should be included is an appraisal table. In preservation, 

all financial issues and figures used are relative, varying according to the specific instance 

at hand. Without a financial benchmark (land and building values), the data is 

unmanageable, and recommendations on a large scale cannot be made. This background 

material will be reworked, highlighting the potential components of preservation. This 

preliminary survey illustrates the size and the scope of the problem. Only after this step is 

complete, will the concept of conservation be clear. With a clear understanding of the 

issues, it will be possible to move to the next phase” (N. Cohen, 1999:59).  Old Rusafa has 

strong economic bases and contains many significant commercial markets such as Shorja 

Suq which has a national role. This area is considered as the main business centre of 

Baghdad and showed the characteristic division of trade, goods, and crafts (figure 3.1). 
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Figure 3.1: Old Rusafa as Part of The Central Business District in Baghdad (CBD) 

Source: (JCP, 1984). 

 

These markets or suqs are located in a particular place that is usually connected with its 

adjacent specialised suq. Sarai Suq, for example, is close to Mutanabi Street, the first one 

specialises in books and stationery, and the second specialises in print works, libraries and 

book storage (figure 3.2 A&B). A second example is Sarafin Suq, which is occupied by 

moneylenders and exchange, this suq is just located near a new street of the banks. 

Furniture, car repair, metalworking, and textiles are the significant industries in Old 

Rusafa. Various challenges and problems have faced the national economy such as war, no 

access to adequate private investment and lack of official promotion of widespread interest 

in urban conservation. In addition, the land around the commercial centre has witnessed an 

increase in its price, and the costs of materials and high standards of craftsmanship that are 

needed to preserve this area are prohibitive (Al-Akkam, 2013a).  
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        Figure 3.2 A: Sarai Suq                                                  Figure 3.2 B: Mutanabi Street. 

Figure 3.2 A & B: Sarai Suq Specializes in Books and Stationery, Mutanabi Street 

Specializes in Print Works, Libraries and Book Storage. 

Source: Author 2016 

 

3.2.5 Urban Conservation and Sustainability  

 

In the last few years, these has been much research on the urban conservation of traditional 

areas. The consequences of this literature have endeavoured to find a connection between 

urban maintenance and the ability of cities to transform to sustainable future. Shwartz et al. 

(2014) Clarify that “Researchers, advocates, and policymakers have proposed urban 

conservation as an emerging, integrative discipline that can contribute to sustainable cities 

by delivering co-benefits to human and non-human components of biodiversity” (Shwartz 

et al., 2014). 

 

The beginning of arranged international initiatives to combine both sustainability and 

conservation was in 1972 by United Nations (UN) and UNESCO. These actions did not 

emphasise the words sustainability and maintenance at that time; the emphasis was on 

environment and protection. Rodwell states that UNESCO adopted conservation and the 

UN adopted sustainability (Rodwell, 2008:64). He mentions, “In the broader, ecological 

sense, conservation and sustainability share the same generative basis as the mainstream of 

modern town planning, namely, the forces unleashed by the Industrial Revolution and the 

associated serious environmental consequences of the loss of equilibrium between the 
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human and natural worlds” (Rodwell, 2008:47). Auclair and Fairclough point out that 

“heritage is a central thread of sustainability, not only as an issue of preservation but of 

creation, adaptation, and resilience to change. Indeed, it is widely claimed, but not always 

accepted, that preserving historic buildings is inherently sustainable because it retains 

embodied energies and minimises the consumption of new energy and raw materials” 

(Auclair and Fairclough, 2015:6). 

 

The urban environment has been faced with an unprecedented change in the last century. 

Many elements are leading change in the urban environment such as demographic changes, 

globalisation, uncontrolled development as well as economics, which directly affected the 

conservation of historic urban environments (Paul, 2010). Therefore, conservation will 

offer sustainable solutions to many problems that afflict our historic cities such as the 

social and economic problems. “It stands in the vanguard of social and economic policy, 

capable of reversing decay by injecting new life into a familiar area” (Al-Akkam, 2013a).  

 

The essential objective for integrative urban conservation and regeneration planning is 

sustainable development, which should be expanded to contain diverse aspects of 

development (figure 3.3) (Peerapun, 2012). A sustainable city, as Rodwell identifies, is 

“one in which its people and businesses continuously endeavour to improve their natural, 

built and cultural environments at the neighbourhood and regional levels, while working in 

ways which always support the goal of global sustainable development”. This illustrates 

the need to enhance a balanced relationship between a city and its region and the world’s 

limited resources. He has added, one of the essential topics in today’s corroboration of the 

sustainable city is that it is an achievable goal only on condition that we saw the city as an 

effective and complex ecosystem and control it as such (Rodwell, 2008:111).  

 

Hiu and Hon state that “Built heritage is extremely difficult to survive in a city if they are 

not conserved in a sustainable way”. To move to this stage, it demands the involvement of 

the environmental, social and economic issues in urban conservation to promote the quality 

of life for all citizens and to create a better place to live and work. Social equity, 

inclusiveness, and social action are consistent with the concerns of built heritage 

conservation as part of sustainable development (Hiu and Hon, 2012). Sustainable city 

planning is an essential issue in historic cities that seek to create livable places for public, 
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green areas and the perfect physical environment that is required for a better social life 

(Sinemillioglu et al., 2010). Heritage and sustainability in the 21st century share the 

broadest common base when both are considered, first as being ongoing processes rather 

than immediate end-products, and second as being people-centred (culturally as well as 

socially) rather than object-oriented (Auclair and Fairclough, 2015:20). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3: Four Dimensions of Sustainable Development (UNESCO, 2010). “The concept 

of sustainable development is widely accepted and expanded to include various dimensions 

of development. An interesting model developed by UNESCO (2005) comprises three 

stacked circles. The middle circle indicates the four dimensions of development – natural, 

economic, social, and political aspects. The inner circle indicates four major issues 

associated with the four aspects. The outer layer indicates four means of development – 

conservation, appropriate development, peace in combination with equity and human 

rights, and democracy” (Peerapun, 2012). 
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3.3 Urban Heritage Conservation in historic cities 

 

 In the Arab world, many countries have witnessed a dramatic, rapid urban evolution after 

gaining independence in the 1950s and 1960s. Boussaa (2017) argues, “The Islamic urban 

centres, which formed the central parts of these cities, witnessed continuous pressures of 

redevelopment and destruction. A large number of these centres with rich urban and 

architectural values were often demolished and replaced by high-rise buildings”. He adds, 

“Following the period of development and rapid urbanisation, people started to realise that 

their cities have lost their identity and character in the mainstream of the globalisation 

trends. The historic centres and urban cores, which escaped complete demolition, have 

survived as isolated pockets in the middle of hybrid environments”. He debates that “these 

historic centres used to keep the city alive and participated in its economic growth. Today, 

it is rarely the case; many of these old cores have been marginalised and left to face their 

fate of neglect and disrepair. With land values rising, the owners of these historic centres 

were pressurised by land developers to tear them off for massive redevelopment projects, 

which would bring more financial revenues”. Moreover, he states, “the viability of a 

historic centre depends on how its position, function and values can be sustained within the 

emerging global environments, particularly concerning modern districts. Central cores 

were attractive because they provided a diversity of services within a small area, and 

within easy reach by pedestrians” (Boussaa, 2017). 

 

In the last five decades, various projects, research, and proposals have been produced to 

preserve historic cities in the world and especially in the Arab world. Cultural heritage has 

contributed to promoting the economic, social and cultural life of cities in the developing 

countries. We can find the heritage in the historic core of alleys and traditional buildings 

that have resisted the power of modernism. The significance of preserving these iconic 

historic buildings and areas is to obtain economic, social and cultural goals. The population 

growth and urban expansion in countries of the Third World present a serious threat to 

their urban heritage. Hence, policymakers, architects, and urban designers require creating 

a new approach that connects the architectural and cultural functions of heritage in the 

urban spaces. In several historic cities in developing countries, the long-term methods of 

urban evolution have by passed centres where alleys, patterns, urban fabric, social and 

heritage activities have been kept unchanged for many centuries. Throsby points out, 
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“creative activity in the past has generated the urban heritage we utilise today, and 

creativity is required in integrating the management of that heritage with the production of 

contemporary culture for the benefit of future generations” (Throsby, 2014). 

 

Bianca argued that the Industrial Age has affected the dynamics of the socio-economic 

issues and has helped them to find their physical term in the substantial transformation of 

historic cities, while changes in the architectural fabric through former centuries, had 

usually happened as part of a natural evolutionary process (Bianca, 2000:174). Shin asserts 

that due to the increase of local entrepreneurialism, cities have employed different 

strategies to compete for increasingly footloose capital and citizens. Conservation of 

historic areas has played a fundamental role in promoting economic development in cities. 

Consequently, historic urban centre and plenty of significant monument and architectural 

heritage can be found and have gained renewed interests in the last decades for their socio-

economic value (Shin, 2010).  

 

Bianca points out that the process of the physical growth in most historic Muslim cities 

over the past eight decades was determined by the colonial powers in setting out their new 

modern area. Bianca debated the possible range of urban interventions which were defined 

by two extremes. “One consisted in superimposing the new city on the old historic fabric 

by cutting out large new roads and sites for major public buildings – an approach which 

entailed the progressive demolition of historic urban structures by the expanding new 

facilities. The other one consisted of setting up completely new colonial cities on virgin 

land, without seeking any interface with pre-existing urban structures” (Bianca, 2000:177).  

 

Historic cities have transformed into paths of cultural activity by using appropriate urban 

conservation, which is not only preserving some significant building but is a compressive 

approach to protecting and conserving the whole historical urban structure. The diversity 

of urban layers in the historic cities are created by a web of buildings and streets from 

various durations of time. Geometry and systematic building are the elements that have led 

to the formation of the urban wave. The idea in designing spaces, house, mosques, and 

public building in Old Rusafa, is similar carpet weaving, “thus, the reinforcing the 

commonly used term urban fabric especially as used with respect to planning” (figure 3.4) 

(N. Cohen, 1999:9,11). Cohen described Babylon city as an example of the historical 
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conception of ancient cities, and in the 19th century was represented as romantic, 

symmetrical and very regular, nearly utopic. He mentioned that this concept had helped 

conventional European landscape and design attitudes. Similarly, with the round city, its 

concept despite the lack of physical remains has a mythical status which helped form the 

urban structure of Old Rusafa. “Study of the past must be more factual if it is to contribute 

to the new understanding of the urban structure” (figure 3.5 A&B) (N. Cohen, 1999:9).  
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Figure 3.4: House, Mosques, and Public Building that Form Urban Fabric in Old Rusafa 

Source: (JCP, 1984). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5 A: The Round City Helped Form Urban Structure of Old Rusafa 

Source: Author 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5 B: Babylon City as an example of Ancient Cities that Helped Form 

Conservational in European Landscape and Design Attitudes. 

Source: (N. Cohen, 1999:9) 
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3.3.1 Urban Conservation and Planning in Old Rusafa 

 

The Municipality of Baghdad lacks a clear vision and regulations regarding urban 

conservation, and this usually creates many obstacles when they want to prepare a plan for 

conserving traditional areas. The traditional urban fabric in Old Rusafa has witnessed an 

irreparable damage as a result of the weak definition of demands and an ambiguous 

formulation of what to preserve. This is one of the reasons that the majority of urban 

conservation plans prepared by different groups for the city centre have been not 

successful. 

 

Cohen asserts how crucial it is to integrate between urban planning and conservation as a 

symbiosis, neither quite complete without the other, as by this integration one can promote 

the traditional areas with an improved life and preserve existing urban structure. In this 

aspect, he says, “Plans that do not integrate a solid legal foundation for reinforcing urban 

patterns with a clear vision of the future simply postpone problems of urban continuity. 

This is the reason for shifting the focus from individual buildings to a more general, 

contextual, collective and cultural outlook”. Furthermore, he showed how satellite would 

allow us to examine the range of urban sprawl and provide us with a clear vision for the 

way we look. By using this type of analysis in Old Rusafa, it will enable us to evaluate and 

understand the urban context that might guide urban designers as to how to integrate the 

new urban system into the old fabric. This type of anatomy according to Cohen will “take 

the place of maps and show truthfully the way we behave in our organisation of urban life” 

(figure 3.6) (N. Cohen, 1999:15).  

 

To protect the historic part of Baghdad, the Municipality of Baghdad presented a study to 

develop Old Rusafa that showed many problems with the historic centre, such as the 

demolition of buildings and deterioration of the historic urban fabric. As a result, many 

initiatives were started by the Union of Architectural Heritage in 2010 to rescue Baghdad’s 

architectural heritage. This fact is confirmed by Al-Akkam, who says, “Unfortunately, 

however, all these projects focused on physical aesthetics and appearance and proposed 

either to demolish significant parts of the historic areas or to imitate the urban development 

of Western countries. These studies did not deal with the local community and tried to use 

the term “sustainability” as a label for propaganda and no more. These studies were vague 
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and did not follow a clear urban policy, or take into consideration public participation” 

(Al-Akkam, 2013a) (figure 3.7). 
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Figure 3.6: Old Rusafa from the space 

Source: Author 2016 According to the Municipality of Baghdad 
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Figure 3.7: Short Term Development Strategy for the Central Business 

Source: Author 2016 According to the Municipality of Baghdad 
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3.3.2 Revitalising Urban Heritage in Old Rusafa in Terms of its Urban Pattern, 

Urban Web and Urban Fabric. 

 

During the last few decades, Rusafa has suffered damage both to its monuments and in 

broader areas, however, enough fabric remains to evoke its past grandeur. “The State of 

Iraq Cities Report (SICR) 2006-2007 reported that the structures of historic areas have 

been modified, with many buildings evolving toward commercial and government use. The 

city has many seriously deteriorated structures without infrastructure, leading to poor 

internal sanitation, drainage problems and effluences” (Al-Akkam, 2013a). The 

architectural heritage in Rusafa is mainly composed of dense traditional courtyard housing. 

The comprehensive surveys by JCP in 1984 showed that the historic area contained 3900 

houses which mostly belong to the late 19th and early 20th centuries, 63 mosques, five 

tombs, six madrassas, 11 khans, six hammams, four churches, nine suqs, and 3gates. Of the 

listed 132 monuments in the old area of Rusafa, only 21 monuments belong to the Abbasid 

Empire (762-1258), while the majority are from the Ottoman Period (figure 3.8) (1638-

1917). 

Figure 3.8: The area of old Rusafa: Listed Fabrics to Be Conserved 

Source: (JCP, 1984) 
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The beginning of the modernisation in Old Rusafa started in 1869 when the Ottoman 

demolished the old city walls that were built during the Seljuk rule (1052-1152 AD) and 

constructed the first residential extensions. The layout of the old city did not change much 

between the Seljuk period and the end of the 19th century. Many problems have led to the 

deterioration of the structures of the historic centre that were constructed of brick and 

timber and had to be rebuilt periodically, due to frequent flood damage and fire. One of the 

main problems was the opening of four essential roads (Al-Rasheed Street, Khulafa Street 

Kifah Street and Sheikh Omar Street) between 1914 and 1956 which linked the Northwest 

and the Southeast ends that dissected the continuous urban fabric into isolated fragments 

(figure 3.9). The second problem was the rehabilitation of the disrupted urban form on both 

sides of these new roads that were given over to wholesale redevelopment, vast areas of 

old urban fabric were demolished, and the rest of the traditional urban fabric was ignored. 

The method of transforming the city centre from the traditional to the modern was another 

problem, which was affected not only physically, but also socially, by the departure of the 

original people of Old Rusafa into new modern areas. A new community from rural areas 

in search of employment and a better life filled the social vacuum in the old city by renting 

the traditional houses, usually one family per room. Furthermore, property owners were 

not interested anymore in preserving their properties. These circumstances have led to an 

acceleration of the physical deterioration. Bianca argued that the traditional urban fabric 

required a new scheme to solve the broken structure of the urban system, before producing 

a comprehensive plan for the historic centre that might propose a total redevelopment 

including the conservation of a few isolated historical buildings. He also suggested 

relinking the current components of the urban system to integrate the remains of the 

traditional urban fabric and precious urban characteristics (Bianca, 2000:250-256). 

Therefore, to create an efficient urban conservation in Old Rusafa, we should consider and 

improve all socio-economic issues, and produce a holistic approach to revitalizing urban 

components of the urban system in the city centre of Baghdad. 

 

 

 

 

 



 CHAPTER 3: URBAN HERITAGE AND CONSERVATION  

 

P a g e   85 

 

 

Figure 3.9: Old Rusafa from 1854, Overlapped with the New Urban System 

Source: Author 2018 According to (Bianca, 2000:251) 

 

3.3.2.1 Urban Pattern 

 

Population growth is the main reason for current urban development in various urban areas 

worldwide resulting in a reduced quality of urban patterns and the quality of life of the 

urban resident. In other words, the lack of quality of urban patterns will result in a 

reduction in the quality of life of the urban resident. Hence, enormous efforts are made to 

evolve new procedures for improving the socio-economic and environmental condition that 

might transform current urban patterns toward a higher quality. Wissen Hayek et al., says, 

“Urban areas are highly interlinked systems with human agencies and urban patterns, both 

affecting socio-economic and ecological processes at various spatial scales” (Wissen 

Hayek et al., 2015). 

 

Cohen points out that the best urban pattern should have the basis for sustainable life, and 

to encourage the present towards self-preservation, without ignoring the new one, should 
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implement a few general conditions. First one must consider the idea of the whole with the 

size and the character of the city. This method will clarify the structure and allow us to 

make decisions more quickly and control the nonessential mistakes. In this case, the new 

pattern will have the ability to accommodate itself in a well-identified framework with the 

past. The second one should determine the fundamental elements that constitute urban 

patterns including building style and spaces that define human actions in such area. Lastly, 

the main components in the urban fabric should have the capability to affect local elements 

to improve relationships and overcome that is usually detrimental (N. Cohen, 1999:19). 

 

In the past decades, Baghdad city has experienced hugely significant changes in its 

appearance and urban patterns. Many new buildings and modern road facilities were built 

in the historic city centre. The new type of urban area and modernism movements have 

affected the identity of the existing traditional urban fabric, which has led to the creation of 

a new urban pattern within the old one (Figure 3.10). Al-Hasani argued that the conflict 

between various patterns could be solved by defining the area between them and develop it 

in a better way to use it between diverse users and functions. He also debated, “The self-

organised urban form was interrupted by a planned and planted one. The result was two 

different space languages competing against each other. Those new added urban elements 

have created an interrupted urban pattern, which was so far from having continuity, 

coherence, and integrity with the surroundings. The quality, use and nature of the urban 

space in Baghdad is based on different spatial concepts, urban patterns and building 

typologies” (Al-Hasani, 2012).  However, the historic urban area has a highly mixed land 

use pattern and still contains many essential features from the past, represents not only the 

concentrated residential area but also the commercial, political, and cultural centre of 

Baghdad city.   
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Figure 3.10: The New Urban Pattern within the Old Fabric (Old Rusafa) 

Source: Author 2016 and (JCP, 1984) 
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3.3.2.2 Urban Web 

 

Cities are built on and consist of various webs that have similarity in its structure and are 

integrated; however, some of these webs are entirely different. Webs that form the city 

might contain multiple sections that allow us to compare them regarding its age, 

dimensions and types of formation, and furthermore, periods of its historical growth and 

importance (figure 3.11). Cohen argues that some of these webs may be the outcome of a 

primary grid that, through time, has evolved subdivisions and changed. He emphasises that 

urban webs are fundamental elements to clarify the physical characteristics of the 

particular area. Cohen also asserts that conservation should be determined by webs that are 

made up of diverse components. He added that identification of the space such as nodes, 

squares and the links connecting them within the urban web would also define the kind of 

conservation. Cohen indicates, “The urban web is a most general view of a settlement, but 

does not delve into the physical details. Through it, one can see the general properties, 

characteristics of urban axes and its diverse components, enabling the discovery of 

similarities between various cities” (N. Cohen, 1999:43,71,133).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.11: Old Rusafa Contain Multiple Sections That allow us to Compare between 

Them in Terms of its Age, Dimensions, Types of Formation, and periods of its historical 

importance 

Source: Author 2016 
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Urban webs consist of all components that form cities such as paths, roads, highways, open 

spaces, squares and green areas (figure 3.12). Salingaros has illustrated that “the urban web 

is a complex organising structure that exists primarily in the space between buildings. Each 

building encloses and shelters one or more human activity node. External nodes range from 

being exposed, to having various degrees of partial enclosure”.  The procedures that create 

urban webs could be summed up regarding the node, connection, and hierarchy. Nodes of 

human action (such as a park, store, home, work, restaurant, church etc.) are the basis of 

urban webs, and the interconnections of these nodes make up the web. Human action nodes 

and their connective processes are promoted by the city’s elements both natural and 

architectural. Salingaros confirmed, “The web determines the spacing and plan of 

buildings, not vice versa. Nodes that are too far apart cannot be connected by a pedestrian 

path”. He debates that the connections between nodes of the urban web have a complex 

method of organisation. These connections provide better accesses, various paths and get 

easily to any point. Moreover, the self-organisation of urban webs will produce an ordered 

hierarchy of connections on several various stages of scale. Salingaros emphasises this 

fact; he says “The organisation process follows a strict order: starting from the smallest 

scales (footpaths), and progressing up to the higher scales (roads of increasing capacity). If 

any connective level is missing, the web is pathological. A hierarchy can rarely be 

established all at once” (Salingaros, 1998). 

 

Baghdad city contains a massive number of public and civic areas that have a traditional 

style. Urban webs in Old Rusafa could be classified into two main typologies based on the 

existing arrangement of urban components and the relationship between traditional and 

modern urban patterns. Traditional neighbourhoods are connected to each other through 

alleys and different type of open spaces like in many Islamic cities. The hierarchy in these 

areas still preserved a flexible transition character between the main urban components. 

Further, it has regulated a relationship which begins from the traditional Baghdadi house. 

The traditional type that represents the identity of the walled Islamic city and modern type 

have created new hybrid urban areas that have not the same kind of connection. Public 

areas and facilities inside traditional private areas represent these new hybrid urban spaces. 

The character of the historic centre has changed and has modified the new hierarchy of 

areas inside Old Rusafa. Al-Hasani asserts that “More transformation of private spaces into 

public ones has occurred. This type of space character was configured as a result of the 
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partial invasion of the modern urban pattern inside the historic one. After new building 

typologies and streets have interrupted the old traditional one, different topologies with 

variation in shape, nature, and use were established” (Al-Hasani, 2012). 

 

Figure 3.12: Urban webs in Old Rusaffa are consisted by all components that form cities 

such as paths, roads, highways, open spaces, and squires  

Source: Author 2016 

3.3.2.3 Urban Fabric  

 

Old Rusafa is the historic centre of Baghdad city, and due to that, its fabric has been under 

pressure from modern development and has suffered tremendous losses in its traditional 

form. However, there is still an opportunity to preserve the rest of the unique fabric by 

promoting these areas with new facilities and fixing the broken structure. The historic 

center has witnessed some conservation by the Municipality of Baghdad in its fundamental 

buildings and street such as the Al-Mustansyria school, the Baghdadi Museum, Khan 

Marjan, Al-Rashid Street, the historic castle which is used as the Ministry of Defence, and 

many tombs, mosques, houses, cafes and squares (figure 3.13). Al-Akkam argued that we 

could not obtain the main aim of conservation without administration of the integration 

procedure between urban morphology and contemporary requirements (Al-Akkam, 2013a). 
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Figure 3.13: Urban Conservation Strategy in Old Rusaffa  

Source: Author 2016 According to the Municipality of Baghdad 
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3.4 CONCLUSION 

 

This chapter debates the literature review around the subjects of conservation in the urban 

context, urban maintenance and socio-economic and sustainability aspects. It has asserted 

that conserving historic centres are significant in protecting citiy identity, character and 

contributing to their economic development. The argument of this research concentrates on 

urban conservation and planning in Old Rusafa and indicates that the traditional urban 

fabric in Old Rusafa has witnessed irreparable damage because of the weak definition of 

demands and an ambiguous formulation of what to preserve. It has also indicated that the 

Municipality of Baghdad is suffering from lack of clear vision and regulations regarding 

urban conservation and this usually creates many obstacles when they want to prepare a 

plan for conserving traditional areas. As a result, the majority of urban conservation plans 

prepared by different groups for the city centre have been unsuccessful. Therefore, to 

create an effective urban conservation in Old Rusafa, we should enhance socio-economic, 

environmental aspects, and produce a comprehensive method to revitalising urban 

components of the urban system in the city centre of Baghdad. 
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4 Introduction 
 

n the early 1970s, the notion of “sustainability” in its modern meaning emerged in 

response to a spectacular development in understanding that modern evolution practices 

were leading to worldwide environmental and social crises. Human societies have usually 

been concerned about environmental issues. For a thousand years, citizens have had to 

evolve their societies and livelihoods within the context of pre-existing ecosystems that 

have changed by the development of early civilizations. Wheeler has shown that “current 

sustainability debates are the modern version of age-old concerns about how to maintain 

human societies within the context of natural ecosystems” (Wheeler, 2013:25).  

 

The United Nations Conference on Environment and Development through their Agenda 

21 noticed that about 70% of the procedures required to implement sustainability needed to 

be accomplished locally (UNCHS, 1992). The fundamental questions remain as to what 

sustainability means and should deal with: is it about people, economy, city, culture, 

environment, politics, government etc.? In my point of view, sustainability is about all of 

these things and more. 

 

Consequently, this chapter investigates the sustainability concept as a worldwide concern 

for the last decades, through debates on its definitions, aims, and dimensions. Then it 

concentrates on sustainable urbanism and explores various aspects that have a direct or 

indirect impact on the sustainable urban form by analysing a range of policy and strategies 

to achieve urban sustainability. It examines the principles of sustainable urbanism and 

investigates how to assess a sustainable city by discussing and giving examples of 

comparative analysis of some cities in using urban sustainability indicators. The primary 

aim of this section is defining sustainability, urban sustainability dimensions and their 

assessment that will cover the research gap and address the thesis aim two and question 

two-part A (page 3). 

 

 

 

 

I 
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4.1 Sustainability 

 

The concept of sustainability has become an essential concept in national and international 

discussions, which have attempted to identify the role of cities regarding modern concerns 

about the requirement to obtain environmental sustainability (World Commission on 

Environment and et al., 1987). Newman (1999) pointed out that “The sustainable cities 

movement seems united in its perception that the state of the environment demands action 

and that cities are an appropriate forum in which to act”. He suggests that “all 

sustainability initiatives should be centred on strategies for designing, redesigning and 

building sustainable cities. From a global perspective, he suggests that cities shape the 

world and that we will never begin to implement the sustainability process unless we can 

relate it to cities” (Newman, 1999). Sustainability has been defined in various ways, with 

different criteria and emphases (Table 4.1). 

 

Definitions of Sustainability Source 

1 Sustainability has been defined as a global process of 

development that minimizes the effect on environmental sinks 

using processes that simultaneously promote the economy and 

the quality of life. 

(World Commission on 

Environment and et al., 

1987) 

 

2 Sustainability as development that meets the needs of the 

present without compromising the ability of future generations 

to meet their own needs. 

(Cooper et al., 2009:8) 

3 In practice, sustainability in the context of risk management 

could mean placing greater emphasis on integrating the 

profitable results of risk management with the standards of 

sustainable development of a given territory through a holistic 

perspective. It includes initiatives, which allow management 

activities to contribute to the minimization of risk losses, 

alleviation of poverty, enhancement of social equity as well as 

quality of life of people, growth of community engagement 

and involvement, maintain and improvement of natural 

resource base as a whole over long periods of time. 

(Edjossan-Sossou et al., 

2014) 

4 Sustainability is dynamic methods rather than a constant 

approach, and it as a Meeting the needs of people now without 

devastating the life-supporting ecosystems for future 

generations. 

(L. Huang et al., 2015) 

5 Sustainability is a manifesto for destructive human activities: 

leave the world better than you found it, take no more than you 

need, try not to harm life or the environment, make amends if 

you do. 

(T. Yigitcanlar et al., 2015) 
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6 Sustainability can be defined as the capacity to endure. It 

derived from Latin word where it means to hold. Sustainable 

referred as a management tool. It has predicted to be one of the 

best yardsticks to determine the well-being of a development. 

(Ibrahim et al., 2015) 

7   

 Sustainability is about improving the quality of life and 

maintaining our basics; it is not only about the integration of 

ecological, social, and economical issues. It is also about 

ensuring that the future generations will have an access to a 

quality of life at least equivalent to our current one. 

(Naguib et al., 2016) 

 

Table 4.1: Comparative Definitions of Sustainability 

 Source: Author 2016 

 

Palacio (2015) argued that “Cities are complex systems and defining the urban qualities 

that foster sustainable societies can be an intricate task”. He declares that modern cities are 

at the same time the place of economic production, social well-being, and environmental 

quality. He indicates that these three elements have been highlighted as key components of 

sustainability in the ‘Action agenda for sustainable development’ of the United Nations 

(Palacio, 2015). Jenks & Dempsey also confirm that a high quality of life for the whole 

society within a new socio-economic framework is the primary objective to achieve urban 

sustainability and reduce the impact of the city on the local and global environment. 

Therefore, our cities must tackle all the dimensions of sustainability such as the social, the 

environmental, and the economic (figure 4.1). The relationship between these three 

elements needs more research as one cannot exist without the others. Urban life, activities, 

and culture depend on their wider environment. Thus, the fundamental factor to achieve 

sustainable cities is to produce new active generations able to participate to make decisions 

and change the political structures. Jenks & Dempsey add that the strategies for the future 

form of cities that should be adopted in a global economy and information age are still 

being debated (M. Jenks and Dempsey, 2005:24,28). 
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Figure 4.1: The Main Dimensions of Sustainability: Environmental, Social and Economic 

Source: Author 2016  

 

The term ‘sustainability’ has its momentum and has dominated modern design thinking. 

Sustainability has many definitions in connection to cities and has no fixed boundaries. Its 

relationship to economic growth and practices make ‘sustainability’ hard to identify 

solutions holistically. Sustainability has embraced the technological means for dealing with 

environmental and socio-economic issues in cities (Jones and Jones, 2007). Grierson 

indicates that sustainability “involves a move from a current condition of unsustainable 

activity towards a process of improvement and increased quality”. He confirms that “the 

term is used to indicate a change of attitude towards prioritising ways of life that are in the 

balance with the current renewable resources of the ecosystem and the biosphere” 

(Grierson, 2007). Cooper et al. (2009) address that sustainability requires gathering three 

main quality of life objectives firstly, social progress that addresses the requirement for 

everyone, the maintenance of stable levels of high economic evolution and finally 

development and the effective protection of the environment and wise use of natural 

resources (Cooper et al., 2009:8).  

  

Huang et al., 2015 indicate that sustainability has become the topic of our time since the 

1970s over many sets of initiatives by the UN, international institutions, and research 
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organisations. They also confirm that sustainability consisted of three elements 

environment, economy, and society (also known as the ‘‘Triple Bottom Line’’). They 

argue that their interconnection, especially on the degree of substitutability between natural 

capital and human-made capital, has been at the essence of the argumentation on ‘‘weak 

sustainability’’ against ‘‘strong sustainability’’. They propose that “Weak sustainability” 

require unlimited substitutability between human-made capital like urban infrastructure 

and machines and natural capital such as ecosystems and biodiversity. Strong 

sustainability, in contrast, presumes that human-made and natural capital are complements. 

(L. Huang et al., 2015). Yigitcanlar et al., (2015) point out that sustainability suggests 

preserving the ecosystem and its services and at the same time providing for human needs. 

They discuss that “sustainability is a manifesto for destructive human activities: leave the 

world better than you found it, take no more than you need, try not to harm life or the 

environment, make amends if you do” (T. Yigitcanlar et al., 2015). Naguib et al., (2016) 

mention that “sustainability is based on the maintenance of sustainability basics and the 

expected quality of life seeking economic, social, and environmental progress” (figure 4.2) 

(Naguib et al., 2016). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2: Analyzing the Three Dimensions from Global to Local Level 

 Source: (Naguib et al., 2016) 
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4.2 Urban Sustainability 

 

The population growth in cities has increased in recent years to exceed the proportion of 

population growth in rural areas. This demographic change will require new methods, and 

our current tools will not be sufficient. The approaches we use require intelligent ways to 

face the fast growth in cities. In the next 50 years, we will need to build cities for 3 billion 

human beings, double what we have today. This will also confirm the necessity to 

implement urban sustainability in cities that have not yet been built. Reutersward (2009) 

debate that the new sustainable cities will participate significantly to promote the urban 

environment and create livable, efficient cities. Consequently, urban designers need to 

rethink land use and the horizontal division of functions and design productive and active 

cities. To achieve that, we also need to consider urban morphology and how it will 

participate in the city’s long-term economic growth. Reutersward (2009) shows that the 

sustainability of a city has typically focused on technical solutions for a more efficient 

urban life and sustainability effects occurring within the city’s administrative boundaries. 

He suggests that in the future, to improve urban sustainability cities will require creative 

strategies, flexibility and have the ability to move from sustainability to regeneration. He 

also adds cities must be economically productive, can reduce poverty and must deal with 

the issue of equity. Cities even will need to reduce the impact on the environment and face 

rising sea level, landslides, drought, and extreme weather events. Reutersward (2009) 

indicates that education will be an essential component of sustainable urban development. 

Further, everybody must have the right to obtain the right knowledge to elevate them out of 

extreme poverty and stagnation. All these elements will demand to utilize intelligent 

methods and modern thinking to administer this massive change, creating new systems of 

gain (zero carbon, zero waste, green transportation, sustainable food, equity, happiness, 

health and culture) and implement green infrastructure in terms of green space, parks, 

gardens, civic space, water, waste, transportation and energy (figure 4.3) (Reutersward, 

2009). 
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Figure 4.3: The Green Urbanism as a means to measure sustainable design. 

Source: http://www.eco-business.com/opinion/transforming-city-sustainable-design/ 

 

 

 

Jenks and Dempsey propose that “crucial to the development of a sustainable city is the 

commitment and will of the population”. Unfortunately, there is an emphasis on people as 

consumers rather than as citizens, and therefore sustainable cities need the active 

involvement of the people; they need active citizens. Jenks and Dempsey argue that the 

city has to meet the business requirements of the new economic paradigm by employing 

the right people; increasing interaction and communication; promoting accessibility, 

openness and convenience; achieving flexibility of operation, functional, financial and 

physical; and maintaining and improving value through image differentiation (M. Jenks 

and Dempsey, 2005:24,26). Willis adds the following argument towards achieving any of 

these principles: “does the political will exist to overcome the current state of reluctance by 

some developers to use sustainable technologies?” (Willis, 2005). Williams, Burton, and 

Jenks also argued that to realise a sustainable city there have to be clear concepts about 

http://www.eco-business.com/opinion/transforming-city-sustainable-design/
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what it should look like and how it should function. They also state, “A prerequisite to 

achieving sustainable urban form is knowing what it is” (Williams et al., 2000:196). 

Webster and Williams state that “the current position facing those involved in steering 

urban change is that both the mechanisms for attaining sustainable development and the 

future form which sustainable development might take remain ill-defined and contested” 

(Webster et al., 2005:264).  

 

Adinyira & Adjei-Kumi also identify urban sustainability as “a desirable state or set of 

urban conditions that persist over time. It is often characterised by issues such as 

intergenerational equity, protection of the natural environment, minimal use of non-

renewable resources, economic vitality and diversity, community self-reliance, individual 

well-being, and satisfaction of basic human needs” (Adinyira et al., 2007). Grierson shows 

that urban sustainability “requires that we see urban systems like ecosystems, where 

humans through their actions, have produced changes that have thrown the global 

ecosystems off balance”. He emphasises that the challenge then is “to establish what 

actions need to be taken to counter the negative effects of human activity and maintain 

equilibrium within the parameters of sustainability” (Grierson, 2007). Urban sustainability 

has been defined in different ways, with various criteria and emphases (table 4.2). 

 

 

 

Definitions of Urban Sustainability Source 

1 Urban sustainability is to achieve a high quality of life for 

the whole community within a socio-economic framework 

that minimizes the impact of the city on the local and 

global environment. 

(M. Jenks and Dempsey, 

2005:24) 

2 Urban sustainability is used as a desirable state of urban 

conditions that persists over time. The concept is often 

characterized by issues such as the proper use of resources 

to guarantee a generational equity, protection of the natural 

environment, minimal use of non-renewable resources, 

economic vitality and diversity, community self-reliance, 

individual well-being, and satisfaction of basic human 

(L.-Y. Shen et al., 2011) 
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needs.  

3 Urban sustainability is defined as the challenge to solve 

both the problems experienced within cities and the 

problems caused by cities, recognizing that cities 

themselves provide many potential solutions. 

L.-Y. Shen et al., (2011) 

According to the European 

Commission (2006) (L.-Y. Shen 

et al., 2011) 

4 Sustainable urbanization refers to the well-balanced 

relationship between the social, economic and 

environmental agents in society, so as to accomplish 

sustainable urban development. 

L.-Y. Shen et al., (2011) 

According to Drakakis-Smith, 

(2000) (L.-Y. Shen et al., 2011) 

5 Sustainable urbanization is a dynamic process that 

combines environmental, social, economic and political 

institutional sustainability. It brings together urban and 

rural areas, encompassing the full range of human 

settlements from village to town to city to metropolis, with 

links at the national and global levels. 

L.-Y. Shen et al., (2011) 

According to UN Habitat, 

(2004) (L.-Y. Shen et al., 2011) 

6 Urban sustainability is an adaptive process of facilitating 

and maintaining a virtual cycle between ecosystem services 

and human well-being through concerted ecological, 

economic, and social actions in response to changes within 

and beyond the urban landscape. 

Huang et al., (2015) According 

to Wu (2014) (L. Huang et al., 

2015) 

7 Urban sustainability is the process of developing a built 

environment that meets people’s needs whilst avoiding 

unacceptable social or environmental impacts. 

Huang et al., (2015) According 

to Hamilton et al. (2002) (L. 

Huang et al., 2015) 

8 Sustainable development of human settlements combines 

economic development, social development and 

environmental protection, with full respect for all human 

rights and fundamental freedoms, including the right to 

development, and offers a means of achieving a world of 

greater stability and peace, built on ethical and spiritual 

vision. Democracy, respect for human rights, transparent, 

representative and accountable government and 

administration in all sectors of society, as well as effective 

participation by civil society, are indispensable foundations 

for the realization of sustainable development 

Huang et al., (2015) According 

to United Nations Human 

Settlements 

Programme (UN-Habitat) 

(1996) (L. Huang et al., 2015) 

9 Sustainable urban development may be defined as a 

process of synergetic integration and co-evolution among 

Huang et al., (2015) According 

to Camagni (1998) (L. Huang et 
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the great subsystems making up a city (economic, social, 

physical and environmental), which guarantees the local 

population a non-decreasing level of wellbeing in the long 

term, without compromising the possibilities of 

development of surrounding areas and contributing by this 

towards reducing the harmful effects of development on 

the biosphere 

al., 2015) 

10 Sustainable urbanization can be defined as urbanization 

practice that complies with sustainable development 

principles that combines environmental, social, and 

economic sustainability. 

(L. Shen et al., 2016) 

11 Sustainable urban development refers to a city which its 

people businesses continuously endeavor to improve their 

environments while maintaining the sustainability of 

ecological systems that supports the growth. Sustainable 

urban development must aim to produce a city that is user-

friendly and resourceful, in terms not only its form and 

energy-efficiency, but also its function, as a place for living 

(Mersal, 2016) 

 

Table 4.2: Definitions of Urban Sustainability 

 Source: Author 2016 

 

 

‘Designing Sustainable Cities’ by Cooper, Evans and Boyko offered a good argument of 

how to find a practical solution to achieve sustainable urban design, as well as attempting 

to address sustainability issues in relation to the design and planning. In addition, this book 

examined social, environmental and economic factors and their relationship to the 

decision-making processes. Designing Sustainable Cities offers a better explanation of the 

dimensions of sustainability (Cooper et al., 2009).  

 

Shen et al., (2011) said that the terms “urban sustainability, sustainable city and sustainable 

community” refer to the desirable state, while “sustainable urbanisation and sustainable 

urban development” refer to the process towards the desired state. While the principle of 

sustainable urbanisation refers equal concern to environmental, governance, social and 

economic sustainability, social sustainability is more difficult to define due to its diverse, 

wide and subjective characteristics. Shen et al., (2011) argue that fast urbanisation is often 
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at the cost of the damage to valuable ecosystems and areas for satisfying the urban 

requirement. Shen et al., (2011) discuss that governments and international organisations at 

different levels look for the optimum urban sustainability value. They add that practices 

toward a sustainable urbanisation play a fundamental role in obtaining global sustainability 

goals. They show that considerable efforts in promoting the mission of sustainable 

urbanisation practice have been committed by international institutions and currently these 

missions are vastly examined through various disciplines (L.-Y. Shen et al., 2011). 

 

Huang et al., (2015) indicate that during recent decades, urban sustainability and 

sustainable development have become increasingly prominent on political agendas and 

scientific research. They mention that efficiently managing urban flows, maintaining 

cultural and social diversity, minimising the consumption of space and natural resources, 

ensuring equal access to resources and services protecting the health of the urban 

population are urban sustainability objectives. They debate that the sustainability of urban 

places is fundamental to the sustainability of nations, regions, and the world as a whole. 

They have shown some definitions of urban sustainability in different ways, with various 

criteria and emphases. The majority of the explanations displayed by Huang et al., (2015) 

are derivations from those of sustainability, concentrating on the advancement of long-term 

human wellbeing by balancing the three dimensions of sustainability, reducing resource 

consumption and environmental damage, increasing resource use efficiency, and ensuring 

equity and democracy (L. Huang et al., 2015).  

 

Alfonso Piña & Pardo Martínez (2016) argue that the city is recognised as an important 

generator of evolution and poverty reduction due to the concentration of national economic 

activity, commerce, public service provision, and transportation. They add that the 

infrastructure of countries has been improved by associating between the city and the rural 

area. They also mention that the city is related to higher levels of learning and education, 

better health, easier access to social services, and promote opportunities for cultural and 

political participation. However, the city has negative aspects, such as traffic congestion, 

air pollution, and higher demand for resources that led to unsustainable production and 

consumption patterns (figure 4.4) (Alfonso Piña and Pardo Martínez, 2016).  
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Figure 4.4: The Urbanization Cycle and Environmental Impacts 

Source: (Alfonso Piña and Pardo Martínez, 2016) 

 

“Cities and urban design are intimately linked to sustainability goals” (Larco, 2016). The 

connection between sustainability and urbanism according to Larco, (2016) is well 

established and is primarily based on the effect of urban form on transport, equity concerns 

and pollution, water quality and recharge rates, and habitat. Larco, (2016) mentions that 

the term ‘sustainable urbanism’ is sometimes used interchangeably and involves topics of 

sustainability associated with the whole process of city management and development, 

while sustainable urban design sits somewhere within that (Larco, 2016). The intersection 

of both concepts, urbanisation and sustainability characterise urban sustainability. Two 

levels can define sustainable urbanisation; the first is sustainable urban development and 

the second is the sustainable city. Tan et al., (2016) argue that a sustainable city is utilised 

to describe the current conditions of cities, for instance, eco-environmental proper use of 

resources, protection, individual welfare, and satisfaction of basic human needs. They also 

confirm that the sustainable city represents an economic space within which the social, 

economic and ecological contradictions are being managed and strategically addressed 

(Tan et al., 2016). 
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Shiwei et al., (2016) emphasise that sustainable urbanisation should pursue six basic 

principles: conservation, comfort, coordination, compactness, completeness, and 

collaboration. They asserted that sustainable urbanisation is a dynamic and 

multidimensional approach covering social-economic, environmental and political-

institutional sustainability. They contended that a sustainable urbanisation is an 

urbanisation approach that achieves the norms of sustainable development. They conclude 

that the ability of a region’s evolution in a sustainable urbanisation way in future is 

sustainable urbanisation potential. They indicate that it is essential to evaluate the 

sustainable urbanisation potential of an area to reach sustainable urbanisation, and the 

results will be beneficial for policymakers to develop scientific measurements (Shiwei et 

al., 2016). 

 

4.3 Sustainable Urban Form  

 

Williams, Burton and Jenks in their book ‘Achieving Sustainable Urban Form’ showed 

that the physical form of urban areas has contributed to the enormous problems of cities. 

Therefore, the search for sustainable urban form today requires a reorientation of the 

search for a number of sustainable urban forms which respond to a variety of existing 

settlement patterns and contexts. They asserted that to understand a sustainable city; there 

has to be a clear concept of what it should look like and how it might function (Williams et 

al., 2000:1,7). Urban form is one of these concepts, as it conceptualises the overall spatial 

patterns of cities and in turn their physical pattern (Lynch, 1984). In this regard, significant 

arguments have been put forward to measure the implications of urban form on a number 

of sustainability dimensions and this has given rise to the term 'sustainable urban form' in 

recent literature. Romanos and Auffrey discussed that various urban forms could have very 

different degrees of sustainability and there is not a single model of sustainable urban form 

that is applicable in all cases. They defined a sustainable urban form “is one that can adapt 

well to the requirements of growth and change without destroying natural resources and 

traditional culture in the process” (Romanos and Auffrey, 2002:253).  

 

Jenks and Jones discuss that the form of the sustainable city has been identified by a 

massive amount of research that illustrated which urban forms might most influence 
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sustainability. They mentioned that the sustainability of cities and urban forms have 

concentrated on increasing the density of development, implementing a mix of uses and 

realising socioeconomic variety. Jenks and Jones presented their arguments about the 

physical dimensions of urban form and how they might contain their shape, land uses, size 

and allocation of open space. Furthermore, it may include a combination of plenty of 

features, comprising a city’s transportation system and urban design characteristics (Mike 

Jenks and Jones, 2010).  

 

The strategies for the future form of cities that should be adopted in a global economy and 

information age are still being debated (M. Jenks and Dempsey, 2005:24). Jenks and 

Dempsey indicate that the density of development is one of the enduring themes behind the 

search for more sustainable urban forms. They point out that the higher density is seen as a 

fundamental part of achieving sustainable development. (M. Jenks and Dempsey, 

2005:288,300,307,432).  Jabareen (2016) states that “the form of the contemporary city has 

been perceived as a source of environmental problems”. He confirms that the main 

objectives of sustainable urban forms are reducing energy use, decreasing waste and 

pollution, minimising automobile use, conserving open space and sensitive ecosystems, 

and livable and community-oriented human environments. The concept of sustainable 

urban form to be achieved will require a high density and adequate diversity, compact with 

mixed land use, and its design is based on sustainable transportation, greening, and passive 

solar energy. This will demand that local governments, planning consultants, landscape 

architects, and urban designers utilise a variety of planning and design approaches and 

policies (Jabareen, 2006). 

 

The most acknowledged issue in the world environmental agenda is the physical urban 

form and its relation to the efficiency of the city. Charehjoo and Siong (2013) argue that 

sustainability of the city is multifaceted, and sustainable urban form is a substantial 

element towards realising a sustainable development and that quality of life is one of its 

vital components (Charehjoo and Siong, 2013). Therefore, one cannot consider urban 

forms ‘sustainable’ in the full meaning if they are not appropriate to people as places to 

live, work and interact. They also discuss that to achieve sustainable urban form nowadays, 

especially in relation to planning policy and land functionality, the most effective solution 

must be performed utilising a compact city model which consists of a city shape with high 
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density and mixed land use. They conclude that it is essential to understand the physical 

development pattern to navigate it towards sustainable urban development (Charehjoo and 

Siong, 2013).  

 

4.4 Sustainable City Dimensions 

 

Ibrahim et al., 2015 state that the dimensions of the sustainable city are a complex issue to 

understand. They point out that “care needs to be exercised over the context within which 

the cities exist, their cultural background and regional and national differences. There will 

be significant differences in different parts of the world of the interpretation of the 

sustainable city; however, there are common underlying and enduring themes, which 

appear to inform both the debate and claims for urban forms that promote sustainability” 

(Ibrahim et al., 2015). 

 

Cities are active complex open systems with associated social, economic and 

environmental systems. Consequently, sustainable development in cities cannot be 

obtained without integrating sustainable development indicators that address social, 

economic and environmental dimensions, moreover, as every city is different these 

indicators must be different. Michael et al., (2014) stressed by associating the social, 

economic, and environmental sustainability dimensions’ negative synergies can be 

hindered and positive synergies are fostered and real development is encouraged. 

Nevertheless, they indicate that the main challenge to practitioners and researchers is how 

to combine the three dimensions into a significant and dynamic framework for research 

and action. They add, as the concept of sustainability is multidimensional, thus, social, 

economic, and environmental aims can evolve synergies to a certain degree. However, as 

they compete with each other they are not always mutually supportive (Michael et al., 

2014). Cities as Palacio, (2015) has also confirmed are systems of the complex and fine 

diversity of environments and users that support each other mutually, both socially and 

economically. The dominant tradition in urban design and planning has failed in obtaining 

the variety that sustains urban vitality (Palacio, 2015)  
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4.4.1 Social Dimensions 

 

At the beginning of the 21st century, the social dimension became widely utilised in urban 

planning research and practice. Nevertheless, aspects of social sustainability and 

knowledge of spatial distributions of social values are required. Despite the lack of 

consensus, the majority of the issues connected with social sustainability are related to 

well-being, human capital, and social capital. Various definitions of social sustainability 

have been discussed, proposed, and reviewed during the last decade. Johansson et al., 2016 

explain that the standard for social sustainability often includes many factors that are 

favoured by a local community or group of citizens. Therefore, it is a substantial 

component for assessing social sustainability analysing people’s perceptions of their 

circumstances and environments together with investigating social changes to determine 

whether it is decreasing or increasing. They identify diverse aspects of social sustainability 

associated with urban environments, income distribution, sense of community, the 

attractiveness of the public realm, housing, social inclusion and local networks, and urban 

design. They add that there are also regarded to be significant aspects of social 

sustainability to consider in urban studies like resource distribution, equality, and access to 

public services for instance (Johansson et al., 2016). 

 

“The concept of sustainability is the need of the current society to be satisfied without 

compromising the needs of future generations” (Michael et al., 2014). The social 

dimension deals with society well-being, how to attend to human requirements and to raise 

the opportunities for advancement equally for all community. It involves ideas of sharing, 

cultural identity, equity and empowerment, accessibility, participation, and institutional 

stability which endeavour to maintain environment through economic growth and the 

reduction of poverty. Michael et al., (2014) mention that the social dimension is reflecting 

the shared principles and values of the society that bring advantages to citizens and is 

grouped by facilitating co-operation and decreasing opportunistic behaviours. They assert 

that an essential thing is that social indicators are comprehensive and tend to be very 

subjective (Michael et al., 2014). 

 

Naguib et al., (2016) found that involvement of societies and citizens in sustainability 

plans are significant to cope with the lack of ability and resources that can prevent the way 
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to gain the objectives and aspirations of development. They elaborated that local efforts 

had to be promoted by the governments and officials. Naguib et al., (2016) mention that 

“The need for urban sustainability aims to develop the ability to perceive the community as 

a whole and demonstrate the concept of the community as a system through their vision, 

evaluation and participation in order to meet the need of all its actors and inhabitants as 

well as the sustainability of its environment” (figure 4.5) (Naguib et al., 2016). 

 

Figure 4.5: Urban Sustainability Requirements 

Source: (Naguib et al., 2016) 

 

Social sustainability according to Shen et al., (2011) is seen as one of the essential 

dimensions for assessing urban sustainability (L.-Y. Shen et al., 2011). The societal 

perspective as Palacio, (2015) mentions usually addresses the city as the space of social 

development and social process, including ideas for instance equity, well-being, and 

quality of life (Palacio, 2015). The main elements of social sustainability as described by 

Ročak et al., (2016) are trust, sense of place, quality of life cultural identity, involvement 

and resources, and empowerment. According to these components, they indicate that social 

conditions with social policy regions in social sustainability are integrated and frequently 

overlooked due to the ambiguity and assessment problems. The needs, challenges, and 

opportunities of urban societies have appeared to address activities in civil society, and are 

framed regarding the sustainability of a community that emphasises livability and quality 

of life. They mention that the argumentations on social sustainability pay particular 

attention to discovering conditions for future scenarios. They state, “Social sustainability is 

not only about societal qualities in the present but about also creating social structures that 

can guarantee these qualities for the coming generation” (Ročak et al., 2016). 
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Mersal, (2016) states that today the social foundation of urban design is the issue of 

sustainable development. He displays a better framework to achieve sustainable 

communities in urban design. He mentions that cities require redesigning many of their 

functions and technologies with ecological principles to build a sustainable society for 

future generations. The main finding of Mersal, (2016) is that sustainable communities are 

not obtained by chance, we must work to achieve them, and the report introduces the main 

elements of sustainable communities as displayed in (figure 4.6) (Mersal, 2016).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.6: Sustainable Community 

Source: (Mersal, 2016) 

 

 

Mersal, (2016) also indicates that stakeholder participation is a significant strategy in 

obtaining urban environmental management, which needs the efforts of a wide range of 

organisations, institutions and citizens in recent years. He indicates that “sustainable 

development must incorporate an inescapable commitment to social equity and there must 

be genuine stakeholder participation at all stages of development” as shown in (figure 4.7) 

(Mersal, 2016).  
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Figure 4.7: Stages in Stakeholder Participation 

Source: (Mersal, 2016) 
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4.4.2 Economical Dimensions 

 

The economic dimension according to Michael et al., (2014), “refers to the development, 

growth, and productivity, which has guided conventional development science in the past 

in which economic growth will trickle down to the poor through a market allocation of 

resources, sustained levels of growth and consumption, and assumption that natural 

resources are unlimited. It implies a system of production that satisfies present 

consumption levels without compromising future needs”. (Michael et al., 2014). Stossel et 

al., (2015) point out that following the strong sustainability method promoted by ecological 

economists, a sustainable city should meet good environmental quality within its 

boundaries, the city operates within the limits of domestic and global ecosystems (i.e., its 

resource consumption is sustainable), and the city does not harm the environmental quality 

and climate elsewhere outside its boundaries (Stossel et al., 2015). 

 

Larco, (2016) point out that the term ‘economic sustainability’ has been utilised to indicate 

to the creation of economic value, raise in economic activities and substantial cost savings. 

He states that the main beneficiaries or aims of sustainable economics can also vary 

considerably, with studies, reports, and research concentrating on some subset of 

businesses, consumers, residents, municipalities and community as a whole (Larco, 2016). 

In the economic perspective as Palacio, (2015) states “cities are regarded as spaces for 

socio-economic prosperity and innovation; competitiveness has been considered as a 

central concept in creating the urban qualities that can attract economic and human capital” 

(Palacio, 2015).  

 

The new Sustainable Development Agenda by UN-Habitat (2016) seeks to make cities and 

human settlements inclusive, safe, resilient and sustainable by supporting positive 

economic, social and environmental links between urban, peri urban and rural areas and by 

strengthening national and regional development planning (UN-Habitat, 2016).  Economic 

productivity, as Science for Environment Policy (2015) mention, depends on healthcare, 

security, food, water, happy citizens, who need easy access to education, transport, clean 

air and electricity. They indicate that to achieve sustainable cities we should build efficient 

waste disposal systems, green areas, green buildings, smart public transport and most 
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important must attract employers producing green products from local resources for 

regional markets (Science for Environment Policy, 2015). 

 

4.4.3 Environmental Dimensions 

 

The environmental dimension of sustainability according to Michael et al., (2014) involve 

the ecosystem prosperity, which is a condition in which the ecosystem preserves quality 

and variety. They mention its capability to promote all life, and its potential to adapt to 

change to provide future choices (Michael et al., 2014). Palacio, (2015) states that “the 

environmental dimension of the city in the frame of sustainable development has been 

focused mainly on the question of the demands and the impacts of the city and society on 

ecosystems in terms of the ecological footprint, or environmental quality and public 

health” (Palacio, 2015). Science for Environment Policy, 2015 state that “it is also 

important that cities reduce natural resource consumption (including water and materials 

like stone and gravel) and waste production footprints, and that they improve land-use 

efficiencies (especially the reuse of grey field and brown field land) so that negative 

environmental impacts are minimised” (Science for Environment Policy, 2015). 

 

Mori and Yamashita, (2015) stressed that the limits of the negative impacts of the city on 

the local and global environment should be identified in the environmental dimension. 

They indicate that based on these limits the sustainability of cities should be assessed on 

the relevant fixed criteria. They argue that the fundamental thing is that the global 

limitations have to be appropriately specified and examined in the assessment of city 

performance with leakage effects of the city encompassed (Mori and Yamashita, 2015). 

Mersal, (2016) argues that urban problems required new measures, and it will have to be 

more sensitive to ecology and community, efficiently integrated, more open to citizen 

involvement than what now prevails, more respectful to uncertainties, and more efficiently 

integrated. He points out that evaluating the effects of urban environmental problems in 

terms of health effects, ecology values, productivity, amenity, and other key indicators is 

the main challenge of environmental planning (figure 4.8). Mersal, (2016) asserted that 

“sustainable urban development must aim to produce a city that is user-friendly and 

resourceful, in terms not only of its form and energy-efficiency but also its function, as a 

place for living” (Mersal, 2016). 
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Figure 4.8: The relationship between ecology, Sustainability and design 

Source: (Mersal, 2016) 

 

4.4.4 Governmental Dimensions 

 

UN-Habitat, (2016) confirm that urban governance delivers sustainable development when 

it is environment-friendly, participatory, accountable, transparent, effective and efficient, 

equitable and inclusive, abiding by the rule of law. They point out that the quality of 

human settlements and urban governance affect the quality of life of billions of individuals. 

They reveal that in their Habitat agenda, adopted in 1996, acknowledged the role of local 

authorities and the significance of involvement as essential to implementing the universal 

goals of adequate shelter for all and safer, healthier, more liveable, sustainable and 

productive human settlements. UN-Habitat, (2016) also display that governance composed 

of the traditions and institutions by which authority in a country is exercised. They 

manifest that this will include the process whereby governments are selected, monitored 

and replaced, the capacity of the government effectively to frame and implement sound 

policies, and citizen and government compliance with the institutions that govern 

economic and social interactions among them (UN-Habitat, 2016).  
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4.5 Urban Sustainability Assessment 

 

The city has become the core of social and economic operations, and the main form of 

human habitat. It follows that humanity's sustainability and the prosperity of urbanites are 

strongly associated with the way the city functions. Diverse sets of urban sustainability 

indicators and indices have been developed in recent years. These sets of indicators 

identify components of urban activity that are not environmentally sustainable and provide 

data about the state of the environment. Utilisation of these assessments has the potential to 

raise the awareness of the public and decision-makers of important areas for policy and 

action required for promoting sustainability, and through participation create a better 

understanding of complex city–environment interactions. Urban sustainability assessment 

is divided by Stossel et al., (2015) into two major types. A set of indicators that can be 

utilised to measure environmental properties (such as the concentrations of some air 

pollutants can be used to measure local air quality, and the emissions of GHGs) can 

highlight a studied entity's contribution to climate change processes are the first one. 

Indices are the second type, in which several indicators are synthesised into a single metric, 

different air pollutants aggregated into a single index value for example (Stossel et al., 

2015). 

 

The assessment of sustainability in the urban context is fundamental for urban decision 

makers such as urban designers, planners, architects, and engineers. Walton et al., (2005) 

confirm through their work that there are many criteria and tools to assess the sustainability 

of urban development in cities such as scale, life cycle, location, context and all 

stakeholder values. (Walton et al., 2005). Shen et al., (2011) point out that urban 

sustainability indicators are significant for assisting in target setting, performance reviews 

and facilitating communication among the policy makers, professionals and community 

(L.-Y. Shen et al., 2011). 

 

Hiremath et al., (2013) indicate that one of the essential planning concepts from its 

beginnings in economics and ecological thinking is sustainability, and has widely been 

applied to assessing urban development. They mention that over a period different 

methods, techniques and instruments have emerged for urban sustainability assessment that 

helps determine how cities can become more sustainable. They assert that indicators-based 
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approaches are one of these methods and participate in the building of sustainable self-

regulated systems that combine development and environment protection. Therefore, these 

methods will provide a solid basis for decision-making at all stages and are being 

increasingly utilised (Hiremath et al., 2013). 

 

Urban sustainability can be assessed and measured by a large diversity of ways. Srivastava 

(2016) discuss “Assessment methods may be structural frameworks for issues inherent in 

city-scale sustainability or assessments tools that provide qualitative and quantitative 

checklists to measure urban sustainability. The structural frameworks may be used to test 

the thoroughness of tools, identify gaps and provide the structure to create new assessment 

tools”. He states that “the goal of indicator-based assessment structures of urban 

sustainability is to provide an easy to communicate and a measurable checklist of all 

relevant sectors as cities formulate an urban sustainability plan” (Srivastava, 2016). 

 

Urban sustainability assessment identified by Yigitcanlar et al., (2015) as “a process by 

which the implications of an initiative on sustainable urban dimensions are evaluated, 

where the initiative can be a proposed or existing policy, plan, programme, project, a piece 

of legislation, or a current practice or activity”. They summarise that “sustainability 

assessment aims to steer societies in a more sustainable direction by providing tools that 

can be used either to predict impacts of various initiatives on the SUD of society or to 

measure progress towards a more sustainable state” (T. Yigitcanlar et al., 2015). 

 

Measuring urban sustainability as Grafakos et al., (2016) state is a continuing challenge for 

the city. They indicate that over the past two decades, a range of indicator and index 

systems has been advanced to assess an extensive variety of cases ranging from carbon 

emissions to ecological footprint and material flows. They address that the indicators and 

indices in use across the various cities and regions worldwide vary according to their 

particular requirements and aims of the local context. They classify city-level sustainability 

measurement methodologies into sustainability indicators (e.g., carbon, water and energy 

footprint), sustainability measurements (e.g., life cycle measurement, strategic 

environmental measurement, and environmental impact measurement) and integrated 

sustainability indexes (e.g., Green City Index, Urban Sustainability Index) (Grafakos et al., 

2016). 
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4.6 Urban Sustainability Indicators (USIs) 

 

This research will seek to determine the most relevant criteria to the historic centre of 

Baghdad by defining a set of urban sustainability criteria that can be assessed in the 

traditional fabric such as socioeconomic development, and environmental management. 

This will be used as a framework for investigating urban sustainability in Old Rusafa. 

 

Science for Environment Policy, (2015) indicate that “urban sustainability indicators are 

tools that allow city planners, city managers and policymakers to gauge the socio-

economic and environmental impact of, for example, current urban designs, infrastructures, 

policies, waste disposal systems, pollution and access to services by citizens. They allow 

for the diagnosis of problems and pressures, and thus the identification of areas that would 

profit from being addressed through good governance and science-based responses. They 

also allow cities to monitor the success and impact of sustainability interventions” (Science 

for Environment Policy, 2015). 

 

Urban indicators can provide quantitative and qualitative information that help to 

determine urban development priorities (Kasparek and Dimashki, 2009). USIs are very 

important to assist local and national policymakers to develop their action towards 

sustainability. “They serve several purposes: 1. Systematic monitoring of urban 

environmental changes 2. Early warning of urban environmental problems 3. Target setting 

4. Performance reviews, and 5. Public information and communication” (Alberti, 1996). 

Ibrahim et al., (2015) point out that sustainability city indicators can be seen as an asset 

that gives a synopsis of data about the subject of the problem.(Ibrahim et al., 2015) 

 

In the last decade, Grafakos et al., (2016) confirm that there is a huge variety of rating 

sustainability measurement tools that have been advanced and that have been utilized in 

different cities at various levels, such as green buildings, infrastructure projects and 

neighbourhoods. They asserted that the main goal of this type of sustainability assessment 

tool is to measure the overall sustainability performance of the project under consideration 

(e.g., building), integrating multiple sustainability norm (energy, environmental, water, 

etc.), to assess and to compare it with other similar projects (i.e., buildings) (Grafakos et 

al., 2016). 
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There are different tools and methods utilized internationally to monitor sustainability: 

 

•LEED: Green Buildings Council's Leadership in Energy and Environmental Design 

(USGBC, 2014) 

•Green Building Challenge (Canada, 1998-2007) 

•NABERS: National Australian Building Environmental Rating System (NABERS, 2014) 

•Green Guide to specifications: in the UK 

•Estidama: meaning "sustainability", by (Abu Dhabi Urban Planning Council, 2014) 

•BREEAM: Building Research Establishment Environmental Assessment Methods 

(BREEAM, 2014) 

•CASBEE: Comprehensive Assessment System for Building Environmental Efficiency 

•IUSIL: International Urban Sustainability Indicators List (L.-Y. Shen et al., 2011) 

 

A new comprehensive list of SIs have been created by Shen et al. (2011) through gathering 

all the indicators from frameworks created by the United Nations (2007), the European 

Foundation (1998), Research and Development (2000), the UN Habitat (2004), the World 

Bank (2008), and the European Commission on 39 Energy and Environment and 

Sustainable Envelopment (2004). The result of this compilation is the International Urban 

Sustainability Indicators List (IUSIL), which included 115 indicators divided into 37 

categories. These categories fell within four parts of sustainability: environmental, 

economic, social, and governmental. Three main aims of IUSIL, firstly, promote the 

exchange of knowledge for future practices, secondly, provide a reference for the selection 

of indicators, and thirdly, help further evaluate the selection of indicators. Shen et al., 

(2011) said that national and local governments across the world have advanced indicators 

to measure the urban sustainability performance according to their local or national 

priorities since early 1990’s. They reveal that there are different lists of urban sustainability 

indicators, despite there being no single set of indicators that suits equally all cities or 

communities. It is, therefore, the utilisation of common indicators that is fundamental for 

controlling and comparing the process of sustainable urbanisation so that this does not 

remain as an abstract concept. They clarify that “Comparable indicators are important 

because they allow cities to have a common grid to share and apply successful tools and 

measures” (L.-Y. Shen et al., 2011). 
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Shen et al., (2011) mention there are drivers to document the range to which cities are or 

are not becoming sustainable by using indicators, and to discover the practical challenges 

that are being encountered in the process. However, they show that the process of selection 

indicators should not be about combining the information for all indicators, but rather 

selectively analysing the ones which are essential in essence and more likely to produce the 

most accurate information about the status of practice. They assert that indicators must be 

verifiable, reproducible, clear, simple, scientifically sound, and smart (Table 4). They 

proposed that urban sustainability indicators should provide at least explanatory tools to 

translate the concepts of sustainable development into practical terms, pilot tools to assist 

in making policy choices that promote sustainable development, and finally, performance 

assessment tools to decide how active efforts have been (L.-Y. Shen et al., 2011). 

 

International Urban Sustainability Indicators List (IUSIL) 

Category Indicator 

Environmental 

En1 Geographically balanced settlement En1-1 Population growth 

En1-2 Planned settlements 

En2 Freshwater En2-1 Proportion of total water resources used 

En2-2 Water use intensity by economic activity 

En2-3 Presence of faecal coliforms in freshwater 

En2-4 Biochemical oxygen demand in water bodies 

En3 Wastewater En3-1 Percentage of city population served by 

wastewater collection 

En3-2 Percentage of wastewater receiving 

no/primary/secondary/tertiary treatment 

En4 Quality of ambient air and atmosphere En4-1 Number of times the limit values for selected 

air pollutants are exceeded 

En4-2 Existence and level of implementation of air 

quality management plan 

En4-3 Emissions of greenhouse gases 

En4-4 Consumption of ozone depleting substances 

En5 Noise pollution En5-1 Share of population exposed to long-term high 

level of environmental noise 

En5-2 Noise levels in selected areas 

En6 Sustainable land use En6-1 Artificial surfaces as a percentage of the total 
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municipal area. 

En6-2 Extent of derelict and contaminated land 

En6-3 Number of inhabitants per Km2 

En6-4 Quota of new edification taking place on virgin 

area and quota taking place on derelict and 

contaminated land in % per year. 

En6-5 Restoration of urban land 

a) Renovation, conversion of derelict buildings 

b) Redevelopment of derelict land for new 

urban uses 

c) Cleansing of contaminated land 

En6-6 Protected areas as a percentage of total 

municipal area 

En6-7 Land affected by desertification 

En6-8 Area under organic farming 

En6-9 Proportion of land area covered by forests 

    

En7 Waste generation and management En7-1 Percentage of city population with regular solid 

waste collection 

En7-2 Percentage of solid waste disposed to sanitary 

landfill/incinerated and burned 

openly/disposed to open dump/recycled/other 

En7-3 Total solid waste generation per capita 

En7-4 Generation of hazardous waste 

En7-5 Waste treatment and disposal 

En7-6 Management of radioactive waste 

En8 Effective and environmentally sound 

transportation systems 

En8-1 Travel time 

En8-2 Transport modes 

En8-3 Energy intensity of transport 

En9 Mechanisms to prepare and implement 

environmental plans 

En9-1 Local environmental plans 

En9-2 Latest approval date of Master Plan 

En10 Biodiversity En10-1 Proportion of terrestrial area protected 

En10-2 Management effectiveness of protected areas 

En10-3 Area of selected key ecosystems 

En10-4 Fragmentation of habitats 

En10-5 Change in threat status of species 

En10-6 Abundance of selected key species 

En10-7 Abundance of invasive alien species 
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Economic 

Ec1 Consumption and production patterns Ec1-1 Material consumption 

Ec1-2 Material intensity of the economy 

Ec1-3 Domestic material consumption 

Ec1-4 Annual energy consumption, total and by main 

user category 

Ec1-5 Share of renewable energy sources in total 

energy use 

Ec1-6 Intensity of energy use, total and by economic 

activity 

Ec2 Economic development Ec2-1 Macroeconomic performance 

a) Gross domestic product (GDP) per capita 

b) Gross saving 

c) Investment share in GDP 

d) Adjusted net savings as percentage of gross 

national income (GNI) 

  e) Inflation rate 

Ec2-2 Employment 

 a) Employment-population ratio 

 b) Vulnerable employment 

 c) Labor productivity and unit labor costs 

 d) Share of women in wage employment in the 

non-agricultural sector 

Ec2-3 Information and communication technologies 

 a) Internet users per 100 population 

 b) Fixed telephone lines per 100 population 

 c) Mobile cellular telephone subscribers per 

100 population 

Ec2-4 Research and development 

 a) Gross domestic expenditure on Research and 

Development as a percent of GDP 

Ec2-5 Tourism 

 a) Tourism contribution to GDP 

Ec3 Finance Ec3-1 Debt service ratio 

Ec3-2 Tax collected as percentage of tax billed 

Ec3-3 Own-source revenue as a percent of total 

revenues 

Ec3-4 Capital spending as percentage of total 



 CHAPTER 4: URBAN SUSTAINABILITY  

 

P a g e   124 

 

expenditures 

Ec4 Water Ec4-1 Price of water 

Ec4-2 Domestic water consumption per capita 

Ec5 Strengthen small and microenterprises Ec5-1 Informal employment 

Social 

So1 Energy Access So1-1 Percentage of city population with authorized 

electrical service 

So1-2 Total electrical use per capita 

So1-3 Number and duration of electrical interruptions 

per year per customer 

So2 Water Access So2-1 Percentage of city population with potable 

water supply service 

So2-2 Number of interruptions in water service 

So3 Education So3-1 Percentage of children completing primary 

and secondary education 

So3-2 Percentage of school aged children enrolled in  

   schools (by gender) 

So3-3 Student/teacher ratio 

So4 Health So4-1 Mortality 

a) Under-five 

b) Mortality rate 

c) Life expectancy at birth 

d) Healthy life expectancy at birth 

So4-2 Health care delivery 

a) Percent of population with access to primary 

health care facilities 

b) Contraceptive prevalence rate 

c) Immunization against infectious childhood 

diseases 

So4-3 Nutritional status 

a) Nutritional status of children 

So4-4 Health status and risks 

a) Morbidity of major diseases such as 

HIV/AIDS, malaria, tuberculosis 

b) Prevalence of tobacco use 

c) Suicide rate 

So5 Safety So5-1 Number of homicides per 100,000 population 

So5-2 Number of sworn police officers per 100,000 
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population 

So5-3 Violent crime rate per 100,000 population 

So6 Fire & Emergency Response So6-1 Number of firefighters per 100,000 population 

So6-2 Number of fire related deaths per 100,000 

population 

So6-3 Response time for fire department from initial 

call 

So7 Poverty So7-1 Income poverty 

a) Proportion of population living below 

national poverty line 

b) Proportion of population below $1 a day 

So7-2 Income inequality 

a) Ratio of share in national income of highest 

to lowest quintile 

So8 Transportation So8-1 Km of transportation system per 100,000 

population 

  So8-2 Annual number of public transit trips per capita 

So8-3 Commercial Air Connectivity 

So8-4 Average travel speed on primary thoroughfares 

during peak hours 

So8-5 Transportation fatalities per 100,000 population 

So8-6 Number of daily trips and time taken per capita 

by type of trip and by mode of transport 

So8-7 Total average daily distance covered per capita 

by type of trip and by mode of transport 

So8-8 Mode of transportation used by children to 

travel 

between home and school 

So9 Natural hazards So9-1 Percentage of population living in hazard prone 

areas 

So9-2 Human and economic loss due to natural 

disasters 

So9-3 Disaster prevention and mitigation instruments 

So10 Adequate housing So10-1 Durable structures 

So10-2 Overcrowding 

So10-3 Right to adequate housing 

So10-4 Housing price and rent-to-income 

So11 Shelter So11-1 Percentage of city population living in slums 

So11-2 Area size of informal settlements as a percent 
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of 

city area and population 

So12 Security of tenure So12-1 Secure tenure 

So12-2 Authorized housing 

So12-3 Evictions 

So13 Access to credit So13-1 Housing finance 

So14 Access to land So14-1 Land price -to-income 

So15 Promote social integration and support 

disadvantaged groups 

So15-1 Poor households 

So16 Culture So16-1 Number of cultural establishments per 100,000 

population 

So16-2 City expenditures on culture as a percentage of 

overall city budget 

So17 Recreation So17-1 Square meters of public recreation facility 

space per capita 

So17-2 City expenditures on public recreation as a 

percentage 

of overall city budget 

So18 Availability of local public green areas 

and local services 

So18-1 Citizens’ access to nearby public green areas 

and basic services 

Governance 

Go1 Participation and civic engagement Go1-1 Citizens participation 

Go1-2 Voters participation 

Go1-3 Civic associations 

Go2 Transparent, accountable and efficient 

governance 

Go2-1 Transparency and accountability 

Go3 Government Go3-1 Corruption 

Go3-2 Percentage of population having paid bribes 

Go4 Sustainable management of the 

authorities and businesses 

Go4-1 Share of public and private organizations 

adopting and using environmental and social 

management procedures 

Table 4.3: International Urban Sustainability Indicators List (IUSIL) 

Source: Source: Author according to (L.-Y. Shen et al., 2011) 

 

 

As far as urban sustainability is concerned, Hiremath et al., (2013) show indicators will 

play a dynamic role in revealing in what fields a city is doing better than in others and 

according to its specific objectives (Hiremath et al., 2013). Sustainability indicators as 

Edjossan-Sossou et al., 2014 write have to achieve some significant requirements. First of 
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all, easy to understand by every actor of risk assessment even if he is not an expert, 

secondly, based on accessible information so that the data will be available when it is 

required, thirdly, relevant by revealing what is essential to be known, and most importantly 

should be reliable so that the data they provided will be trusted (Edjossan-Sossou et al., 

2014).  

 

Three main types of sustainability indicators are identified by Yigitcanlar et al., (2015), the 

first one is individual indicator sets, which contain vast lists of indicators covering a full 

extent of cases to promote the integration of environmental concerns into policies. 

Secondly, thematic indicators, which comprise a few set of indicators to assess sustainable 

development policy for each of the cases. Lastly, systemic indicators, which utilise one 

indicator to identify a complex issue. Yigitcanlar et al., (2015) point out that the selection 

of appropriate indicators will firstly depend on policy relevance and utility for users, 

secondly, analytical soundness and the thirdly point is measurability. They emphasise that 

indicators must be scientifically sound, sensitive to change, technically robust, measurable 

and capable of being regularly updated, easily understood. Moreover, Yigitcanlar et al., 

(2015) add that sustainability indicators are significant aspects of assisting sustainable 

urban development by providing some benefits.  For example, understanding sustainability 

by analysing the current state of sustainability and identifying relevant cases of urban 

development. Promoting decisions by identifying activities required and providing 

information necessary for determining aims. Solving conflict and building consensus by 

establishing a common language and illustrating a discussion and identify differing. Lastly 

and most importantly, empowering and involving stakeholders for participation, 

communication, initiation of discussions and awareness raising (T. Yigitcanlar et al., 

2015). 

 

Urban sustainability indicators (USIs) can play a fundamental role in enhancing the science 

and practice of sustaining urban systems. In the literature of sustainability indicators, 

Huang et al., (2015) indicate that a distinction is usually made among the terms of 

indicators, indices, data, and which together shape an indicator pyramid or a conceptual 

hierarchy (Figure 4.9).  They point out that the essential components of an indicator are 

data, and an indicator set or a composite index comprised of multiple indicators (L. Huang 

et al., 2015).  
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Figure 4.9: The Indicator Pyramid, Illustrating the Relationship Among Data, Indicators, 

and Indices, as well as Their Primary User Groups. 

Source: (L. Huang et al., 2015) 

 

 

Sustainable cities refer to the maximisation of the social and economic advantages under 

the determination of environmental burdens and within the acceptable boundaries of social 

inequity and economic. According to the concept, Mori and Yamashita (2015) argue that 

the indicators in the triple bottom line will be divided into two sets for the assessment of 

sustainability: maximisation and constraint indicators. Maximisation indicators assess the 

benefits that the city produces in social and economic aspects. Constraint indicators assess 

the sustainability of cities according to relevant criteria regarding socio-economic 

distributional justice and sustainable environment (Mori and Yamashita, 2015). Moreover, 

Michael et al., (2014) assert that the aims of sustainable development in the socio-

economic and environmental aspects might be obtained efficiently by acting on the local 

level. They state that indicators are utilised for a diversity of purposes that extend from 

public awareness programmes to decision-making. From policy perspectives, the 

development of the indicators is required and assist in concretisation to moulding the 

policy objectives. They mention that urban indicators to be meaningful in the urban context 

should be minimal (Michael et al., 2014). 
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Michael et al., (2014) debate that SIs tend to be explicit and quantitative, while most 

people and institutions' use of sustainability indicators tend to be more implicit and 

qualitative in practice. They clarify that in various political and research contexts both 

qualitative and quantitative indicator types can serve well. SIs, however, are more 

characterised by other indicators by their need to assess the efficiency of a system to adapt 

to change and continue to function over a long time span. They have seen SIs as significant 

tools in the achievement of sustainable development, and it is more representative of the 

requirement of local users by concentrating on the primary cases that affect the pursuit of 

sustainability within that local area. They add that without local societies, governments and 

individuals rising to meet the significant challenge of sustainability sustainable 

development cannot be implemented. They explain that the most commonly accepted 

method for measuring sustainable development is indicators as they bring various meaning 

to different levels. The indicators at the local level are utilised in the decision-making 

procedures of urban development for application by local authorities. At the regional level, 

the indicators are utilised to compare data for regional development programmes and the 

project management through the participation of different institutions and service agencies. 

Lastly, the indicators at the international level are utilised to finance regional development 

projects with global resources and for the development of the cities and societies of the 

third world (Michael et al., 2014).  
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4.7 Comparative Analysis of A number of Cities using Urban Sustainability 

Indicators  

 

Nowadays, providing citizens with a good quality of life and best infrastructures in their 

cities is the most prominent challenge facing governments around the world. Therefore, 

many cities have improved sustainable urban development plans for managing their 

urbanisation process towards a desired status of urban sustainability. The main aspects of 

communicating the status of the practice are urban sustainability indicators, which assist in 

determining how effective the strategies and policies enforced have been in the realisation 

of sustainability objectives. Shen et al., (2011) have displayed and examined various city 

sustainable development plans where sustainability indicators are embraced for controlling 

the performance of the implementation of the plans, where the implementation of urban 

sustainability indicators can be appreciated and compared (L.-Y. Shen et al., 2011). 

 

The nine cities were chosen by Shen et al., (2011) from both developing and developed 

countries and regions in the world, cities are Melbourne, Hong Kong, Mexico City, Taipei, 

Singapore, Iskandar, Barcelona, Chandigarh and Pune. In their sustainable urban 

development plans, the generalities of each city have presented the aim to show and 

identify the purposes, goals, boundaries and milestones, which can assist to produce a big 

picture of each of these cities. A template is used, which includes headings of “vision”, 

“action by”, “participants”, “term”, “date of launch”, “date of update”, “monitoring”, 

“focus areas”, “remarks”, as revealed in (table 4.4) in order to gather comparable valid 

information for comparison between cities. International Urban Sustainability Indicators 

List (IUSIL) are used to help in conducting a comparative analysis of these cities. Air 

pollutants indicators, which can be expressed by toxicity, quantity emitted or CO2 content 

for instance, due to that IUSIL must be clear and distinct indicators to avoid repetitions and 

a better classification (L.-Y. Shen et al., 2011). 
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Table 4.4: Comparable Attributes of Nine Cities 

Source: Source: (L.-Y. Shen et al., 2011) 
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USIs identified in each of the nine cities selected are subjected to a compliance analysis for 

each of the 37 categories included in IUSIL. The compliance analysis consists in 

determining which indicators from IUSIL have been involved in the individual cities, the 

results of the investigation are presented in (table 4.5), and the data in the table are also 

highlighted in various figures (i.e. Figs. 4.10e4.15) to facilitate the comparison analysis. A 

hundred percent represents full compliance with IUSIL in Figures 4.10-4.13, and the bars 

indicate the ratio of the included and similar indicators in each city to the total indicators 

included in IUSIL in each dimension accordingly. A hundred percent represents the totality 

of indicators in each city in Figures 4.13, and the bars indicate the proportional compliance 

of each aspect. The totality of categories included in IUSIL is represented in Figures 4.15, 

and the bars indicate the number of categories addressed by each city (L.-Y. Shen et al., 

2011). 

 

Table 4.5: Compliance of Cities with IUSIL. 

Source: Source: (L.-Y. Shen et al., 2011) 
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           Figure 4.10: Environmental Dimension           Figure 4.11: Economic Dimension 

         Source: Source: (L.-Y. Shen et al., 2011)      Source: Source: (L.-Y. Shen et al., 2011) 

      

 

 

    Figure 4.12: Social Dimension                Figure 4.13: Compliance with the 4 Dimensions 

Source: Source: (L.-Y. Shen et al., 2011)          Source: Source: (L.-Y. Shen et al., 2011) 

 

            Figure 4.14: Governance Dimension            Figure 4.15: General Compliance 

          Source: Source: (L.-Y. Shen et al., 2011)    Source: Source: (L.-Y. Shen et al., 2011) 
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Several stories of the evolution of sustainable urbanisation plans are shown by various 

cities, the selection of urban sustainability indicators and their implementation. Under 

different circumstances, in a different time, and for varied purposes but by large these 

plans were developed after achieving sustainable urbanisation. The differences between 

cities also show the difficulties in implementing a combination of common urbanisation 

indicators. 

 

The comparison between the nine cities can lead to the following general comments (L.-Y. 

Shen et al., 2011): 

- The use of indicators is an important tool and has been widely adopted for 

assessing urban sustainability performance. 

- Different indicators have been applied in various ways, the goal is the same, for 

achieving urban sustainability. 

- A short list of indicators at the beginning of the application is recommended, and 

during later revisions, more indicators can be added or eliminated according to the 

emerging needs and gained experience in individual cases. 

- Because of the differences between cities, the selection of indicators should be 

done with the clear understanding of the needs where these are going to be applied. 

- The integration of short-term and long-term sustainable urban development plans 

should be encouraged and their continuity should be assured. 

- Involvement of different sectors in the definition of objectives and strategies may 

represent an important step for obtaining the recognition and support when adding 

efforts to accomplish them. 

- It is important to emphasize that any attempt proposing a set of objectives and 

strategies to be applied indistinctly in all communities can be arguable. 

- Sharing experiences generated from different cities can eliminate the barriers that 

lead to the maturity of sustainable urbanization as a common city. This can be done 

through the use of a common comparative basis to differentiate the strategies and 

evaluate the results obtained from their implementation 

- The continuous comparison of more cities can lead to the development of standard 

processes, which can be used to guide the development of particular plans, 

selection of indicators, objectives and strategies for implementing the sustainable 

urbanization practice in other communities. 
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4.8 Sustainable Cities Challenges 

 

Managing the heavy dependence on ecosystem services is the main challenge for today’s 

cities, which results in the depletion of natural resources and biodiversity and the efforts to 

mitigate and adapt to climate change while prioritising public health and quality of life. 

Science for Environment Policy state that “a sustainable city can only be one for which the 

inflow of material and energy resources, and the disposal of wastes, do not exceed the 

capacity of the city’s surrounding environment. In other words, for achieving 

environmental sustainability urban consumption must match or be below what the natural 

environment — such as forests, soil and oceans — can provide, and the resulting pollutants 

must not overwhelm the environment’s ability to provide resources to humans and other 

members of the ecosystem” (Science for Environment Policy, 2015). 

 

Huang et al., (2015) argue that cities cannot possibly be sustainable by continuously 

increasing their material and energy consumption at the expense of its environment. The 

mention that the challenge of sustainable cities or urban region must preserve a level of 

local and regional biodiversity and ecosystem functioning to provide the most of the 

fundamental ecosystem services required for human well-being (L. Huang et al., 2015). 

The method of designing a sustainable city is a complex and multidisciplinary decision-

making process, which is concerned with the management of a huge amount of data within 

the built and natural environment. The type of these data usually contain rich information 

about population, the economy, society and the environment within the various fields at the 

local and national levels and this data can be used in urban sustainability analysis. 

Sustainability and quality of life will be the main elements to evaluate this information that 

comes from different sources such as National Statistics, local councils, commercial survey 

companies and government departments (Cooper et al., 2009:243). 

 

Nowadays, cities are facing several essential challenges regarding improving sustainable 

urbanism and development. One of these challenges is how to solve problems of 

unsustainable geographical expansion patterns and ineffective urban design and planning 

methods that have increased the number of slums areas, unsuitable delivery of essential 

services and inefficient resource use and poverty. Another challenge is that cities continue 

to be the primary contributor to the total greenhouse gas emissions that have led to the 
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global climate change. Therefore, if we want to achieve sustainable cities, we will need 

new visions of multilayered understanding of what a city might become. We will also need 

to depend on a wide-ranging selection of initiatives. Some of these initiatives will be top-

down and demand powerful leadership and large-scale investment programs and other 

initiatives will be bottom-up and depend on shifts in actions. For example, the integration 

between individuals, businesses, and organisations regarding making sustainable choices 

will enable us to be more aware of the processes of sustainable urban development. This 

will be supported by technology, a suitable design of the physical environment, 

information and feedback. The critical thing for cities to face their future challenges is to 

move towards a sustainable future over both the moral and physical organisation of the city 

(Williams, 2010). 

 

The multi-dimensional challenges to sustainable planning as UN-Habitat, (2016) debate 

are daunting. They indicate that there are several cities which have advanced promising 

models of environmental activity, to repair and maintain ecological balance, changing 

consumption and production patterns, developing ecological efficiency and striving for 

social equity. They assert that the city must fulfil universal access to essential services like 

waste management, energy, food water, sanitation, and mobility, which are fundamental to 

socioeconomic welfare, public health and the urban environment. UN-Habitat, (2016) 

display some essential differences between developed countries and developing countries 

in urban opportunities and challenges as it shown in (table 4.6). Moreover, they indicate 

that cities typically face four main types of environmental challenges, including three types 

of threat to, and one from, the natural milieu (UN-Habitat, 2016): 

 

1- Effective equal access to resources and urban public services contributes to poverty 

alleviation. 

2- Managing environmental hazards requires a risk-based approach, fully taking in the 

uncertainties inherent to environmental information and climate change. 

3- The effects of urban expansion on land conditions make it impossible to consider any 

town or city in isolation, highlighting the need to recognize the variety of specific spatial 

connections and impacts (such as biodiversity loss and deforestation). 

4 - A low-carbon world calls for changes to resource consumption and an effective if 

gradual shift to more sustainable societies. 
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Urban Opportunities and Challenges 

Developed countries Developing countries 

1 Older stock of urban infrastructure and building, 

with associated decline and depreciation, with 

financial and environmental consequences. New 

York City for example has more than 1,000 

miles of water pipe, which is more than 100 

years old, while the Underground in London has 

similarly passed its centennial anniversary. 

Low levels of infrastructure provision and little 

improvement, particularly in sanitation and road 

connectivity among cities. 

 

 

2 More developed public and political institutions 

and local capacities, with higher levels of 

trained staff and municipal revenues, reflected 

in the share of local revenue as a portion of total 

public revenue. 

Weak urban governance and poor provision of 

public goods. Weak municipal finance, with low 

revenue base. 

 

 

3 More defined urban spatial structure including 

residential segregation by income, spatial sprawl 

with higher demand for transport and mobility, 

such as in suburban Paris. 

Ineffective housing policies, and particularly poor 

urban planning, with resulting high shares of urban 

residents living in slums. 

4 Greater installed economic interests and 

productive capacities, reflecting historical 

legacy of industrial revolution, with higher 

levels of accumulation and capital formation. 

The downside of this legacy is associated with 

vulnerability to changes in global economy, 

deindustrialization, and higher unemployment, 

examples such as Detroit or Spain. 

 High levels of urban poverty, growing levels of 

intra-urban inequality, and marginalization of 

various groups including women. 

5 Established modes of urban finance and 

resource mobilization with higher accountability 

levels. 

Poor provision of green and public spaces, including 

streets networks. 

6 Important levels of human capital investment, 

particularly at higher levels of education. 

De-densification of urban areas resulting in urban 

sprawl and increasing demand for transport. 

7 Populations who are increasing their average 

and median ages, leading to the need for new 

kinds of social policies to meet their particular 

requirements in health care, transportation, or 

leisure, to mention a few. 

Low levels of human capital and declining 

environmental quality 

8 New forms of marginalization, particularly with 

the lack of economic opportunities for 

increasing shares of youth and immigrants 

within their urban populations. 

Slow growth of formal sector employment, with 

high levels of informality and unemployment, 

particularly among youth 

9 Slowing down of rates of demographic growth 

due to lower birth rates, which in turn often 

reflect reduced economic growth. 

Continued rapid urban demographic growth. 

10 large waves of immigration to Western Europe 

from Africa, the middle east, and eastern 

Europe, as well as continued high immigration 

to the Us from Latin America. 

Weak ability to prepare for and withstand disasters. 

Weak management of potentially productive rural 

urban linkages. 

Table 4.6: Urban Opportunities and Challenges 

 Source: Author 2016 according to (UN-Habitat, 2016) 
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4.9 Sustainable Cities of the Future 

 

The World Bank and International financial institutions (IFIs) are active participants in 

future cities forming future urban development over their lending policies. IFIs indicate 

through using the term sustainability frequently in relation to their future cities investments 

not only low-carbon ambitions but also imply cities that are well administered, well 

designed and efficient. United Nations estimates 70% of the world population will live in 

global cities by 2050 (figure 4.16). Therefore, cities are experiencing the greatest urban 

transition the world has ever seen, accounting for 80% of global carbon dioxide emissions, 

consuming over two-thirds of the world’s energy, and producing 1.3 billion tons of waste 

per year. Leaders, governments, architects, urban designers, developers, planners and 

business leaders need to make decisions and find solutions for how billions of urbanites 

will live in the future (Normisur International, 2014). Nevertheless, the crucial questions 

are how these cities are designed and managed? How they affect our environment? Will 

they promote our local, national and international economies? How can cities lead 

economic growth, while sustaining natural resources, reducing greenhouse gas emissions 

and developing the quality of life?  

 

Our assessment of the past and our expectations for the future will determine strategic 

decisions about urban infrastructure and development management. Mersal, (2016) argue, 

“How we think about the future has important consequences for how we define the 

problems to be addressed and how we search for solutions. Traditional approaches to 

planning and management typically rely on predictions of probable futures extrapolated 

from past trends. Planners and managers need to rely on a much broader and diverse 

knowledge of the past to build a view of the long now” (figure 4.17) (Mersal, 2016).  
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Figure 4.16: The world population projections by UN. 

Source: http://blog.megafounder.com/blog/smart-cities-sustainable-future/ 

 

Figure 4.17: Sustainability Urban Future  

Source: (Mersal, 2016). 
 

http://blog.megafounder.com/blog/smart-cities-sustainable-future/
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The substantial thing is to realise what we need for our future cities, and put in place 

systems now that serve those future requirements in a sustainable and integrated way. 

“Despite initial attempts to consolidate future cities lexicon into a globally agreed set of 

terms, there is still no established and authoritative set of meanings. Smart cities, for 

example, are still associated with either sensor and household data, integrated citywide 

systems management, or the social and economic knowledge of citizens. Liveable cities 

may refer to cultural and diversity assets, environmental quality, or even daily 

convenience. Sustainable cities may signal low-carbon energy usage, green space, and 

transport, or neighbourhood participation” (figure 4.18&4.19) (Clark et al., 2014). In other 

words, the main ideas of future cities are still not yet determined. The decisions made by 

corporations are driven by competitive dynamics while those made by governments and 

decision-makers often represent aesthetic and political decisions rather than a clear 

understanding of distinct meanings. 

 

 

Figure 4.18: Most common phrases of “Future cities” 

Source: (Clark et al., 2014) 
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Figure 4.19: Future cities – hybrid conceptions of success 

Source: Source: (Clark et al., 2014) 

 

 

Cities as Palacio, (2015) asserted are complex systems and determining the urban features 

that enhance sustainable societies can be an intricate task. The contemporary city is at the 

same time the place of economic production, social (human) well-being, and 

environmental quality (Palacio, 2015). Mori & Yamashita, (2015) point out that the 

minimum demands for achieving sustainability are to fulfil all the constraints and to 

maximize economic and social benefits to promote quality of life as far as is sustainable 

regarding environmental limitations and socio-economic equity (Mori and Yamashita, 

2015). The sustainable city has been defined in different ways, with various criteria and 

emphases (table 4.7). 
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Definitions of Sustainable City Source 

1 Five goals that make sustainable city: minimizing the 

consumption of space and natural resources; rationalizing and 

efficiently managing urban flows; protecting the health of the 

urban population; ensuring equal access to resources and services; 

maintaining cultural and social diversity. 

Huang et al., (2015) 

According to European 

Environment Agency 

(Stanners and Bourdeau 

1995) (L. Huang et al., 

2015) 

2 The sustainable city can be seen as a city that can provide 

the basic needs of city inhabitants such as infrastructure, 

civic amenities, health and medical care, housing, education, 

transportation, employment, good governance and ensure 

the populations needs are met benefiting all sectors of 

society. sustainable city is vital in controlling the 

development of a town based on the quantity and quality of 

infrastructure and facilities are sufficient to avoid other 

problems, for example lack of housing in urban areas that 

will cause squatter settlements. 

(Ibrahim et al., 2015) 

3 The sustainable city is the city that maximizes socio-

economic benefits measured by economic and social 

indicators under relevant constraints measured by 

environmental sustainability indicators and socio-economic 

indicators of distributional equity. 

(Mori and Yamashita, 

2015) 

4 A sustainable city is a city where achievements in social, 

economic, and physical development are made to last and where 

there is a lasting supply of the natural resources on which its 

development depends. Furthermore, a sustainable city maintains 

lasting security from environmental hazards that may threaten 

development achievements by allowing only for acceptable risk. 

Huang et al., (2015) 

According to the United 

Nations Centre for Human 

Settlements (Habitat) 

(1997) (L. Huang et al., 

2015) 

5 A sustainable city is one which succeeds in balancing economic, 

environmental and socio-cultural progress through processes of 

active citizen participation. 

Huang et al., (2015) 

According to Mega and 

Pedersen (1998) (L. 

Huang et al., 2015) 

6 A city moving toward sustainability improves public health and 

well-being, lowers its environmental impacts, increasingly 

recycles its materials, and uses energy with growing efficiency. 

Huang et al., (2015) 

According to World 

watch Institute (2007) (L. 

Huang et al., 2015) 

7 A sustainable city is one that can provide and ensure sustainable 

welfare for its residents with the capacity of maintaining and 

improving its ecosystem services. 

Huang et al., (2015) 

According to Zhao (2011) 

(L. Huang et al., 2015) 

8 A sustainable city is one in which the community has agreed on a 

set of sustainability principles and has further agreed to pursue 

their attainment. These principles should provide the citizenry 

with a good quality of life, in a livable city, with affordable 

education, healthcare, housing, and transportation. 

Huang et al., (2015) 

According to Munier 

(2007) (L. Huang et al., 

2015) 

9 A sustainable city is a city constructed or landscaped in such a 

way as to minimize environmental degradation, with facilities 

(such as transport, waste management, etc.) which are designed 

so as to limit their impact on the natural environment, while 

providing the infrastructure needed for its inhabitants. 

(Lee et al., 2016) 

 

Table 4.7: Definitions of Sustainable City 

 Source: Author 2016 
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4.10 Towards Sustainable Urbanism in the historic part of Baghdad  

 

At the district scale, narrow organic alleys, with a homogeneous arrangement of housing 

plots, characterise the traditional urban fabric of Baghdad. There are four historic areas in 

the modern city of Baghdad: Rusafa, Karkh, Adhamiya, and Kadhimiya. All these areas 

are well defined by their unique urban fabric and surrounded by modern urban pattern and 

by modern roads, which replaced their walls. Narrow alleys, natural shading, high 

density/low rise living, public spaces, mixed-use, human scale, privacy, walkable and 

natural environment are the most significant features in the historic part of Baghdad (figure 

4.20). These qualities provide an extraordinary base to implement smart and sustainable 

standards. The characteristics of the old urban fabric represent the main principles of 

environmental sustainability and show us how individuals in the past built a sustainable 

environment to face the harsh climate. They achieved by their design equity, clean 

environment, efficient use of resources, safety, low use of energy and low rate of pollution. 

Smart sustainable urban design should be able to provide appropriate solutions to 

regenerate the traditional fabric regarding urban form, land use, local environment, 

transportation, and create a new vision to deal with the social and economic processes. 

Consequently, our challenge is to find a comprehensive theory that can serve as a platform 

to resolve the conflicting values of traditional urban form and modern design models, 

sourcing new sustainable technologies, the improving efficiencies of current technologies 

and the integration of the infrastructure systems. 

 

Various proposals have emerged in recent years for the construction of the eco-cities and 

smart cities such as Barcelona smart city and Masdar City as an eco-city development in 

the United Arab Emirates. In contrast to the historical area in Baghdad city, which has 

evolved and transformed through complex processes (since its founding in 762 AD), 

Masdar City is planned as a model of urban environmental sustainability based on a master 

plan designed by the British firm Foster & Partners in 2007 (figure 4.21). The reinvention 

of the traditional Arabic city is the main concept of Masdar City where the person, not the 

car is the essential element. According to Masdar City’s official website Masdar City will 

house around 1,500 clean-tech companies, with 40,000 residents and 50,000 commuters 

and will cover an area about six square kilometres. It will provide a high quality of life by 

bringing together all of the functional aspects of a modern city and reducing the 
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environmental impact through achieving zero waste, clean-tech cluster, powered by 100% 

renewable energy, being carbon neutral and fossil fuel free zone. Masdar City will be a 

base for the establishment of clean and sustainable technologies and will provide a 

platform for promoting technologies such as photovoltaics (PV) for producing energy and 

personal rapid transit (PRT transportation).   

 

Despite being planned as one of the world’s eco-cities, however, some fundamental 

obstacles and questions are facing Masdar City to ensure the success of such an attempt. 

One of these questions who and why would people choose to live and work in this city? 

Are those residents able to afford the cost of living in Masdar City? 20% of Abu Dhabi’s 

population are nationals, and the rest are workers who come from all over the world to 

work in UAE. The income for these labourers is less than a third of national families, 

showing there are a significant gap and inequality between the emirate’s residents. Because 

of this gap and the lack of planning for affordable housing, only rich people will be able to 

live in Masdar and the rest as commuters who will come just for work. The second concern 

is how Masdar city will be useful in decreasing the UAE’s greenhouse gas emissions as a 

whole. The United Arab Emirates have the biggest per capita ecological footprint and the 

second highest per capita greenhouse gas emissions in the world (Stilwell and Lindabury, 

2008). Another significant concern is there are several firms, which have expressed interest 

in opening offices in Masdar City, which is driven by profit from the short-term 

construction of the city, with no clear vision of maintaining a long-term presence. 

Therefore, any global financial crisis besides the stringent labour laws in the UAE will 

affect the long-term success of Masdar City (Reiche, 2011). These flaws of the Masdar 

Initiative can be avoided in other initiatives and even if Masdar city as a whole is not a 

useful model for the existing city it will be useful to model parts of the Masdar Initiative, 

such as the PRT system or the widespread deployment of solar and zero waste technologies 

for other cities like Baghdad. These technologies are in the process of development, and if 

Masdar city shows that they will work and are cost-effective, these technologies can then 

be implemented on a larger scale throughout the world (Stilwell and Lindabury, 2008). 
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Figure 4.20: Urban Pattern in the Historic Part of Baghdad 

Source: Author According to the Mayoralty of Baghdad 2016 

Figure 4.21: Masdar City – Growth Plans for a Sustainable Neighborhood 

Source: (Wagle, 2014). 
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4.10.1 Sustainability in Traditional urban fabric  

 

The organic urban fabric in Old Rusafa was the first step for sustainable thinking. This was 

materialized in urban design and its components features such as compact urban fabric, 

unique design houses, narrow alleys, natural shading, privacy, mixed-use, human scale, 

walkable and natural environment (figure 4.22). The complex urban structure in the 

historic part of Baghdad provides a great example of how to avoid the hot and dry weather 

during summer, sand storms and to minimise the thermal load on the buildings envelopes 

especially houses (figure 4.23). The main aim in these areas is to reduce the internal 

daytime temperature and to produce shaded exterior living space. The compact city of 

narrow alleys and traditional Baghdadi houses are oriented in a defensive posture against 

the wind-borne dust, and the direction of the sun must be determined for all hours of the 

day at all seasons also the direction of the prevailing winds, especially during the hot 

season (Al-Zubaidi, 2007). Traditional compact urban fabric with attached traditional 

houses provided protection, privacy, a suitable and healthy environment for residents, 

especially within the neighbourhood community. Privacy, comfortable environment and 

safety in traditional areas were preserved in many planning, and design solutions as the 

main neighbour rights and these are the first stage to live in a sustainable urban area. The 

main features of the traditional urban fabric did not begin in the Abbasid period but date 

back to the historic city of Ur in Mesopotamia 2000 BC (figure 4.24) (Al-Silq, 2008).  

 

 

 Figure 4.22: A Narrow Alley with Natural Shading in the Historic Part of Baghdad 

Source: Author 2016 
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Figure 4.23: Temperature Degree in Traditional Baghdadi House  

Source: (Al-Zubaidi and Shahin, 2008). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.24: Central part of Baghdad with neighbourhood squares, Neighborhood in Ur, 

2000 BC 

Source: (Ragette, 2003). 
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4.10.2 Sustainability in Traditional societies  

 

Traditional societies in Old Rusafa have explored the concept of urban sustainability in the 

way of their living, and they cleverly consider climate as an essential element and become 

a part of their cultural environment in creating urban form. They have used materials 

available in their surrounding environment and achieved a sustainable urban form that can 

cope with climatic conditions and at the same time reduce the impact on the environment. 

These principles would cover a wide variety of issues including environmental, urbanism 

and energy-saving features. Klinker emphasises that the traditional policies could be the 

base or the link to more environment-respected (Kennedy, 2004:7). The essence of 

sustainability in the traditional urban fabric of Old Rusafa is not because of the type of 

buildings, but it is a way of life. The connection between the three dimensions of 

sustainability (environment, society, and economy) and the principles of the traditional 

urban form (stable temperatures and natural ventilation with zero environmental impact) in 

the historic area of Baghdad have created a new way of thinking and acting responsibly 

towards the surrounding environment and cultural values. Bianca believes that there is an 

interaction between what people build and what they believe, mentioning that man 

structures his environment and is influenced by it in his attitudes as a result of interaction 

with it over time (Bianca, 2000:22). 

 

4.10.3 Sustainability in Traditional Baghdadi Houses  

 

A dense grouping of courtyard houses with narrow alleys has let to create urban 

sustainability in the traditional fabric. The main strategies in Baghdadi houses are privacy, 

protection, equity and efficient use of resources. These strategies affected the urban 

pattern, spatial relations, and the house layout. The Baghdadi houses derive light and air 

from their internal open spaces and allow individualised control of the built environment in 

these traditional areas (Figure 4.25 A) (Ragette, 2003:50). Courtyards play a fundamental 

role in controlling the internal and external environment, a thermal regulator that prevents 

direct sunlight in the daytime, this will allow the cool air to rise and leak out of the 

surrounding rooms. During this time, the courtyard now begins to act as a chimney, when 

the outside temperatures are highest. Afternoon convection currents are set up, and the 

courtyard floor and the internal environment of the house get warmer. The narrow alley 
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and courtyard are protected by shadows of adjacent structures during the late afternoon. In 

the sunsets, the courtyard will start to radiate rapidly to the clear night sky, and the air 

temperature will fall rapidly. Then, the cool night air descends into the courtyard and fills 

the surrounding rooms and completing the cycle (Figure 4.25 B) (Al-Zubaidi, 2007). 

Therefore, these processes and strategies have proved that urban sustainability can be 

achieved by using traditional principles and methods to reduce the impact on the 

environment. 

 

 

Figure 4.25 A: Central Open Courtyard as the Focal Point of the Family's Social 

Interactions (A Traditional house in Baghdad) 

Source: (Warren and Fethi, 1982:69). 

 

 

 

 

 

 

 

 

Figure 4.25 B: Thermal Performance of the Courtyard in a Traditional House 

Source: (Al-Zubaidi, 2007). 
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4.10.4 Sustainability in Using Materials, Natural Ventilation and Basement as 

Thermal Mass Effect Cooling Strategy 

 

Traditional houses and building materials, such as brick, tree trunks, clay, and wood are 

natural, and they are low in embodied energy and toxicity. These traditional materials are 

local and appropriate to climatic conditions and can naturally make the comfortable 

internal environment and obtain the potential of urban sustainability. Traditional houses 

materials are low embodied energy, recyclable, reusable, energy efficient and 

environmentally sustainable. Furthermore, they were perfect thermal insulators when 

utilised as thick walls with minimum external openings (Al-Zubaidi, 2007). 

 

Natural ventilation in the traditional urban fabric in old Rusafa was one of the main 

cooling strategies was used to provide a suitable internal climate through evaporative 

cooling. Narrow alley and traditional Baghdadi houses are oriented concerning dominant 

wind. Wind towers (badgirs) is the primary natural ventilation features and play a 

fundamental role in basement “sirdab” and courtyard as a complementary natural 

ventilation system for traditional Baghdadi houses (figure 4.26). The basement as a thermal 

mass had been used in traditional houses of Old Rusafa for a long time to cope with the hot 

and dry environment. These houses contain subterranean air tunnels or streams connected 

to the basement by a vertical shaft to cool the internal spaces (Fathy et al., 1986:89). These 

strategies have utilised natural resources to achieve urban sustainability in the traditional 

urban fabric. 
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Figure 4.26: Cooling Strategy: Basement and Wind Tower (Badgir) - Traditional House in 

Baghdad 

Source: (Al-Zubaidi, 2007). 

 

4.11 Discussion and Conclusion 

 

The expansion of urban development and changes in cities are the main drivers of global 

environmental change and are unavoidable aspects of socio-economic development in 

different cities (Kuo and Tsou, 2015). The capability of a region’s development through 

sustainable urbanisation in the future is the objective and the potential of urban 

sustainability. It is crucial to evaluate the urban sustainability potential of a region to reach 

sustainable urbanisation, and the results will be beneficial for policymakers to advance 

scientific assessments (Shiwei et al., 2016). Several ways and approaches have been 

identified by scholars to steer the practice of sustainable urbanisation. The majority of 

cities in the world have developed vastly and have witnessed growing environmental 

problems in recent decades, and that has produced a broad discussion on urban 

sustainability and development. Sustainable development demands resource, 

socioeconomic, and environmental balance, it also must consider each city’s situation and 

features to improve urban planning and development. To move toward sustainability, the 

city must use resources adequately, decrease environmental impacts, improve social 
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conditions, and guarantee economic growth and development (Alfonso Piña and Pardo 

Martínez, 2016). 

 

Interactions of the complex and multi-spatial scale of the city with their local, regional and 

global environments demand that urban sustainability can be assessed in a way that reflects 

and accounts for this complexity. The dynamic of any assessment tool relies on 

information availability that evolves worldwide, due to the gap between the information 

available today and what is required to assess urban sustainability will reduce, and the 

number of cities that can be involved in comparative analyses will increase (Stossel et al., 

2015). 

 

It is very important to propose a framework that provides the foundations to produce a 

comprehensive measurement tool that accounts for the central essence of cases that are 

common to all cities where sustainability is concerned such as urban sustainability, 

sustainable urban form, equity, quality of life, and efficient use of the resource. This 

framework accounts for the various optional norms that are pertinent to urban sustainability 

in every city but might take different forms because of location and regional resources. 

This will allow the city to determine relevant cases in their own context and assess unique 

local situations that will have a big influence on long-term sustainability (Srivastava, 

2016). 

 

Three other are methods explicitly included in policy by King, (2016) by using urban 

performance data to drive public policy, firstly, improving technical capacity, secondly, 

empowering views through enhanced reliability of facts and thirdly, changing the terms of 

normative discourse on topics in urban policy. We have seen a massive growth over the 

last recent years in understanding the utility of sustainable development as a paradigm for 

all sectors of society. Governments, businesses and communities have considered the 

values embodied in sustainable development as suitable to meet their requirements. 

Sustainable urban indicators are also being improved to assess the condition of growth and 

determine gaps in development services. Nevertheless, these indicators have been 

presented by some local governments as background studies secondary to the sustainability 

plans being improved. Hence, they fail to utilise the full benefit of employing SUIs and to 

exploit for themselves the wealth of benefits from more programs that are robust and can 
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be actualised. King, (2016) highlights a misconception as to how SUIs should be utilised 

and what the functions they might play. Understanding of various functions of SUIs aside 

from solely performance metrics should help to correct that gap (King, 2016). 

 

Indicators play a significant role as far as urban sustainability is concerned in showing in 

what fields cities are doing better than in others and according to their specific objectives. 

Sustainable urban indicators should participate in making the city's sustainable 

development more visible and transparent, provide decision-making with relevant 

information, stimulate communication, help construct and harmonise data banks, aid in 

comparison, evaluation and prediction, and promote citizen empowerment and 

participation. Sustainable urban indicators must be evolved utilising indicator values from 

cities that might be categorised as a sustainable megacity based on its performance against 

different indicators. Hiremath et al., (2013) emphasise that any study in SUIs should 

concentrate on the specific goals (Hiremath et al., 2013): 

 

1- Developing sustainable urban indicator variables spanning all the relevant sectors 

of a typical megacity. 

2- Developing a benchmark sustainable indicator-base for a selected megacity.  

3- By adopting the same methodology and the same indicators develop the database 

for the city. 

4- Comparing and evaluating the indicator data and benchmarking indicator database 

using a “gap analysis” approach. 

5- Suggesting appropriate policy measures and implementation strategies to bridge the 

identified gaps to attain the goal of sustainable urban system.  

6- The household, industrial, commercial and transport activities should be examined 

in the context of resource utilization and benefit sharing. This will participate to the 

design of policies, tools, and methods fundamental for planning in order to achieve 

the aim of sustainable development and social cohesion of metropolitan regions 

(Hiremath et al., 2013).  
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L.-Y. Shen et al., (2011) point out that because of the differences between cities, the 

selection of indicators should be done with the clear understanding of the requirements 

where these are going to be applied. They indicate that it is significant to confirm that any 

endeavour proposing a set of goals and plans to be utilized indistinctly in all communities 

can be arguable. On the other hand, to eliminate the barriers that lead to the maturity of 

urban sustainability as a common practice will require sharing experiences generated from 

different cities. This might be achieved by using a common comparative basis to 

differentiate the plans and assess the outcomes attained from their implementation. (L.-Y. 

Shen et al., 2011). 

 

The centre of the whole of Baghdad is Rusafa, and due to that, its historic fabric has been 

under pressure from modern growth and has lost so much from its structure. The search for 

sustainable urban form today requires a reorientation of the search for a number of 

sustainable urban forms which respond to a variety of existing settlement patterns and 

contexts. The finding of this research provides insights into the cases that urban designers, 

policy-makers, technology companies and governments should consider in devising 

regeneration solutions and endeavours dealing with historic cities, aiming to integrate 

traditional principles with contemporary needs and provide a new vision for rethinking the 

way cities are designed, built, and managed. The primary implications are summarised in 

two outcomes, the implementation of the sustainable urban design in a historic 

environment and the degree of amenability of the historic centre (Old Rusafa) for 

sustainable regeneration. 

 

Traditional urban fabric in Old Rusafa had achieved urban sustainability by implementing 

natural environment through compact urban planning, narrow alleys and their orientation, 

shading passageways and attached buildings. Furthermore, urban sustainability in Old 

Rusafa had been achieved by utilising natural materials that can reuse it again, using 

renewable energy and natural ventilation. The natural environment of the Tigris River, 

where Old Rusafa is located, includes some significant buildings, mosques, traditional suqs 

and private houses that emphasise the urban fabric identity and its urban sustainability. For 

a future vision, a considerable effort is required to regenerate urban heritage conservation 

principles under the light of the new policies of sustainable urban design. Finally, 

governments, planners, architects, urban designers, companies and professionals should 
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improve urban design strategies, qualities codes, and building regulations towards urban 

sustainability, heritage values, and cultural environments. Encouraging people to 

participate in decision-making and increasing public awareness about urban sustainability. 

 

4.12 Chapter Summary  

 

This chapter contains the literature review around the subjects of sustainability, urban 

sustainability, sustainable urban form, and sustainable cities. It provides a review of the 

origins of these subjects, along with different definitions of each that are commonly cited 

in the literature. It concentrates specifically on urban sustainability and the evolution of 

cities, along with a review of common challenges and barriers. This chapter has 

investigated and analysed the some of the existing environmental sustainability assessment 

methods and formulated in IUSIL that will be used for assessing environmental 

sustainability performance for chosen traditional urban fabric in Old Rusafa that will be an 

empirical study for this research. Formulating IUSIL is the first step in advancing 

sustainability environmental measurement method appropriate to Baghdad city, which is 

one of this research aims. The argument of this chapter also concentrates on the 

comparative analysis of a number of cities in using urban sustainability indicators. This 

assessment and comparative of various cities provide an objective base to develop a set of 

assessment method appropriate to Baghdad city and especially to Old Rusafa. 
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5 Introduction 
 

his chapter explains the term smart city and describes the main components of the 

smart city concept. It elaborates on some challenges encountered in the 

implementation of smart cities projects and the role of ICT and IoT in addressing them. 

This chapter provides some fundamental design principles for smart cities and policy 

approaches and concludes the chapter with a summary of the findings and suggestions. It 

will examine the literature review of key texts of the smart city concept in different places. 

By exploring the smart city concept what is meant both analytically and philosophically 

will advance and support this thesis to create an appropriate smart sustainable framework 

for Old Rusafa. This chapter will respond to the study aim two and question two section A 

(page 3). 

 

The move towards a smart city is currently a trend for major cities in the world. Half of the 

world's population is currently residing in cities, and it is expected that this number will 

rise to 70 % by 2050. The city as a centre of human civilisation cannot be separated from 

problems related to excess capacity and a matter of convenience. More and more people 

are moving from rural to urban areas which increasingly poses new problems in the city 

(Purnomo et al., 2016). The origin of the concept of smart cities as Höjer and Wangel, 

(2014) mention can be traced back to at least the smart growth movement of the late 1990s, 

and namely from what they call the “cybernetically planned cities” of the 1960s, and in 

proposals for networked or computable cities in urban development plans from the 1980s 

onwards (Höjer and Wangel, 2014).  Marsal-Llacuna et al., (2015) assert that the idea of 

smart cities is only becoming widely known after 2009, and even today it is still a 

somewhat ‘fuzzy’ concept. They point out that the smart city concept has developed out of 

livable, creative, digital and knowledge cities, drawing heavily on the idea of the 

sustainable city and having in common a large technological component (Marsal-Llacuna 

et al., 2015). Li et al., (2016) debate that due to challenges facing contemporary cities of 

losing their previous features, the concept of the smart city has become remarkable as a 

significant policy to reshape our behaviour towards the built environment (Li et al., 2016). 

Battista et al., (2014) emphasise that the smart city concept might be an applicable solution 

and play an important role to determine technologies and innovations that allow us to 

promote socio-economic and environmental development (Battista et al., 2014). 

T 



 CHAPTER 5: SMART CITIES  

 

P a g e   160 

 

5.1 Smart Cities 

 

In the 1970s, the concept of smart cities has emerged, “when urban contexts adopted a 

digital configuration that focused on technologies and non-material structures embedded in 

the physical space of the city” (Bifulco et al., 2016). M. Batty et al., (2012) also confirm 

that during the last decade the concept of smart cities has also emerged as a fusion of 

notions about how ICT might promote the functions of cities, improving their efficiency, 

advance their competitiveness, and producing a new way to realize and analyse problems 

of poverty, social deprivation, and poor environment. Smart cities are usually pictured as 

combinations of tools across many levels that are connected over multiple networks that 

produce continuous information regarding the movements of individuals and materials in 

terms of the flow of decisions about the physical and social form of the city. Nevertheless, 

cities can only be smart if there are networks that can combine and analyse this 

information to advance the efficiency, sustainability and welfare in cities (Batty et al., 

2012).  

 

The United Nations, (2016) mention that it is essential to analyse different definitions of 

the term smart cities to reveal and emphasise various aspects. Governments and 

stakeholders require working together as UN advance a common understanding of what 

smart city means in their specific national and city-level contexts. They argue that 

achieving smart city technologies often need a reliable, efficient, secure, affordable 

broadband network, an effective ecosystem for the Internet of Things (IoT) and the 

capacity to make use of the big data generated. They also point out that the concept of 

smart cities provides diverse opportunities for different cities. In developing countries as 

the UN shows, the immediate need for cities is to provide appropriate smart urban 

infrastructure applications to meet the increasing pace of urbanisation and to provide a way 

for such cities to implement leapfrogging in technology (United Nations, 2016). 

 

Höjer and Wangel, (2014) see that smart city concept combines six elements, smart 

economy, smart mobility, smart environment, smart people, smart living, and smart 

governance. They assert that the concept of smart cities is largely today developed by the 

business sector, and it is a catchword that draws massive interest from companies engaged 

in ICTs and infrastructure. They choose to highlight a few of them and characterise their 
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different interests as, for example, if IBM’s ambition is to be their choreographer, 

superintendent and oracle rolled into one, Siemens and Cisco aim to be the electrician and 

the plumber for smart cities (Höjer and Wangel, 2014).  

 

The idea of the smart city is relatively new, and due to that, smart cities come in many 

alternatives, sizes and models. Each city has its unique history, features and future 

dynamic. A complex mix of advanced technologies, ICT, socio-economic aspects, 

governance arrangements, and politics are the main element that shapes the evolution of 

the smart cities concept, following very diverse methods depending on each city’s specific 

decisions, aims, funding and domain (Manville et al., 2014). The smart city concept has 

been defined in many ways; some of them concentrate on ICTs and their infrastructure as 

advanced technologies that enable citizens to communicate in smart methods, while other 

definitions focus on socio-economic and environmental aspects that seek to improve the 

quality of life, urban well-being, e-government, citizens’ participation, and advance the 

sustainability in cities (Smedley, 2013).  

 

Smart cities are represented through firms that are improving global ICT from 

infrastructure such as networks to software as services. For example, IBM, CISCO, 

Microsoft, Oracle and SAP are beginning to spread their outputs as they see markets in 

cities adopting the next wave of output development in the globally distributed world that 

now exists. However, the most important thing is that smart cities must care about their 

social conditions of their citizenry not only deal with their economy. Jara et al., (2015) 

argues that the key aspects to motivate the deployment of the concept of the smart city are 

efficiently using resources, increasing the quality of services, determining the new 

requirements, providing data to people in current time and producing a sustainable way of 

socio-economic development. They point out that to advance the efficiency of the city’s 

infrastructure, public services and cultural places the smart city concept will require 

utilising the new sophisticated technologies (Jara et al., 2015). 

 

‘Smart Cities’ by Anthony M. Townsend and ‘The New Science of Cities’ by Michael 

Batty are two books that explore what interactive technology can do for cities of the future. 

The results range from authoritarian models to ideal, open-sourced democracies. There are 

two equally powerful visions of what a smart city is and what it should be; however, these 
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two approaches ideologically are opposed. The first approach is one in which a network of 

sensors, transport arteries, motion-sensitive street lighting and smart grids feed into a 

central operating centre. In the future, the type of city-scale performance will be able to 

achieve the possibility of building automation. Furthermore, the smart city life will be 

defined by efficient, adaptive systems that can respond in real time to city requirements 

and change situations at the very small and large scale simultaneously (Townsend, 

2013:29). This will provide a new way and vision to reconstruct historical centres by 

providing smart infrastructures such as sensors for monitoring sewage, water and 

electricity, and there is even an app that people can download to alert them about an 

earthquake, fires or any disaster. Townsend in his book Smart Cities illustrates the smart 

infrastructure that local authorities are investing in, as digital facilities can be the way to 

upgrade our built legacy. However, smart cities might also increase places that have the 

kind of violence inflicted by poverty and gaps between rich and poor people (Townsend, 

2013:12).  

 

The second approach is the city networked from the bottom up. Batty mentioned that cities 

are more similar to biological than mechanical systems and the increase of the sciences of 

complexity has changed the direction of the system theory from the top down to bottom up. 

Networks and their dynamics enhance the relationships between the system elements 

regarding their interactions. Batty believe that the key insights for understanding the city 

are in understanding the structure of these coupled networks. The different processes that 

bring individuals together to produce and exchange goods, ideas and information in cities 

define a multitude of networks that enable people to deliver materials and data to promote 

such efforts. These massive data require implementation standards for their integration, for 

achieving quality standards and for determining the accuracy and error in such data (Batty, 

2012). 

 

In the following table I have compiled the results from various sources such as books, 

journal papers, conference papers and international institution meeting to understand and 

clarify the term “smart cities” that would promote this research to find accurate principles 

and methods that could be implemented in the historic centre of Baghdad (table 5.1). 
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Definitions of Smart City Source 

1 A city combining ICT and Web 2.0 technology with other 

organizational, design and planning efforts to dematerialize 

and speed up bureaucratic processes and help to identify new, 

innovative solutions to city management complexity, in order 

to improve sustainability and livability. 

(Chourabi et al., 2012) 

2 A city that monitors and integrates conditions of all of its 

critical infrastructures including roads, bridges, tunnels, rails, 

subways, airports, sea-ports, communications, water, power, 

even major buildings, can better optimize its resources, plan 

its preventive maintenance activities, and monitor security 

aspects while maximizing services to its citizens. 

(Kondepudi, 2015) 

3 A smart city means how the urban infrastructure is evolved 

through the Information and Communication Technologies. 

The goal of promoting the use of innovative technologies from 

the 

Information and Communication Technologies area is to 

satisfy the challenges of the cities in terms of sustainability 

(e.g., water, gas and energy), to the social demand for real 

time information(e.g., parking, public transport and weather) 

and to the emergence of the Future Internet-related 

technologies. 

(Jara et al., 2015) 

4 A smart city is first and foremost a city – one that pushes the 

quality of resource management and service provision to the 

limit possible at the time.  

(Whyte et al., 2014) 

5 A smart city is understood as a certain intellectual ability that 

addresses several innovative socio-technical and socio-

economic aspects of growth. These aspects lead to smart city 

conceptions such as “green” referring to urban infrastructure 

for environment protection and reduction of CO2 emission, 

“interconnected” related to revolution of broadband economy, 

“intelligent” declaring the capacity to produce added value 

information from the processing of city’s real-time data from 

sensors and activators, whereas the terms “innovating”, 

“knowledge” cities interchangeably refer to the city’s ability 

to raise innovation based on knowledgeable and creative 

human capital. 

Albino et al., 2015 according 

to Zygiaris (2013) (Albino et 

al., 2015) 

6 (Smart) cities as territories with high capacity for learning and 

innovation, which is built-in the creativity of their population, 

their institutions of knowledge creation, and their digital 

infrastructure for communication and knowledge 

management. 

Albino et al., 2015 according 

to Komninos (2011) (Albino 

et al., 2015) 

7 Smart cities are the result of knowledge-intensive and creative 

strategies aiming at enhancing the socio-economic, ecological, 

logistic and competitive performance of cities. Such smart 

cities are based on a promising mix of human capital (e.g. 

Albino et al., 2015 according 

to Kourtit and Nijkamp 

(2012) (Albino et al., 2015) 
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skilled labour force), infrastructural capital (e.g. high-tech 

communication facilities), social capital (e.g. intense and open 

network linkages) and entrepreneurial capital (e.g. creative 

and risk-taking business activities). 

8 Smart city [refers to] a local entity - a district, city, region or 

small country -which takes a holistic approach to employ[ing] 

information technologies with real-time analysis that 

encourages sustainable economic development. 

Albino et al., 2015 according 

to IDA (2012) (Albino et al., 

2015) 

9 The application of information and communications 

technology (ICT) with their effects on human 

capital/education, social and relational capital, and 

environmental issues is often indicated by the notion of smart 

city. 

Albino et al., 2015 according 

to Lombardi et al. (2012) 

(Albino et al., 2015) 

10 Creative or smart city experiments [ ... ] aimed at nurturing a 

creative economy through investment in quality of life which 

in turn attracts knowledge workers to live and work in smart 

cities. The nexus of competitive advantage has [ ... ] shifted to 

those regions that can generate, retain, and attract the best 

talent. 

Albino et al., 2015 according 

to Thite (2011) (Albino et 

al., 2015) 

11 The use of Smart Computing technologies to make the critical 

infrastructure components and services of a city—which 

include city administration, education, healthcare, public 

safety, real estate, transportation, and utilities—more 

intelligent, interconnected, and efficient. 

Albino et al., 2015 according 

to Washburn et al. (2010) 

(Albino et al., 2015) 

12 Smart cities are cities that have a high quality of life; those 

that pursue sustainable economic development through 

investments in human and social capital, and traditional and 

modern communications infrastructure (transport and 

information communication technology); and manage natural 

resources through participatory policies. Smart cities should 

also be sustainable, converging economic, social, and 

environmental goals.  

(Albino et al., 2015) 

13 A smart city can be achieved when investments in human and 

social capital and traditional (transport) and modern (ICT) 

communication infrastructure fuel sustainable economic 

growth and a high quality of life, with a wise management of 

natural resources, through participatory governance. 

Höjer & Wangel, (2014) 

according to Allwinkle et al. 

(2011) (Höjer and Wangel, 

2014) 

14 Smart cities are characterized by a pervasive use of 

Information and Communication Technologies (ICT), which, 

in various urban domains, help cities make better use of their 

resources.  

(Höjer and Wangel, 2014) 

15 A “Smart City” is intended as an urban environment which, 

supported by pervasive ICT systems, is able to offer advanced 

and innovative services to citizens in order to improve the 

overall quality of their life. 

Höjer & Wangel, (2014) 

according to Caragliu et al. 

(2009) (Höjer and Wangel, 

2014) 

16 Smart Cities combine diverse technologies to reduce their 

environmental impact and offer citizens better lives. This is 

Manville et al., (2014) 

according to Smart Cities 
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not, however, simply a technical challenge. Organisational 

change in governments – and indeed society at large – is just 

as essential. Making a city smart is therefore a very multi-

disciplinary challenge, bringing together city officials, 

innovative suppliers, national and EU policymakers, 

academics and civil society. 

and 

Communities (2013) 

(Manville et al., 2014) 

17 A Smart City is a place where the traditional networks and 

services are made more efficient with the use of digital and 

telecommunication technologies, for the benefit of its 

inhabitants and businesses. 

Höjer & Wangel, (2014) 

according to European 

parliament (2014) (Höjer and 

Wangel, 2014) 

18 Effective integration of physical, digital and human systems in 

the built environment to deliver a sustainable, prosperous and 

inclusive future for its citizens. 

(Höjer and Wangel, 2014) 

19 A smart sustainable city is an innovative city that uses ICTs 

and other means to improve quality of life, efficiency of urban 

operation and services and competitiveness, while ensuring 

that it meets the needs of present and future generations with 

respect to economic, social and environmental aspects. 

(United Nations, 2016) 

20 Smart cities as places where information technology is 

combined with infrastructure, architecture, everyday objects, 

and even our bodies to address social, economic, and 

environmental problems. 

(Townsend, 2013) 

21 A Smart city is the high integration of industry, city and 

residents, which has height prosperity of city information and 

introduces big data as the core to operate city. Smart city is the 

advanced stage of urban informatization, whose development 

is not only focus on the degree of digitization and 

informationization, but also likely to pay more attention to 

information prosperity. Smart city is a new thinking of urban 

management in the information age, which could integrate the 

government “the visible hand” and the market “invisible 

hand” to create a business-friendly, management orderly and 

living comfortable environment. 

(Guo et al., 2016) 

22 A Smart city is a city that uses information and 

communications technologies to make its critical 

infrastructure, its components and public services more 

interactive, efficient and visible to citizens. 

Branchi et al., (2014) 

according to Sáinz et al.  

(2013) (Branchi et al., 

2014) 

23 A Smart city is a digital platform on which a complex 

ecosystem of multiple agents (including administrations, 

companies and citizens) is developed, equipped with sensors 

and capable of offering, through the processing of all the 

information acquired by the sensor network, the best services 

possible at every moment. 

Branchi et al., (2014) 

according to Giffinger et al.  

(2007) (Branchi et al., 

2014) 

24 A Smart city is a city in which Information and 

Communication Technologies play a role in one or more 

sector. 

Branchi et al., (2014) 

according to Pérez et al.  

(2012) (Branchi et al., 
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2014) 

25 A Smart city is investments in human and social capital and 

traditional (transport) and modern (ICT) communication 

infrastructure fuel sustainable economic growth and a high 

quality of life, with a wise management of natural resources, 

through participatory governance. 

Branchi et al., (2014) 

according to Caragliu et al.  

(2009) (Branchi et al., 

2014) 

26 A Smart city is a space for coexistence among people who, 

based on the available technologies, can thrive and develop, 

while taking into account economic, social and environmental 

sustainability. 

(Branchi et al., 2014) 

27 A Smart City is quintessentially enabled by the use of 

technologies (especially ICT) to improve competitiveness and 

ensure a more sustainable future by symbiotic linkage of 

networks of people, businesses, technologies, infrastructures, 

consumption, energy and spaces.  

(Manville et al., 2014) 

28 A Smart City is a city seeking to address public issues via ICT 

based solutions on the basis of a multi-stakeholder, 

municipally based partnership. These solutions are developed 

and refined through Smart City initiatives, either as discrete 

projects or (more usually) as a network of overlapping 

activities. 

(Manville et al., 2014) 

29 A smart city is related to a coordinated set of interventions 

with the aim to improve the quality of life and urban services. 

To achieve this concept of a city, an extensive use of ICT 

(information communication technologies) and a design full of 

intelligence and ability is necessary; hence the “smart”. 

(Battista et al., 2014) 

30 A smart city is a humane city that has multiple opportunities 

to exploit its human potential and lead a creative life. 

(Nam and Pardo, 2011) 

31 A smart city is a future, better state of an existing city, where 

the use and exploitation of both tangible (e.g. transport 

infrastructures, energy distribution networks, and natural 

resources) and intangible assets (e.g. human capital, 

intellectual capital of companies and organizational capital in 

public administration bodies) are optimized. 

(Popescul and Radu, 2016) 

32 A smart city is a city which takes advantage of ICT in order to 

ensure its growth and attractiveness. 

(Granier and Kudo, 2016) 

33 We believe a city to be smart when investments in human and 

social capital and traditional (transport) and modern (ICT) 

communication infrastructures fuel sustainable economic 

growth and a high quality of life, with a wise management of 

natural resources, through participatory governance. 

Bifulco et al., (2016) 

according to Caragliu et al., 

(2011) (Bifulco et al., 2016) 

34 The more recent interest in smart cities can be attributed to the 

strong concern for sustainability, and to the rise of new 

Internet technologies, such as mobile devices (e.g. smart 

phones), the semantic web, cloud computing, and the Internet 

of Things (IoT) promoting real world user interfaces. 

Bifulco et al., (2016) 

according to Schaffers et al., 

(2011) (Bifulco et al., 2016) 

35 A city well performing in a forward looking way in these six Bifulco et al., (2016) 
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characteristics, namely: smart economy, smart people, smart 

governance, smart mobility, smart environment, and smart 

living. 

according to Giffinger et al., 

(2007) (Bifulco et al., 2016) 

36 A smart city is a holistic approach to helping entire 

communities go online to connect to local government, 

schools, businesses, citizens, health and social services in 

order to create specific services to address local objectives and 

to help advance collective skills and capacities. 

Scuotto et al., (2016) 

according to Roy (2001, p. 7) 

(Scuotto et al., 2016) 

37 A smart city as a city that makes optimal use of all the 

interconnected information available today to better 

understand and control its operations and optimize the use of 

limited resources. 

Scuotto et al., (2016) 

according to IBM, (2009) 

(Scuotto et al., 2016) 

38 Smart cities represent a conceptual urban development model 

on the basis of the utilization of human, collective, and 

technological capital for the development of urban 

agglomerations. 

Angelidou, (2015) according 

to Angelidou, 2014 

(Angelidou, 2015) 

39 A smart city is an ultra-modern urban area that addresses the 

needs of businesses, institutions, and especially citizens. A 

city is “smart” if it provides better efficiency for urban 

planning through a variety of technologies. 

(Khatoun and Zeadally, 

2016) 

40 A smart city is a broad concept that involves ICT design and 

development, the delivery of integrated ICT services, and the 

engagement of a wide range of users in adopting, applying, 

and continually adding value to a city’s economic, social, and 

ecological dimensions. 

(To et al., 2016) 

41 Smart cities as cities that use ICT to sense, analyse, and 

integrate key information in core systems for urban and public 

management. 

To et al., (2016) according to 

IBM (To et al., 2016) 

42 A smart city as an urban area where smart solutions are 

implemented to support sustainable urban development. 

To et al., (2016) according to 

Edith Haslinger and her 

colleagues (To et al., 2016) 

43 Cities [should be seen as] systems of systems, and that there 

are 

emerging opportunities to introduce digital nervous systems, 

intelligent responsiveness, and optimization at every level of 

system integration. 

Manville et al., (2014) 

according to MIT (2013) 

(Manville et al., 2014) 

44 Smart cities is a future notion that will permit their citizens 

governments, businesses, urban designers, planners, architects 

and professionals to contribute their opinion through complex 

system or “systems” in terms of making decisions, sharing big 

data, promoting urban environment, implementing equity, 

promoting efficient energy resources, constructing intelligent 

infrastructures and administrating complex information 

through utilizing ICT. 

Author (2016) 

 

Table 5.1: Comparative Definitions of Smart City 

Source: Author 2016 
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Anthopoulos et al., (2015) indicate that recently the concept of the smart city has not only 

been determined to ICT but also is concentrated on developing the quality of life in urban 

areas. They argue that the concept of smart cities has been advanced and has produced 

different methods to determine its aims, challenges and features. They mention that 

different institutions have approached the concept of smart cities with various models such 

as IBM, The International Telecommunications Union, United Nations Habitat, 

International Standards Organization (ISO) (table 5.2) (Anthopoulos et al., 2015). 

 

 

 Table 5.2: Smart City Modelling Approaches 

Source: (Anthopoulos et al., 2015) 

 

Neirotti et al., (2014) argue that the smart city concept should have the ability to promote 

the utilisation of tangible property such as the transport infrastructure, power networks, and 

natural resources, and intangible property like the intellectual capital of firms, human 

capital, and organisational capital in public management organisations. They mention that 

there are two elements which determine the way we define the smart city concept, firstly, 

the method of the city to lead itself to realise development aims, secondly, the aspects that 

are more significant for a more intelligent use of urban resources (Neirotti et al., 2014). 
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Khatoun & Zeadally, (2016) have displayed various projects of implementing the smart 

city concept in different cities from North America, Europe, and Asia. Each one of these 

projects has different goals of implementing the smart city concept, Yokohama Smart City 

Project in Japan, for example, has one of its aims to achieve low-carbon city, whereas 

Kitakyushu Smart Community Project also in Japan its goal is the involvement of people 

and firms in the energy-distribution process. Moreover, these projects have considered 

different characteristics some of them have concentrated in the smart environment and 

smart living others on smart mobility, smart environment, smart living and smart people. 

These projects have also shown that integration between various institutions to implement 

the concept of the smart city (table 5.3) (Khatoun and Zeadally, 2016). 
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Table 5.3: Smart City Projects Around the World. 

Source: (Khatoun and Zeadally, 2016) 
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5.2 Dimensions of a Smart City 

 

In the following literature there are different systems and dimensions as Albino et al., 

(2015) point out such as mobility, public security, utilities, and city’ infrastructure have 

been integrated to form the concept of smart cities. They indicate that experts that agree 

with this integration of the smart city concept see that all of these systems must work and 

be managed together. They stress that the Centre of Regional Science at the Vienna 

University of Technology has determined six key dimensions; smart people, smart living, 

smart environment, smart economy, smart mobility, and smart governance. They assert that 

these dimensions will promote the smart city concept that seeks to advance the quality of 

life for its people (Albino et al., 2015). 

 

The emerging prototype for a smart city as Cassandras, (2016) says “is one of an urban 

environment with a new generation of innovative services for transportation, energy 

distribution, healthcare, environmental monitoring, business, commerce, emergency 

response, and social activities” (Cassandras, 2016). Smart City also refers to “a city well 

performing in a forward-looking way in these six characteristics, built on the 'smart' 

combination of endowments and activities of self-decisive, independent and aware 

citizens” (Purnomo et al., 2016). These six characteristics are shown in (figure 5.1). 

According to (Purnomo et al., 2016):  

 Smart Economy refers to the overall competitiveness of a city through innovative spirit, 

productivity and flexibility of labour market.  

 Smart People setting up the human capital and social interaction between people via 

affinity for life - long learning, participation in public life, creativity and flexibility.  

 Smart Government encourages participation of citizens in governance through 

participation in decision making and transparent governance. 

  Smart Mobility, prepares transportation and infrastructure to support local ICT 

accessibility, ICT infrastructure, sustainable, innovative and safe transportation systems.  

 Smart Environment maintains natural resources through the attractiveness of natural 

condition, environmental protection and sustainable resource management.  

 Smart Living improves the Quality of Life by providing cultural facilities, good health 

conditions, good housing quality and social cohesion. 
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Figure 5.1: Six Characteristics of the Smart City Model 

Source: (Purnomo et al., 2016) 

 

Manville et al., (2014) say, “The most successful Smart City strategies might be expected 

to adopt a multi-dimensional approach to maximise such synergy and minimise negative 

spill-over effects, as might happen, for example, if a Smart Economy strategy were 

prioritised which was detrimental to the environment. For this reason, we might expect to 

see more than one characteristic present in the most successful Smart Cities” (Manville et 

al., 2014). They describe the six characteristics of the smart city concept in more detail in 

(table 5.4). 
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Table 5.4: The Smart City characteristics. 

Source: (Manville et al., 2014). 
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Smart infrastructure is an essential element as the United Nations, (2016) confirm, it 

provides the basis for all of the main characteristics related to a smart city, including smart 

people, smart mobility, smart economy, smart living, smart governance and smart 

environment. UN points out that the essential characteristic that underlies most of these 

elements is that they are associated and that they generate information, which may be 

utilised intelligently to ensure the optimal use of resources and promote performance. I 

have clarified in Figure 5.2 the seventh main aspects of smart infrastructure based on the 

UN (2016) (United Nations, 2016).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.2: Smart Infrastructure 

Source: Author 2016 Based on (United Nations, 2016) 
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Smart infrastructure contain as the UN, (2016) display the following elements (United 

Nations, 2016): 

 

- Smart buildings: this aspect merges the various physical systems present in a 

smart way to ensure that all the systems work together dynamically. Smart building 

management systems can promote building energy efficiency, reduce waste and 

ensure an optimum use of water, with operational effectiveness and occupant 

satisfaction. 

- Smart mobility: another essential aspect is smart mobility, which is a method that 

decreases congestion and fosters faster, greener and cheaper transportation choices. 

The majority of smart mobility systems utilise information gathered from a 

diversity of aspects about mobility patterns to assist the optimization of traffic 

situations in a holistic method. 

- Smart energy:  smart energy management systems utilise renewable energy 

sources, sensors, advanced meters, monitor and optimise energy distribution and 

usage, digital controls and analytic tools to automate. These systems improve grid 

operations and utilisation by balancing the needs of the various stakeholders 

engaged (consumers, producers and providers). 

- Smart water: an intelligent water management system utilises digital technology 

to save water, decrease costs and increase the reliability and transparency of water 

distribution. The city is seeking to solve water scarcity problems with innovative 

technologies and the better management of water. The main elements of a good 

water distribution system are advanced metering and flow management. 

- Smart waste management: Smart waste management systems minimise waste and 

classify the type of waste at the source, and improve approaches for the proper 

handling of waste. These systems might be utilised to transform waste into a 

resource and produce closed-loop economies. Furthermore, Waste management 

contains the monitoring, collection, transport, processing, recycling and disposal of 

waste (United Nations, 2016).  

- Smart health: smart health-care management converts health-related data into 

clinical and business insights, which include digital health records, home health 

services and remote diagnoses, treatment and patient monitoring systems. The 

health and prosperity of urban citizens are of particular concern about the urban 
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sustainability and their supporting ecosystems. The smart city can advance the 

capability to utilise technology such as big data to improve predictions or identify 

hotspots of population health (such as epidemics or health impacts during extreme 

weather events). 

- Smart digital layers: this aspect helps to raise understanding and the monitoring of 

processes and improve the use of limited resources in cities. The capability to 

capture and share data in a timely method is one of the main value propositions of 

ICT in smart cities. The city can potentially take action before a problem begins to 

escalate if the data is produced in real time and is accurate.  

 

These seven smart aspects are significant to determine the smart infrastructure framework 

for the traditional centre of Baghdad, which would improve the physical urban 

environment and create new systems and modern digital layers that can solve the current 

problems of Old Rusafa’s infrastructure (this will be discussed in chapter ten). United 

Nations, (2016) also indicate that there is one way to consider digital infrastructure is in the 

form of various supporting digital layers, as follows (United Nations, 2016): 

 

(A) Urban: The layer where physical and digital infrastructures meet. Examples include 

smart buildings, smart mobility, smart grids (for utilities such as water, electricity and gas) 

and smart waste management systems. 

(B) Sensor: This layer contains smart devices that assess and control various parameters of 

cities and their environment. 

(C) Connectivity: This layer includes the transport of data and information from the 

sensor level to storage and data aggregators for further analysis. 

(D) Data analytics: This layer involves the analysis of data gathered by diverse smart 

infrastructure systems, to help predict some events (such as traffic congestion). 

(E) Automation: The digital enabling interface layer that enables automation and 

scalability for a large number of devices across multiple domains and verticals. 
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5.2.1 Smart People Dimension 

 

Branchi et al., (2014) state that “The history of a city cannot be detached from that of its 

citizens. They are the ones who have determined the city’s location, spatial configuration, 

growth and development” (Branchi et al., 2014). This indicates that citizens are an 

essential element when we want to debate the concept of the smart city. They argue that 

when we want to discuss mobility, for example, we must not give the priority to the car 

travel or public transport, but rather on how citizens should travel from one point to 

another in an effective fast way, conveniently, and with lowest social and environmental 

effect. They also assert that there are several initiatives that have been indicated the 

importance of citizens in recent years (Branchi et al., 2014). 

 

A significant dimension of the smart city concept is the smart people concept, which 

contains different aspects such as education, affinity to lifelong learning, social and ethnic 

plurality, flexibility, creativity, cosmopolitanism or open-mindedness, and participation in 

public life. Nam and Pardo, (2011) state, “The Smart Communities movement took shape 

over the 1990s as a strategy to broaden the base of users involved in IT. They define a 

smart community as “a community broadly ranging from a small neighbourhood to a 

nation-wide community of common or shared interest, whose members, organizations and 

governing institutions are working in partnership to use IT to transform their circumstances 

in significant ways” (Nam and Pardo, 2011). Popescul & Radu, (2016) point out that the 

key purpose to implement the smart cities concept is to promote the quality of life and to 

serve their people; moreover, it is about the interconnection between citizens and devices 

that surround them. They state, “Citizens have to self-report various data about themselves 

to the smart cities’ managers – contact data, financial data, medical data, and emergency 

situations’ data etc. The data collection, processing and transmission are not usually 

explained directly to the citizens, and they have to blindly trust the way in which data are 

used” (Popescul and Radu, 2016). 

 

Lombardi et al., (2012) point out that one of the main aims of implementing the smart city 

concept is to educate a city’s citizens. They state that smart cities should have smart citizens 

in terms of their educational level (Lombardi et al., 2012). The smart people dimension, 

has been defined by Bifulco et al., (2016) “through the quality of social interactions in cities, 
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openness towards different cultures, the development of human capital, the education of 

people, and the role of ICT in the improvement of participation and the reduction of the 

digital divide” (Bifulco et al., 2016). The concept of smart cities is that citizens are 

permanently connected with others and with their machines. This hyper-connection as 

Marsal-Llacuna et al., (2015) show relates to the common image of people connecting 

through sensors in connection with their smartphones with their fridge, heating, washing, 

machine, lights, etc... They indicate that Internet of Things (IoT) in technical terms is the 

connecting network between digital devices and sensors. Smartphones are equipped with 

sensors so that people and other mechanisms can run them at a distance (Marsal-Llacuna et 

al., 2015). 

 

Granier and Kudo, (2016) have also discussed the importance of smart people in making 

decisions through their smart attitude in e-governance. They assert that the smart citizen’s 

concept indicates the utilization of ICTs by the city and local government in interacting 

with their people and analysing, managing, and optimizing bid data in real time. They also 

suggest that governments should allow people participating in making decisions besides 

producing new services to their communities (Granier and Kudo, 2016). They argue, 

“Smart community corresponds to smart cities whose governance resembles the latter 

ideal-type model. In this case, public participation is considered as an end in itself. By 

contrast, smart cities, which mainly aim at improving public services provision and quality 

of life correspond to the former, in which public participation is more akin to a means. 

However, these are ideal-type models and actual smart city projects are obviously imbued 

with both rationalities, although with a different balance” (Granier and Kudo, 2016). The 

use of the advanced technology like computers and smartphones by citizens in the smart 

city initiative, as Gabrys (2014) says, will promote interactions between people and urban 

environment in the city (Gabrys, 2014). 

 

Manville et al., (2014) assert that the smart city concept is not only formed by elements but 

also consists of citizens. They argue that people involvement is a significant dimension of 

the success of the smart city concept. They clarify the two methods of participation a top-

down or a bottom-up; the top-down method improves the degree of management, whereas 

the bottom-up method permits citizens to be involved directly in making decisions. They 
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say that one of the smart city concept aims is to transform cities into areas with a good 

quality of life (figure 5.3) (Manville et al., 2014). 

 

Figure 5.3: Top-down and bottom-up approaches to encouraging the participation of 

citizens and stakeholders in Smart Cities 

Source: (Manville et al., 2014). 

 

5.2.2 Smart Governance Dimension 

 

Lombardi et al., (2012) mention that the smart city concept deals with the relationship 

between governments and their people. They indicate that smart cities should have smart 

governance that is using modern methods of communication with their people such as e-

governance, e-democracy, and people participation in making decisions (Lombardi et al., 

2012). Bifulco et al., (2016) state that “smart governance concerns citizens’ participation in 

urban decision-making processes, the co-creation of new services for an improved quality 

of life, and the implementation of different instruments for collaboration, service 

integration, and data exchange” (Bifulco et al., 2016). Manville et al., (2014) point out that 

the smart governance dimension will seek to create an open service and information 

platforms for their stakeholders to participate. They say that this will lead to improving 
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utilities and environmental aspects, job opportunities, business creation, and might also 

assist to reduce CO2 emission (Manville et al., 2014). 

 

The United Nations, (2016) point out that the concept of the smart city is seeking for new 

governance models. They argue that balancing both top-down and bottom-up governance 

methods will create an effective smart city management. On the one hand, it might need 

strong top-level leadership and top-down execution processes for gathering the data 

produced by smart sensors located in different smart city infrastructures and taking policy 

actions, especially through emergencies. On the other hand, bottom-up governance 

methods have been the determining feature of much of smart cities infrastructure including 

citizen-driven innovations and co-creation. UN (2016) assert that it is very significant 

managing a good balance between these two methods. They confirm that implementing 

such a balance assists city governments utilize the synergy between different participants 

for instance universities, the private sector, civil community and local and municipal 

governments. Furthermore, they add that an effective smart city needs breaking down silos 

across various government departments. UN (2016) show some examples of different 

innovative and technology applications that produce a platform through which city 

governments might participate with residents in a regular method (United Nations, 2016).  

 

The essential aspect of achieving smart cities is promoting government and policy for 

governance. Nam and Pardo, (2011) mention that computing infrastructures are the main 

technological elements in creating smart cities. They assert that smart cities can produce 

interoperable, internet-based government services that enable ubiquitous connectivity to 

convert main government operations, both internally through departments and labourers 

and externally to people and trades. They argue that the concept of smart government is not 

only organizing the outcomes of socio-economic systems, but instead, it is associating 

dynamically with people, societies, and economic in real time to promote development, 

creation, and advance. They add that smarter government the denotes participation of all 

sections of societies to create transparently, control resources efficiently, and enable people 

to engage their opinion in decision-making that influences their cities. At the most 

fundamental level, smarter government means making operations and services truly 

citizen-centric (Nam and Pardo, 2011). 
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Granier and Kudo, (2016) confirm that there are two frameworks of smart governance, 

associated with “two distinctive waves of technological innovation (technologies for 

concentrated intelligence and technologies for distributed intelligence)” (Granier and 

Kudo, 2016). They debate, “In the former, new technologies (big data, etc.) would enable 

central steering actors to strengthen their intelligence, provide more integrated services, 

develop better policies and steer other actors in the city more effectively. On the contrary, 

in the latter, new technologies such as social media and open data would facilitate 

cooperation between various actors and “takes direct citizen involvement as its starting 

point” (Granier and Kudo, 2016). Paulin, (2016) debates that the partial use of ICTs in 

cities by considering cities as public spheres and people as their customers will promote 

the transition and create a new relationship between governments and their people. He 

asserts that there is much research and many initiatives to advance the concept of smart 

government by using ICTs. (Paulin, 2016).  

 

Khatoun and Zeadally, (2016) mention that government-to-citizen, government-to-

business, and government-to-government comprise the system of e-government. They state 

that smart government permits people to achieve their social responsibilities by using a 

Web portal. They assert the importance of open government data (OGD) in the 

implementation of the smart city concept, which means that information of big data can be 

utilised and discussed by policymakers, citizens and different institutions. They indicate 

that many initiatives have been launched to develop worldwide consideration of OGD by 

various sectors such as U.S. Open Data Initiative, Organization for Economic Cooperation 

and Development, and Microsoft Open Data initiative. They see that the smart cities 

concept is an open data generator (Khatoun and Zeadally, 2016). 
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5.2.3 Smart Living Dimension 

 

Lombardi et al., (2012) discuss the importance of smart living through the utilisation of 

sophisticated technologies in the concept of smart cities to improve the quality of life in 

cities. They assert that to achieve the smart city initiative will require improving ICT and 

its applications, using modern mobility, employing new technology, utilizing a new 

method of communication between governments and their citizens, efficient use of natural 

resources, safety and advancing urban quality (Lombardi et al., 2012). Bifulco et al., 

(2016) assert that “smart living has been identified with the quality of life, namely, 

housing, culture, health, tourism, and a specific interest in the search for high levels of 

social cohesion” (Bifulco et al., 2016). 

 

Nam and Pardo, (2011) recognise creativity, citizens, and knowledge as the main aspects 

of the smart city concept. Social infrastructures that are related to citizens and their 

connections are a necessary aspect of the concept of the smart city, which is a combination 

of different factors such as education, culture, and economics. They mention that “Smart 

places are getting smarter while other places are getting less smart because such places act 

as a magnet for creative people and workers. Along with the inflow of smart people, new 

creative culture driven by them is a drive to urban development”. According to the 

Intelligent Community Forum (ICF) as Nam and Pardo, (2011) display various cities that 

have been awarded as Smart21 Communities. These cities gain great rank regarding five 

aspects broadband connectivity, knowledge workforce, digital inclusion, innovation, and 

marketing and advocacy to be intelligent communities between 2007 and 2011. They show 

that these cities listed in (table 5.5) are worth to be examined and they said, “Quebec City 

in Canada was a city highly dependent upon its provincial government because of its weak 

industrial base until the early 1990s. The city government kicked off a public-private 

partnership to support the growing multimedia sector and high-tech entrepreneurship. For 

sustainable urban growth, the City of Riverside in California is improving traffic flow and 

replacing ageing water, sewer and electric infrastructure by tech-based transformation. 

Estonia overcame post-Soviet economic ruin, and its capital city Tallinn played as a centre 

for economic development, harnessing information and communication technologies 

(ICTs). The city developed a large-scale digital skills training program, extensive e-

government, and an award-winning smart ID card” (Nam and Pardo, 2011). 
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Table 5.5: The List of Smart Cities 

Source: (Nam and Pardo, 2011) 

 

One of the fundamental elements in achieving smart living dimension is creating zero-

energy building (ZEB) in cities, which participates in addressing challenges such as how to 

generate renewable energy, and how to find an efficient way of using energy. They point 

out that the zero-energy building can be measured and defined according to various aspects 

such as net-zero site energy use, net zero source energy use, net zero energy emissions, 

net-zero cost, off-grid, and energy-plus. They also determine four main ZEBs aspects as 

integral elements of the concept of the smart city (environmental design and building 

practices, renewable energy sources (RES), labelling of technical building systems, 

intelligent energy management) (figure 5.4) (Kylili and Fokaides, 2015). 
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Figure 5.4: Zero Energy Building (ZEB) Aspects as Integral Parts of Smart Cities 

Source: (Kylili and Fokaides, 2015) 

 

5.2.4 Smart Environment Dimension 

 

The environmental dimension considered as a key element of smartness that determines 

well-being increases the availability of green areas in cities and leads towards a sustainable 

environment. This aspect can produce different sorts of socio-economic advantages. 

Neirotti et al., (2014) argues that increasing smart city initiatives in cities with their goals 

developing the sustainable environment will create more advanced infrastructures than 

polluted cities with limited green spaces. They assert that these cities can face less cost for 

the further growth than polluted cities that are trying to embrace the smart city concept in 

mobility, infrastructures and even urban design might be higher (Neirotti et al., 2014). 

Pouryazdan and Kantarci, (2016) mention that one of the key goals of the concept of smart 

cities is to advance the quality of life for their citizens by integrating ICTs infrastructures 

into socio-physical infrastructures in various urban environments. They assert that this 

integration will offer people different services that are associated with ICTs (Pouryazdan 

and Kantarci, 2016). Bifulco et al., (2016) point out that “the smart environment has been 

studied in connection with pollution reduction, natural resource management, and the 

protection and conservation of natural habitats through the efficient use of resources as 

well as the re-use or substitution of natural resources to reach sustainability goals” (Bifulco 

et al., 2016). 
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5.2.5 Smart Mobility Dimension 

 

Albino et al., (2015) point out that the dimension of smart mobility indicates the use of 

ICTs in contemporary transport to advance traffic in urban places (Albino et al., 2015). 

Bifulco et al., (2016) state that “smart mobility focuses both on sustainable and intermodal 

transport systems offering safe and secure conditions through the use of ICT, and on local, 

national, and international accessibility” (Bifulco et al., 2016). Smart mobility systems as 

United Nations, (2016) mention contain mass transit systems as well as individual mobility 

systems that feature bicycle sharing, ride sharing (or carpooling), vehicle sharing and, 

more recently, on-demand transportation. Smart transport systems integrate merge the 

whole array of multimodal transport choices in cities, containing both individual mobility 

and mass transit, in an efficient method. Modern smart transport systems usually include a 

network of sensors, automatic vehicle registration plate readers, closed-circuit television 

systems, navigation facilities, passenger information panels, signalling systems and, most 

importantly, global positioning system-tracked public transportation, dynamic traffic 

lights, the capability of integrating live data from most of these sources. This might lead to 

developments in traffic congestion, environmental performance, accessibility, safety, 

network management, convenience and public perception. A modern smart transport 

system is currently operating in Poznan and Poland for example. However, many 

challenges that emerged in implementing this plan contained a lack of skilled staff, cases 

related to interoperability and unexpected delays in the construction of hard infrastructure 

aspects (United Nations, 2016). 

 

5.2.6 Smart Economy Dimension 

 

In connection with the economic dimension as Lombardi et al., (2012) point out smart 

cities are utilised to characterise cities with smart industry that employs ICTs in their 

manufacturing procedures. They also state that the smart cities concept is used for 

commercial complexes or areas containing this domain (Lombardi et al., 2012). A smart 

city as Nam and Pardo, (2011) state is a learning city, which improves the competitiveness 

of urban contexts in the global knowledge economy. Learning cities are actively involved 

in building a skilled information economy workforce” (Nam and Pardo, 2011). The smart 

economy dimension as Bifulco et al., (2016) show is associated with “economic 
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competitiveness such as entrepreneurship, innovation, productivity, and flexibility of the 

labour market, as well as the international expansion of the local economy. The 

development of a smart city is closely linked to the creation of an urban context that 

stimulates new industrial activities” (Bifulco et al., 2016). Albino et al., (2015) emphasize 

that the smart economy dimension is connected with the development of industries that 

utilize ICTs in manufacturing operations (Albino et al., 2015). 

 

Neirotti et al., (2014) debate that the gross domestic product (GDP) of the city and its 

development might affect the growth of smart cities initiatives for many reasons associated 

with the local economic situations and growth ratio. They assert that cities that have an 

excellent GDP development ratio undergo a remarkable economic development, which 

affects the financial resources that are available for investments in new projects such as 

energy, water and waste infrastructures, health and culture, and ICTs infrastructures. They 

add that citizens who want to advance their prosperity are attracted by the city with a 

substantial economic growth and play a significant role to promote their human capital 

(Neirotti et al., 2014). 

 

Popescu, (2015) says that the economic dimension is one of the main characteristics that 

determine the success of the smart city concept. He shows that this aspect will produce 

new active generation and promote outputs. He adds that the concept of smart cities 

endeavours to develop the economic situation in cities by implementing self-governing. He 

says, “Cities should function as smart collaborative ecosystems, empowered by the highest 

level of technology development, and may be seen as testing grounds and determinants for 

social change. The absence of engagement of private associates and feasible business 

patterns prevents the long-run sustainability and economic value generation of smart city 

proposals” (Popescu, 2015). 
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5.3 Smart Cities Indicators (SCIs) and its Assessment  

 

Smart cities require smart city indicators (SCIs) as Marsal-Llacuna et al., (2015) state. 

They assert that these smart indicators should be gained from physical and non-physical 

information in real time to manage a city's technological and analytical information 

accurately, enhance the prosperity, and advance urban sustainability. The new technologies 

nowadays are producing the most updated information on cities' physical recognition 

remote sensing imagery. Furthermore, they argue the non-physical urban information that 

has gained from cities requires to be controlled. They point out that non-physical 

information indicates to data on the supply and demand of urban infrastructures such as 

power and water supply, and waste collection. Thus, the non-physical urban information it 

is much more challenging to manage than physical urban information. Gathering data of 

the non-physical urban information relies on the cooperation of utility firms and the 

involvement of the people (Marsal-Llacuna et al., 2015). Two smart cities monitoring 

initiatives already in operation were found by Marsal-Llacuna et al., (2015), and both 

initiatives producing indicators from historical statistical data. Academia is the first in the 

field of monitoring smart cities. They indicate that an index of “smartness” consisting of 

74 indicators in six categories has been produced by the Vienna University of Technology, 

University of Ljubljana and Delft University of Technology to rank European cities. This 

initiative will be a breakthrough in the emerging area of the monitoring of city smartness if 

the proposed index did not affect an outcome from a collection of indicators based on 

historical data. They also show that seventy medium-sized cities with urban populations of 

100,000 to 500,000 residents with at least one university and a catchment area of fewer 

than 1,500,000 residents have composed the ranking. They mention that The European 

Statistical Office (Eurostat) produce the Urban Audit database that helps to create 

indicators that are organised in six denomination or categories Smart Economy, Smart 

Mobility, Smart Governance, Smart Living, Smart People and Smart Environment.  The 

present examples of indicators for the Smart Living denomination such as the number of 

cultural facilities, housing quality, number of educational facilities, health conditions, 

individual safety, touristic attraction and social cohesion. The European Initiative on smart 

cities is the second initiative, which enhanced by the European Commission or more 

specifically the Strategic Energy Technologies Information System (SETIS). (Marsal-

Llacuna et al., 2015). 
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Several efforts as United Nations, (2016) indicate are currently underway to advance 

comprehensive key performance indicators for the smart city. A set of key performance 

indicators has been developed by a United Nations inter-agency group with the goal of 

turning them into a global smart sustainable cities index (United Nations, 2016). 

Anthopoulos et al., (2015) show an overview of comparative methods to assess the concept 

of the smart city based on diverse perspectives and aspects such as environmental 

sustainability, productivity, quality of life, resource, transportation, economy, education, 

and energy (table 5.6) (Anthopoulos et al., 2015).  

 

Khatoun and Zeadally, (2016) point out that the assessment of the implementation of the 

smart city concept must consider different features such as ICTs infrastructures, quality of 

life, socio-economic and environmental issues, utilities and well-being of cities (Khatoun 

and Zeadally, 2016). Albino et al., (2015) state, “A smart city assessment must take into 

account that cities have different visions and priorities for achieving their objectives, but 

they must promote an integrated development of these different aspects” (Albino et al., 

2015). 

 

Table 5.6: Smart City Benchmarking Tools 

Source: (Anthopoulos et al., 2015) 

 

 

 

 



 CHAPTER 5: SMART CITIES  

 

P a g e   189 

 

Albino et al., (2015) debate that there are several approaches to assess the smart city 

concept and many assessment indicators have been advanced to measure the performance 

of smart cities. They display an advanced framework to assess the smart city concept. This 

framework is “composed of 60 indicators selected after a literature review which included 

EU project reports, the Urban Audit dataset, statistics of the European Commission, the 

European Green City Index, TISSUE, Trends and Indicators for Monitoring the EU 

Thematic Strategy on Sustainable Development of Urban Environment, and the smart 

cities ranking of European medium-sized cities. Surprisingly, they excluded the smart 

mobility dimension” (table 5.7) (Albino et al., 2015). 

 

 

Smart City 

Dimension 

Indicators of a smart city No. 

indicators 

Source 

Smart 

Economy 

Public expenditure on R&D, Public expenditure on 

education, GDP per head of city population, 

Unemployment rate, 

60 Albino et al., 

(2015) according to 

Lombardi et al. 

(2012) (Albino et 

al., 2015) 
Smart People Percentage of population with secondary-level 

education, Foreign language skills, Participation in 

life-long learning, Individual level of computer 

skills, Patent applications per inhabitant 

Smart 

Governance 

Number of universities and research centres in 

the city, e-Government on-line availability, 

Percentage of households with Internet access at 

home, e-Government use by individuals 

Smart 

Environment 

ambitiousness of CO2 emission reduction strategy, 

Efficient use of electricity, Efficient use of water, 

Area in green space, Greenhouse gas emission 

intensity of energy consumption, Policies to contain 

urban sprawl, Proportion of 

recycled waste 

Smart Living Proportion of the area for recreational sports and 

leisure use, Number of public libraries, Total book 

loans and other media, Museum visits, Theatre and 

cinema attendance 

Smart 

Mobility 

Pollution, Innovative spirits, CO2, Transparent 

governance, Sustainable resource management, 

Education facilities, Health conditions, Sustainable, 

innovative and safe public transportation, Pedestrian 

areas, Cycle lanes, Green areas, Production of solid 

municipal waste, GWh household, Fuels, Political 

strategies and perspectives, Availability of ICT 

infrastructure, Flexibility of labour market 

18 Albino et al., 

(2015) according to 

Lazaroiu and 

Roscia (2012) 

(Albino et al., 

2015) 

Table 5.7: List of Indicators for Smart Cities Assessment in Some Rating Systems. 

Source: Author (2016) based on (Albino et al., 2015) 
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Dubai’s leadership has a new mission to make their city one of the efficient, safe and the 

happiest city on Earth. They established the Smart Dubai initiative in March 2014, which is 

its main goal to become the creative benchmark for smart cities seeking global 

sustainability and competitiveness. To implement the Smart Cities concept in Dubai, a 

Smart Dubai Index is created to be an applicable set of indicators that assess the success of 

Smart Dubai initiative. The International Telecommunications Union (ITU) and the Dubai 

Statistic Centre have an advanced Index Wheel to assess how utility infrastructures and 

government services in Dubai participate to the concept of Smart Dubai, and they add ICT 

as the main dimension to their Index Wheel (figure 5.5). This wheel is divided into six 

aspects following the six dimensions of Smart Dubai. Within each dimension, a set of 

substantial performance indicators has been developed to measure the success of the 

implementation of the smart city initiatives. This Index Wheel, as the Smart Dubai official 

website indicates “Will support decision makers to prioritise objectives, allocate resources, 

and enable city-leaders to support the smart city initiatives across all dimensions defining a 

smart city. In addition, a unified set of performance measures may enable collaboration 

and connectivity between the stakeholders of smart initiatives, which are now all striving 

for the same goal, following the same definition of success. Furthermore, “By creating a 

comprehensive set of key performance indicators for smart city initiatives Dubai takes on a 

pioneering role in the world: the Smart Dubai Index Wheel sets a standard easily 

transferred into other cities” (Smart Dubai, 2014).  
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Figure 5.5: The Smart Dubai Set of Indicators. 

Source: (Smart Dubai, 2014) 
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Boyd Cohen has been assessing the implementation of the smart city concept in many 

cities since 2012 by using his Smart City Wheel. He uses his Wheel as a framework for 

understanding six key aspects of the smart city. He also asserts, “It is never easy 

determining the correct number of indicators to use for such a significant task like 

benchmarking smart cities, which is a very complex concept” (B. Cohen, 2014). He tries to 

create and develop a manageable number of indicators. He was started from 8 indicators 

across the Smart Cities Wheel (figure 5.6) and raised that number to 62 in collaboration 

with the advisory committee (table 5.8). He confirms, “Each of the six components of the 

Smart Cities Wheel are assigned a set of indicators reflect an attempt to create a proxy for 

measuring each of the sub-components of the Wheel. Each component contains three 

subcomponents. Therefore, there are 18 total subcomponents in the model, and with 62 

indicators, that leaves an average of almost 3.5 indicators per subcomponent” (B. Cohen, 

2014).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.6: Smart City Wheel by Boyd Cohen and Re-Designed by Manuchis 

Source: (B. Cohen, 2014) 

 



 CHAPTER 5: SMART CITIES  

 

P a g e   193 

 

Table 5.8: Smart City Indicators 

Source: (B. Cohen, 2014) 
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5.4 Smart Urbanism (SU) 

  

Smart urbanism (SU) as Luque-Ayala and Marvin, (2015) mention is produced by 

associating various concepts of the future vision of urban areas, advanced technology and 

modern cities’ infrastructures. They mention that international institutions, companies, 

national and local governments have improved the SU vision and seek to illustrate the role 

of high-tech urban growth, e-citizens and the digital economy (Luque-Ayala and Marvin, 

2015). In the urban design domain Nam & Pardo, (2011) assert that “the smartness in 

smart growth is treated as a normative claim and ideological dimension. Being smarter 

entails strategic directions. Governments and public agencies at all levels are embracing 

the notion of smartness to distinguish their new policies, strategies, and programs for 

targeting sustainable development, sound economic growth, and better quality of life for 

their citizens. They associate smart with achieving policy success in their jurisdictions” 

(Nam and Pardo, 2011). 

 

Today's most updated data provided by technology on cities' physical recognition is remote 

sensing imagery. Remote sensing imagery in the urban context has been used not only for 

pattern recognition but also for building characteristics extraction and automatic 

reconstruction. The most classical methodologies for analysing settlement types based on 

remote sensing imagery as Marsal-Llacuna et al., (2015) discuss cluster analysis (to 

determine homogeneity patterns), principal component analysis (to determine 

differentiation patterns), and regression analysis (to determine the explicit functional 

relations between settlement patterns and their underlying variables). They add that there 

are other methods such as the use of decision trees, neural networks and the link between 

neural networks and the nodes of decision trees for urban settlements pattern classification, 

simulation techniques, and predicting urban growth by adding cellular automata techniques 

to satellite imagery. Marsal-Llacuna et al., (2015) point out that the initiative of smart 

cities seeks to advance urban performance by utilizing data, information and information 

technologies (IT) to provide effective services to people in order to control and improve 

existing infrastructure, to raise cooperation amongst various economic aspects and to 

promote innovative business schemes in both the private and public sectors (Marsal-

Llacuna et al., 2015). 
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Neirotti et al., (2014) assert that a great number of urban living domains in which the 

approach might be utilised have led to creating various visions of the smart city concept. 

They display an overview of these domains that are relevant to the topic of urban 

development and examine in different aspects. They classify urban domains as hard and 

soft in connection to the significance that the ICT systems have as the main empowering 

technologies. They mention that hard domains indicate water and waste management, 

healthcare, mobility and transport infrastructures, and energy distribution networks. In 

contrast, soft domains contain aspects like public administration and (e-) government, 

social inclusion and welfare, and education and culture. Neirotti et al., (2014) show that “In 

these areas, ICT has a more limited role and is not necessarily aimed at processing and 

integrating real-time information. This is the case of education, where processes are not 

based to any great extent on handling transactions. In other cases, such as the one of 

innovation and social inclusion policies, SC initiatives are not characterised by new 

technology deployment but rather by public interventions aimed at creating the right 

societal and institutional conditions (e.g. incentives, ad hoc organizational bodies, etc.)” 

(table 5.9) (Neirotti et al., 2014). Furthermore, Neirotti et al., (2014) have grouped the 

implementation domains into six groups, which in turn contain some subdomains (table 

5.10).  
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Table 5.9: Classified Literature on the Domains of a Smart City 
Source: (Neirotti et al., 2014) 
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Table 5.10: Classification of Smart City domains and sub-domains. 
Source: (Neirotti et al., 2014) 

 

Gabrys, (2014) indicates that the recent literature on computational urbanisms have 

concentrated on the connection between advanced technology and the physical 

environment in cities and how this relationship might have “transformed into the ways in 

which cities are now being remade and marketed through both software and the material 

infrastructures of digital technologies. Ubiquitous computing remakes cities rather than 

displacing or virtually representing them by generating considerable amounts of data to 

manage urban processes, as well as by directly embedding devices in urban infrastructures 

and spaces” (Gabrys, 2014). The advanced technology in recent decades as Angelidou, 
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(2015) indicates created new outputs and solutions that aim to advance the concept of 

smart cities. They emphasise that these outputs utilize information and communication 

technologies to develop urban function administration in places like utilities and mobility.  

They state that the result will lead to an increased number of technology firms that are 

seeking to find their place in the smart cities product market. He point out that “the 

following ten years would see over $100 billion spent on technologies to support smart city 

development worldwide. By 2020, the annual spending on those core technologies was 

projected to be almost $16 billion” (figure 5.7) (Angelidou, 2015). 

 

Hajduk, (2016) argues that this new trend will assist and solve many urban problems such 

as air pollution, mobility, traffic congestion, consumption of natural resources, modern 

communication infrastructure and utility needs. He adds that the concept of the smart city 

is a universal idea that aims to integrate many elements of urbanisation containing socio-

economic and environmental issues (Hajduk, 2016). Manville et al., (2014) argue that 

urbanisation issues such as overcrowding, natural resources consumption, environmental 

pollution and land use management require creative and advanced methods to tackle the 

complexity of modern urban places. Therefore, Manville et al., (2014) say that the smart 

city concept is not only advanced approaches to operating the future vision of urbanisation 

but as the main concept to deal with many problems like utility management, traffic 

congestion and the complexity of urban infrastructures (Manville et al., 2014). 
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Figure 5.7: Smart City Infrastructure Investment by Industry, World Markets: 2010–2020 
Source: (Angelidou, 2015) 
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5.5 The Internet of Thing (IoT) and Smart Cities 

 

In the recent decade, the analysis of information has gained massive attention through the 

use of IoT, which allow different disciplines to record a huge amount of information that 

requires being clarified. These disciplines have been integrated to assess and manage big 

data by using various approaches. Cities have gained many benefits and solved various 

problems by using real-time systems assessment to analyse their information obtained from 

diverse aspects such as water, electricity, traffic, and gas. However, smart cities initiatives 

are facing a big challenge on how to build a holistic approach or model that can combine 

all systems to assess big data, and furthermore, can create a smart way to process back all 

this information transformed into knowledge to the people to promote their attitudes and 

assist them to advance prosperity. Elmaghraby & Losavio, (2014) indicate that there are 

huge amounts of pros in using ICTs and IoT in smart cities such as promoting urban 

quality, achieving well-being for their citizens, and implementing smart infrastructures like 

smart meters, smart mobility, and smart services. IoT is creating new systems and methods 

for managing and controlling these smart infrastructures, further producing smart sensors 

to respond to emergencies and disasters (Elmaghraby and Losavio, 2014). 

 

 The huge amount of information and big data methods are designed as a strong tool to 

contribute all the possibilities of IoT and the smart city. Jara et al., (2015) state that “Future 

Internet is the engine to reach the next generation of infrastructure, services and solutions 

to facilitate the sustainable development of its industry, buildings and citizens. Initial 

proofs of the potential of the Future Internet are found in the integration of the real-world 

in Internet through the smart objects”. Jara et al., (2015) argue that “The challenge, for the 

big data and IoT, is to take benefit of this insight to really understand how things are 

interconnected. Then, we will be able in a close future, not only to understand or able to 

predict, act, manage and prevent these situations. Thereby, evolving from areas partially 

overlapped such as big data, IoT, Cloud Computing, physical devices and humans to a 

common ecosystem, that will be able to act/operate, enhance and fix based on all this 

emerging knowledge, understanding, and insight” (Jara et al., 2015). IoT has been defined 

as a platform for communication between citizens and as an efficient method of running 

the machines and big data, and also about the use of advanced technologies in a 

collaborative way (table 5.11) 
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Definitions of Internet of Things Source 

1 Internet of Things is the marriage of minds and machines, that 

is, the union of big data running on the cloud computing 

platforms and physical devices/things. 

(Jara et al., 2015) 

2 IoT is generating prodigious amount of data, increasing 

sophisticated analytics mechanisms and tools that are 

providing insight that allow us to operate the machines in 

entirely new ways, more effectively and in a collaborative 

way. 

(Jara et al., 2015) 

3 IoT is all about digital technologies, semantic languages, and 

virtual identities. IoT improves the efficiency, accuracy, and 

effectiveness in operation and management of such innovation 

ecosystem aiming at guaranteeing high quality of life and 

stimulating innovation process of firms. 

(Scuotto et al., 2016) 

4 The Internet of Things (IoT) is a recent communication 

paradigm that envisions a near future, in which the objects of 

everyday life will be equipped with microcontrollers, 

transceivers for digital communication, and suitable protocol 

stacks that will make them able to communicate with one 

another and with the users, becoming an integral part of the 

Internet.  

(Zanella et al., 2014) 

 

Table 5.11: Comparative Definitions of Internet of Things 

Source: Author 2016 

 

Barnaghi et al., (2015) point out that multimodal date gathering from diverse sources has 

been used by smart cities, involving different sorts of the IoT information such as traffic, 

water, electricity, weather, gas pollution, and noise information. They discuss that these 

data in smart cities have various qualities of information that depend on errors in 

assessments of the information combination devices, the nature of information 

communication, the granularity of the assessments in both spatial and temporal dimensions 

(Barnaghi et al., 2015).  

 

Cities in recent years as Scuotto et al., (2016) mention play a key role in leading various 

companies in different sectors to implement ICTs, IoT and the new technology in the 

diverse domain of industry. They state that these cities have promoted the concept of smart 

cities that include sustainability to advance well-being in urban areas. They argue that the 

concept of smart cities does not only depend on collecting information through smart 

sensors and devices, in other words, is not only dependent on physical and IoT 

infrastructures but also relies on citizens that have the ability to advance IoT and its 
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infrastructures in urban spaces. They assert that companies require managing within the 

entire city ecosystem and with several diverse users in order to obtain better utilizing of 

IoT and smart cities opportunities (Scuotto et al., 2016).Urban IoTs as Zanella et al., 

(2014) indicate are invented to advance the concept of the smart city, which seeks to 

employ ICTs to promote different services, develop city infrastructures and achieve a 

better quality of life for its people. They point out that the concept of the IoT seeks to make 

the internet more prevalent and easy access and that will allow users to interact with an 

enormous diversity of advanced tools such as smartphones, electricity and heating sensors, 

and CCTV. They say that the diffusion of IoT can promote the advancement of many 

applications in cities, manage different information and produce modern services to 

people, firms, and governments (Zanella et al., 2014). 

 

Khatoun and Zeadally, (2016) assert that the IoT is one of several models that has been 

suggested to assess the smart city concept. They also indicate that the broadband 

infrastructure is a key component to implementing the smart city concept, which is 

providing a platform for connection between citizens, firms, and different government 

foundations. They assert that both wired and wireless networks are significant to advance 

the smart city’ services and information volume (Khatoun and Zeadally, 2016). 

Pouryazdan & Kantarci, (2016) debate that the Internet of Things has played a significant 

role to empower citizens’ smart devices and develop smart cities infrastructures 

(Pouryazdan and Kantarci, 2016). Huang et al., (2016) point out that the integration 

between Internet of Things, smartphones, computers and the huge amount of information 

in the cloud will lead to creating a new path of integration between the physical and cyber 

world, produce sophisticated infrastructures and advance many creative applications. They 

add that this integration also will produce Socio-Physical Smart Systems (CPS3) like smart 

cities, smart infrastructures, smart utilities, smart mobility, smart buildings and smart 

methods of management different urban environment. They argue that in the age of 

advancement citizens will live in consolidated cyber-physical environments, however, they 

will encounter new challenges like how to avoid cyber-attack and protect privacy (J. 

Huang et al., 2016). 
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5.6 Information and Communication Technology (ICT) 

 

In the recent years as Nam & Pardo, (2011) indicate that the smart city concept has 

transformed to a new aspect of utilizing ICT to produce and combine critical 

infrastructures and services of cities. They argue that “The initiatives of making a city 

smart have recently emerged as a model to mitigate and remedy current urban problems 

and make cities better as places to live. Hence, some view the smart city as an icon of a 

sustainable livable city. Yet, so far, we see academics have seldom tackled the practical 

concept” (Nam and Pardo, 2011) Lazaroiu & Roscia, (2012 point out that the smart city 

aims can be achieved by advancing and integrating ICTs with different systems in the city 

such as water, waste, gas, electricity, transportation and mobility, cooling and heating 

systems. They state, “The smart city is a new way of leaving and considering the cities” 

(Lazaroiu and Roscia, 2012). The fabric of the city nowadays is beginning to embrace the 

ICT regarding its materials and infrastructure while wireless solutions are invading our 

cities in ways that are hard to understand. Therefore, we will need to show how such 

developments can be combined so that cities can become smart in the way their urban 

designers and citizenry can utilise such technologies to promote the quality of life (Batty et 

al., 2012). 

 

Höjer and Wangel, (2014) argue that the ICT development is commonly understood to be a 

technological development, while the increased interest in sustainable development comes 

from an understanding of the pressure that humanity imposes on global ecosystems, and 

urbanisation is a consequence of people moving to conurbations. They depict that the 

advancement of Information and Communication Technologies (ICT) and urban 

development as a symbiosis. They also indicate that the evolution of ICT has had a 

massive effect on how citizens live their lives and on how to work, leisure and community 

are organised, and furthermore, ICT has facilitated a number of new products, services and 

business models due to the reduction in the cost and size of computing capacity. They 

assert that ICT advancement has developed productivity, driving even cheaper products 

and fuelling the consumption community (Höjer and Wangel, 2014). 

 

ICT has become an essential tool for the city to improve the efficiency, equity and quality 

of life for its citizens, and to support socio-economic aspects to reach their goals. 
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Information and Communication Technologies also can promote the city system by 

providing accurate information about different sectors such as transportation, environment, 

health, education and economical for instance to solve problems and make intelligent 

decisions. There is powerful evidence from research, studies, articles and case reports of 

the ability of ICT to support cities and meet their challenges. The two parts, information 

and communication, are playing an important role together. Information technology 

involves everything about how to process and manage data, while communication 

technology includes everything about how to use tools to transfer data from one system to 

others (Danar Sunindyo et al., 2013). Thus, ICT utilises computer-based systems as well as 

telecommunication technologies for the information and data storage, processing, and 

communication (Malapile and Keengwe, 2014). 

 

The smart city initiative as Neirotti et al., (2014) argue is distinguished by the utilisation of 

(ICT), which assist the city to utilise its resources more efficiently in different urban 

aspects. They mention that Information and Communication Technologies methods can be 

observed as the main element that provides data to urban design to advance the socio-

economic and environmental sustainability of cities. They discuss that the smart city which 

utilises ICTs infrastructures does not mean a good city, but rather it may develop and 

create different approaches to solving various problems in the city and advance the quality 

of life of its people. They mention that ICTs might be considered as the city’s digital 

nervous systems that gain information from diverse aspects such as smartphones, various 

services, hospitals, and different government institutions (Neirotti et al., 2014). Kylili and 

Fokaides, (2015) show that the use of ICTs in the smart city concept will require utilising a 

smart grid. They mention that employing ICTs by smart grids in the smart city will assist 

in the collection and analysis of big data, like citizens’ attitudes, and infrastructures and 

services action. They add that this will help to manage the natural resources, and efficient 

use of electricity, water and energy (Kylili and Fokaides, 2015). 

 

Bifulco et al., (2016) point out that there are several approaches to the smart city concept 

that have emerged by focusing on different aspects that preference the smartisation 

procedure. They discuss that the huge amount of smart cities initiatives might be associated 

with the “integration of new technologies, in particular, ICTs and data management 

functionalities, expanded from elementary data acquisition to data processing and 



 CHAPTER 5: SMART CITIES  

 

P a g e   205 

 

interpretation. These advances have been widely exploited due to the diffusion of mobile 

devices, which allow people to participate in and contribute to their urban and metropolitan 

environment” (Bifulco et al., 2016). Shahrokni et al., (2015) debate that ICTs can transmit 

our cities to achieve urban sustainability aims and further obtain the smart city concept 

objectives. They suggest that ICTs might be utilised to promote the transformation to a less 

material-intensive economy.  They assert that many of these advanced technologies are 

connected with the smart cities concept. They argue that the implementation of different 

ICTs-enabled solutions in the concept of smart cities will produce accurate data and that 

might lead to a good management of data and real-time feedback (Shahrokni et al., 2015). 

 

The main significant feature of the concept of smart cities as Kraus et al., (2015) write is 

the availability of advanced ICTs infrastructures. They indicate that the modern 

innovations like the internet of things and sophisticated computer technologies are 

fundamental aspects of urban evolution. They add that these digital technologies and new 

data are the key elements to achieve a better quality of life, prosperity, equity and 

sustainable urban environments. They confirm that the application of ICTs in the smart city 

will develop the efficiency and participate in socio-economic, environmental and urban 

development (Kraus et al., 2015). Khatoun and Zeadally, (2016) assert that ICTs are one of 

the main concepts to promote smart cities’ services and develop a new method of 

electronic services containing sales, shoppers, and delivery service. They confirm such 

smart cities’ services that use ICTs will improve different aspects in cities such as 

mobility, utilities, quality of life, safety and environmental issues. They point out that the 

innovation framework H2020 initiative by the European Union has concentrated on 

advancing e-services (Khatoun and Zeadally, 2016). 

 

5.6.1 ICT and Society 

 

Individuals are increasingly using smartphones and computers with high capacities 

regarding battery life, sensing, and connectivity, while ICT infrastructures such as sensors, 

networks, CCTV, etc. will pervade our cities in the near future. Consequently, the new 

vision of urban environment in our cities will be a very intensive digital ecosystem. The 

combination of ICT devices and humans will characterise future urban scenarios and 

advance urban services. Such services will have the ability to inform the new vision of the 



 CHAPTER 5: SMART CITIES  

 

P a g e   206 

 

smart sustainable city and it will affect our way of living in the urban environments 

(Bicocchi et al., 2013). The progress of technologies and the availability of different 

sensors can provide and generate big data about various sectors such as transport in our 

cities. Sensing capabilities will play a fundamental role as a part of ICT infrastructure to 

improve the city life (figure 5.8). Moreover, humans can play a significant role by acting as 

a kind of social sensor through their computers, smartphones signal and social networks. 

That is needed in a high degree of awareness among people to realise complex situations 

and produce a type of collective knowledge of the surrounding physical and social 

environment (Bicocchi et al., 2013). The challenge is how ICT and their infrastructure can 

recognise various complex situations and to reconfigure the city system regarding big and 

varied data. The future vision of public participation in cities and especially in Baghdad 

will engage citizenry with experts from many fields in producing scenarios for promoting 

the quality of urban life. This will require a massive mobilisation of data, serious progress 

in models, policy integration and the most important thing is to educate citizens to enable 

them to use intelligent devices in traditional environments. Participation will be the main 

element to build a global knowledge resource that will clarify the accessibility to 

individuals, organisations and businesses.   

 

 

Figure 5.8: Sensors for Smart Cities.  

Source: http://www.libelium.com/libelium-smart-world-infographic-smart-cities-internet-

of-things/ 

http://www.libelium.com/libelium-smart-world-infographic-smart-cities-internet-of-things/
http://www.libelium.com/libelium-smart-world-infographic-smart-cities-internet-of-things/
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On the one hand, individuals should be fully aware of the type of information they are 

participating in and of the prospect of welfare that they will be able to gain. On the other 

hand, individuals should manage their participating information and realise how their 

information is being analysed, administered and used. For that, we need a smart public 

system (a special one for Baghdad) able to deliver accurate information within a new and 

reliable framework that has the possibility of creating a democratic participation 

environment (Batty, 2012). ICTs have been considered by Granier and Kudo, (2016) as a 

strong element to advance people engagement and further decrease engagement costs by 

allowing people to engage through their smartphone in real time and at any area (Granier 

and Kudo, 2016). 

 

5.6.2 ICT and Governance 

 

The accessibility to the huge amount of information and working with diverse platforms 

will enable people to determine their choices in the urban environment from their 

computers and smartphones. In addition, the increase of complex information “big data” 

and the smart devices to utilize them will transform the possibilities for controlling urban 

infrastructure (Rabari and Storper, 2014). ICT will produce a new way of communication 

and interaction between citizens and government, and it will help us in different areas of 

our life to improve health care, access to education and housing or to increase safety in 

urban environments (Ericsson, 2013). ICT also will have the ability to clarify what type of 

society and government we will have in the future and it will form a new framework for 

open government (figure 5.9). According to M. Townsend in his book, Smart Cities “For a 

new cadre of civic leader, smart technology isn’t just a way to do more with less. It’s a 

historic opportunity to rethink and reinvent government on a more open, transparent, 

democratic, and responsive model” (Townsend, 2013:14). Big data, computer models, 

codes, hardware design for example are not just case studies but existing working 

technology and best practices for smart city innovations.   
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Figure 5.9: The Open Government Platform 

 Source: http://www.opengovplatform.org/features. 

 

To comprise the goals of the smart city under the light of ICT in Baghdad, we will also 

need a new type of cooperation between traditional functions of government and business. 

Businesses with their expertise will provide hardware, software and information solutions, 

empower cities to be smarter while the government will engage their people and focus on 

the quality of life of their communities. Under the information age, the idea of governance 

will be some decentralization, and the traditional role of urban design will require new 

questions of the operation of utilities, the access of citizens to services, health and 

education (Batty et al., 2012). Bifulco et al., (2016) point out that the urban context is 

affected by the use of new technologies and globalisation procedures. They also mention 

that governments nowadays are increasingly using ICTs through the engagement of 

various sectors in managing big data to implement sustainable urban environments and 

achieve well-being in their cities (Bifulco et al., 2016). 

 

The massive amount of information produced by different sectors in cities will require 

local governments to face new challenges such as running cases concerning information, 

participation big data, safety and the privacy of open data. Zoonen, (2016) points out that 

the majority of governments around the world nowadays are seeking to promote their 

http://www.opengovplatform.org/features
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socio-economic and environmental development by using the smart city concept, 

indicating that the use of ICTs in developing the smart city concept will lead to advanced 

cities infrastructures, creating a new way of monitoring transportation and efficient use of 

energy. They argue that these procedures will produce a tremendous amount of 

information that requires smart systems and sensors to analyse and manage these data, 

hence, the participation of different sectors in cities would be necessary. They mention that 

governments will be responsible for creating a convenient framework that connects various 

information and further will decide which information can be accessed and opened up to 

citizens’ use. They debate that there are pros and cons of using such big data. They 

mention that cities might be efficient and healthy; however, it might be turned into 

information-driven robotic spaces where innovation has no place (Zoonen, 2016). 

 

UN-Habitat, (2016) indicate that the use of ICTs by using smartphones and different 

applications will advance cities’ service and enable citizens control of the responsiveness 

of public institutions. The UN-Habitat mention that ICTs can be used in various sectors of 

local governance, which requires investing in more advanced sensor-based systems, 

improving infrastructure systems and establishing a capacity for auto-correction and 

adaptation. The UNs’ Figure 5.10 provides a summary of the institutional background and 

political culture that are best able to nurture local approaches to e-governance and smart 

city investments (UN-Habitat, 2016). 

 

 

 

 

 

 

 

 

 

 

 



 CHAPTER 5: SMART CITIES  

 

P a g e   210 

 

 

Figure 5.10: An ICT-based enabling environment for cities 

Source: (UN-Habitat, 2016) 
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5.6.3 ICT and Urban Economies 

 

In the economic dimension, there is a strong connection between ICT and future economic 

competitiveness. Information and communications technologies will produce a platform 

for collaboration between companies in knowledge-intensive activities and dynamic 

business structures. ICT “has been shown to improve efficiency in the delivery of services 

and productivity, as well as encourage new collaboration and innovation that fuels socio-

economic development” (Ericsson, 2013). ICT contributes directly to develop the 

performance of a city’s economy and the prosperity of its citizens. It will also produce 

modern markets for services from the running and sale of information to the markets that 

analyse vast data (Rabari and Storper, 2014). ICT will also, it is claimed, increase labour 

productivity, enhance competition in telecommunications and open up scope for 

productivity gains and competitive gains for essential industries.  

 

To achieve a better economic performance in the city of Baghdad, we will need to manage, 

utilise and share varied information that works together for urban development take into 

account the balance between environment, economy and society. Open data and free access 

to city data with application programming interfaces are also key elements to create new 

business opportunities and add value for citizens. According to Ericsson, a commercial 

communication company, ICT will become an essential part of main products and services 

regardless of what that product or service is (Ericsson, 2013). 
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5.7 Complexity and Smart Cities 

 

“Our understanding of cities is being transformed by new approaches from the complexity 

sciences” (Batty, 2012). In the last fifty years, the city was considered as ‘system’, which 

was defined as distinct sets of interacting entities, distinct from their wider environment, 

usually in equilibrium and organised from the top down. Batty argued that “Cities do not 

exist in benign environments and cannot be easily closed from the wider world, they do not 

automatically return to equilibrium for they are forever changing. Indeed, they are far-

from-equilibrium. Nor are they centrally ordered but evolve mainly from the bottom up as 

the products of millions of individual and group decisions with only the occasional top-

down centralised action” (Batty, 2012). He asserts the belief that cities are more similar to 

biological than mechanical systems and the increase of the sciences of complexity has 

changed the direction of the system theory from the top down to bottom up. 

 

Nowadays, the city as Neirotti et al., (2014) argue is a complex system, which is 

distinguished by the huge amount of associated people, economics, various way of 

mobility, telecommunication networks, and utilities (Neirotti et al., 2014). Jara et al., 

(2015) argue, “Complexity used to be the result of the lack of understanding about the 

underlying laws, that is, simple rules, which drive the system. For that reason, the 

methodology is based on simplifying complexity to analyse complex patterns and discover 

correlations that can lead us to an explanation. Some techniques for this purpose are, on the 

one hand, fusion-fission dynamics based on regularly split and merge data in different 

subgroups to look up correlation among them, on the other hand, long-term association 

patterns by applying techniques with network analysis” (Jara et al., 2015). Nam & Pardo, 

(2011) state that “A solution to make a city smarter introduces a new level of complexity”. 

They assert, “The solution should extend beyond technology, but we should still value the 

indispensable role of technology. Smart city integrates technologies, systems, 

infrastructures, services, and capabilities into an organic network that is sufficiently 

complex for unexpected emergent properties to develop” (Nam and Pardo, 2011). 
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5.7.1 Networks and Interactions  

 

In the last decade, there have been dramatic improvements in networks that demonstrate 

that these structural characteristics are important for complexity. Networks and their 

dynamics enhance the relationships between the system elements in terms of their 

interactions. Batty believes that the key insight for understanding the city is in 

understanding the structure of these coupled networks. The different processes that bring 

individuals together to produce and exchange goods, ideas and information in cities define 

a multitude of networks that enable people to deliver materials and data to promote such 

efforts. These massive data require implementation standards for the integration of this 

data, for achieving quality standards and for determining the accuracy and error in such 

data (Batty, 2012). Batty mentioned that there are two types of networks: the first type, 

networks that are interactions between all the parts that form a set of objects. For example, 

networks between all areas that represent the movement from home and workplaces or 

movement from one place to another. The second type is networks that are relations 

between two various sets of objects, like between people and places. Therefore, 

understanding cities must extend to predicting flows and networks instead of just observing 

them. (Batty et al., 2012).  

 

One of the fundamental ideas in this new science as Batty said is “that locations are really 

the nodes that define the point where processes of interaction being and end”. Therefore, 

analysing cities requires us to think of them as sets of actions, transactions and interactions 

rather than as sets of spaces, places and locations, and we also start to consider cities as 

patterns of flows and networks (Batty, 2013:09). In this context, I have represented and 

proposed in (figure 5.11) the main nodes, networks, flows and interactions in Baghdad in 

terms of what kind of networks we will have depending on function and location. This 

might explain the potential networks Baghdad might have in the future and gaining a better 

understand of what the city of Baghdad might become in terms of the new visions and how 

that will effect on the historic part. We will go for further explanations in this thesis in 

Chapter Five and we will also provide our smart sustainable urban design framework plan 

in chapter ten as a step toward improving the situation in the historic area of Baghdad.  
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Figure 5.11:  Networks and Interactions in Baghdad 

Source: Author 2016 

 

Jara et al., (2015) debate that several interacting aspects in cities that behave according to 

specific rules mean complex networks, and create a globally logical attitude. They add that 

“These networks are physical, social, biological, cultural and human networks that govern 

how the different parts of the world operate and how they affect our lives” (Jara et al., 

2015). Lombardi et al., (2012) say that cities nowadays are a complex system due to the 

citizens’ unpredictable attitudes. They consider the city as an area where various associated 

ecosystems live and communicate. Furthermore, they state that the city is an overlap-

complicated system (Lombardi et al., 2012). 

 

5.7.2 The Smart Complex City  

 

Nowadays, governments and companies are seeking to embrace the notion of smart cities 

to be able to remain competitive, and that will require mobilising ICT to become ever 

smarter. ICT as a programme will be the essential element to better cities and as an 

important element of complexity theory. “Cities, which adopt ICT in diverse forms, change 

the very nature of the adoption process by using that same ICT. The nexus is complex, and 
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we ignore this interwoven complexity at our peril” (Batty et al., 2012). Developing a 

database that is using new types of media for collecting information through sensing and 

the automated recording of behaviour in the environment and communication will be part 

of new governance structures for smart complex cities. This development will create new 

complex and intelligence functions that use a massive amount of participation through ICT 

in making decisions in real time. As a result, we will need to produce new models and 

modern urban forms that can deal with these changes and adopt various notions of how 

cities might function. These new models also will provide new principles to resolve the 

conflict between modern and traditional perspectives and let us be more aware of the 

complicated situation in historic areas such Baghdad city centre and what is the best 

process to understand, generate and design that we need for the best urban future. 

 

The future of ICT will represent the complexity sciences that are joined to various 

disciplines and professional fields. He defined a smart city as a complex of hard 

infrastructure with the availability and quality of knowledge communication and social 

infrastructure, and it is a tool for developing competitiveness in order to promote 

community and quality of life (Batty et al., 2012). Therefore, the smart complex city 

creates efficient urban systems and active urban life that can deal with contemporary 

challenges and complex urban problems in real time. Barcelona is an excellent example of 

smart complex systems, which show us the relationships and interactions between different 

systems in the city (figure 5.12).  
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Figure 5.12: The Smart Complex City “City is System of Systems”. 

Source: Barcelona City Council. 

 
This new approach of smart complex systems will bring the heritage conservation of 

historic areas such as Baghdad to a new vision that connects tradition and modernisation 

and will be the base for managing the new change in a dynamic perspective, to preserve 

cultural identity and the sense of place. However, the transition toward the smart city and 

complex systems require also adding identity, culture and tradition as significant 

subsystems and not depending only on technological innovations. 

 

5.8 Smart City Challenges 

 

The implementation of the smart city concept faces a big challenge on how to integrate 

different advanced technologies and various infrastructures to minimise the environmental 

impacts. This challenge will require the participation of diverse disciplines using ICTs, 

smart sensors, cameras, advanced devices, to achieve sustainable city environment and to 

provide our communities with a better quality of life in their cities (figure 5.13).  
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Figure 5.13: Smart Cities. 

Source: https://technologyevaneglist.wordpress.com/2014/12/10/smart-cities-in-india/ 

 

There are various initiatives from governments, experts, and companies to address critical 

challenges facing cities around the world. According to the IBM executive report in 2009, 

the company has found through their expertise that cities are most often struggling to do 

more with less, bridge silos in information and operations, use civic engagement to drive 

better results and invest in infrastructure for better management. Tight budgets, scarce 

resources and legacy systems are a big challenge for implementing smart city goals, but 

using new and innovative technologies can help turn challenges into opportunities. Cities 

are based on a number of core systems such as infrastructures, networks and environments, 

transportation, communication, water and energy. The capability of these systems will 

determine how a city works and the ability to deliver its goals. If we go back to the plan of 

the Round City (762-766 AD) and compare it with IBM’s diagram of analysing the future 

of city systems, we will observe that both have the same approach to thinking regarding the 

system hierarchy, multi-layered and each having two central fundamental things. Palace 

and mosque represent the central power and the place of making decisions of the Abbasid 

Empire, whereas in IBM represented by the man and the woman that are the basis of 

https://technologyevaneglist.wordpress.com/2014/12/10/smart-cities-in-india/
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communities. Nevertheless, IBM tries to be more democratic in the way of sharing data 

with a bottom-up vision to find the best solutions for improving city systems, while top-

down was the main way to plan and construct the Round City (figure 5.14).  

 

 

Figure 5.14: Comparative Analysis between the Round City and the Future of City 

Systems. 

Source: Author based on  (Sousa, 1952) and IBM 

 

This shows that there is another challenge facing the city system to be smarter (especially 

for Baghdad) regarding what kind of system will be the best, top-down, bottom-up or 

something more complex and different that can shape the technology we employ in future 

cities. 

 

Albino et al., (2015) argue that the future of the smart city will require urban sustainability 

schemes where all citizens in the city can live in prosperity. (Albino et al., 2015). The main 

challenges indicated by the United Nations, (2016) that face the concept of smart cities are 

to make sure of the participation of various sets of people, and how its applications are 

inclusive in terms of producing chances for all participants for instance women, the elderly 

and people with disabilities (United Nations, 2016). Due to the increase in the urban 

population nowadays as Nam and Pardo, (2011) assert the city is facing different problems 

such as pollution, traffic congestion, socio-economic and environmental risks. Therefore, 

cities will require producing smart methods to control these challenges. They indicate that 

the recent plans to create a good city that provides well-being for its citizens have become 
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an effective example for modern city development schemes. They emphasise that we must 

learn from new development plans prepared for different cities (Nam and Pardo, 2011). 

Khatoun and Zeadally, (2016) address key challenges that face the implementation of the 

smart city concept such as lack of investment, cost, high-energy consumption, smart 

citizens, privacy and cyberattacks. The following criteria represent the main challenges of 

implementing the concept of smart cities: 

- In terms of lack of investment, the successful concept of smart cities requires 

investment in different sectors and creates job opportunities. Khatoun and Zeadally, 

(2016) point out that about $13 billion will be funded the establishment of the 

concept of smart cities in different cities around the world by 2020 (Figure 5.15). 

They argue that cities require a huge amount of money to achieve smart cities 

goals, the King Abdullah Economic City in Saudi Arabia, for example, has invested 

U.S. $70 billion in cooperation with a different organisation like Ericsson, Siemens, 

Cisco, Orange Business Services and other firms to get smarter (Khatoun and 

Zeadally, 2016).  

- Another main challenge as Khatoun and Zeadally, (2016) assert is high-energy 

consumption. They mention that in 2011 about 21% of the world’s electricity 

generation estimated by the U.S. Energy Information Administration was from 

renewable energy, with a vision growth to 25% by 2040. They show that the main 

reason for reducing the amount of the smart city investment is the lack of natural 

resources in the prediction of energy utilisation for the rest of the 21st century 

(figure 5.16) (Khatoun and Zeadally, 2016). 

- The Smart people dimension is also one of the main challenges that the smart city 

concept seeks to achieve by allowing people to engage intensively in making 

decisions through different applications and systems like smartphones and social 

networks. Citizens are the main source of data that allow governments to estimate 

the consumption of water, gas and electricity (Khatoun and Zeadally, 2016). 

- Privacy of citizens’ information plays a significant part in achieving the concept of 

smart cities. The interaction of people with their smart devices in the complex 

network system in recent years brought into the focus which system or methods can 

provide privacy for citizens’ private information (Khatoun and Zeadally, 2016).  
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- The huge amount of collecting and storing data in the cloud, and cyber-attacks have 

been one of the main challenges that threaten the implementation of the concept of 

smart cities. Many reasons of cyberattack displayed by Khatoun and Zeadally, 

(2016) according to IOActive Labs, is the absence of cyber security examining, 

lack of security characteristics in associated smart systems and absence of smart 

devices emergency response groups for example (Khatoun and Zeadally, 2016). 
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Figure 5.15: Smart City Infrastructure Investments by Industry, 2014–2023. 

Source: (Khatoun and Zeadally, 2016) according to Navigant Research 

 

 

Figure 5.16: Estimating Future Energy Consumption. 

Source: (Khatoun and Zeadally, 2016) according to International Energy Outlook 2013 
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5.9 Designing Smart Cities 

 

Khatoun and Zeadally, (2016) point out that the implementation of the smart city concept 

requires different specialists from various aspects such as policy makers, engineers, 

sociologists, economists and experts in the field of ICTs. They indicate that private and 

public sectors have advanced several models for the concept of smart cities. They mention 

that the significant model is the one proposed by U.S. National Institute of Standards and 

Technology, which consider the smart city as a complex system of systems containing the 

six elements mobility, citizens, environment, economy, governments and the way we live 

in cities (figure 5.17). They confirm according to the European Parliament Policy 

Department that 34% of the smart city concepts in Europe have only one such element 

(Khatoun and Zeadally, 2016). 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 5.17: A Smart City Model. 

Source: (Khatoun and Zeadally, 2016) 
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Angelidou, (2015) displays various examples of smart cities initiatives; Barcelona, Spain is 

one of these initiatives that seek to advance the use of technology in its physical urban 

arrangement by implementing efficient and sustainable urban mobility, creating a 

sustainable environment, is business-friendly and attracts capital, encourage people 

participation, gaining in transparency and democratic culture and improving education and 

healthcare.  Barcelona’s vision for becoming ‘smart’ is to implement the concept of “the 

city of the people”. This initiative is not only about creating “futuristic images of a ‘smart’ 

regarding technology and design Barcelona, but it also promotes the area as a place where 

large-scale collaboration and knowledge exchange among the city’s people and businesses 

advance the knowledge and innovation economy” (figure 5.18) (Angelidou, 2015). 

 

 Figure 5.18: Futuristic Image of Barcelona Smart City 

Source: (Angelidou, 2015) 
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Another example mentioned by Angelidou, (2015) is London’s strategy for the smart city 

concept. This initiative is to utilize advanced technology to develop London and improve 

the quality of life by cooperating between citizen and urban innovation and including the 

realization of urban futures in a climate of knowledge dissemination (figure 5.19). He 

indicates that London’s strategy for the smart city contains less physical advancements 

compared to Barcelona’s plan. He illustrates that “the ‘Here East’ project (figure 5.20) is 

one of them that illustrates very vividly the convergence of urban futures and the 

knowledge and innovation economy in a spatial setting. The project regards a digital 

quarter to be developed at Queen Elizabeth Olympic Park, using the buildings of the 

former Press and Broadcast Centres of the 2012 Olympics. It will be a campus 

commissioned to support the growth of London’s technology sector by combining 

business, technology, media, education and data to create a local system of innovation. As 

such, it will provide space for start-ups, education and postgraduate research” (Angelidou, 

2015). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.19: The Strategic Approach of the Smart London Plan of 2013 

Source: (Angelidou, 2015) 
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Figure 5.20: Futuristic Image of the ‘Here East’ Digital Hub, Part of London’s Smart City 

Strategy 

Source: (Angelidou, 2015) 

 

5.9.1 New methods for design and planning 

 

Batty in his article ‘Smart Cities of the Future’ displayed important principles and elements 

to plan smart cities. Divers simulation models operating have been evolved during the last 

50 years at various spatial scales and through different temporal intervals to understand 

how cities function. The emergence of the smart city displays new challenges for these 

styles of modelling for many reasons. Firstly, cities nowadays have been converted from 

areas controlled by physical activities to places dominated by extensive utilisation of ICT. 

Secondly, advanced technologies and automation models have replaced several human 

activities (Batty et al., 2012). 

 

As a result, smart cities will evolve new models in different sectors, a new type of 

information and activity will be managed over digital networks. The challenge is how these 

models might be utilized to inform planning at various scales and different times (Batty et 

al., 2012). We need to produce new effective systems that can share knowledge and 

experiences in the diverse process to produce systematic support for gathering data and 
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identifying priorities in the planning process (see: http://collaborative-

intelligence.org/pt.html) (figure 5.21). These new models or systems also must have the 

capability to implement the balance between physical actions and the extensive use of 

information technologies in historic cities such as Baghdad. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.21: Smart Infrastructure. 

Source: http://collaborative-intelligence.org/pt.html 

 

5.9.2 New Data Systems and Integration 

 

In order to perfect the complexity of the process for the smart city, we will require a new 

holistic system for joined information acquisition. This process will be able to produce the 

knowledge services that are able within systems to promote the following (Batty et al., 

2012):  
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•The acquisition of data from multiple distributed sources, including services for 

participatory sensing and online communities 

• The management of data streams 

• The integration of heterogeneous data into a coherent database 

• Data transformations and preparations 

• Definition of new observables to extract relevant information 

• Methods for distributed data mining and network analytics 

• The management of extracted models and patterns and the seamless composition of 

patterns, models and data with further analyses and mining 

• Tools for evaluating the quality of the extracted models and patterns 

• Visual analytics for the exploration of behavioural patterns and models 

• Simulation and prediction methods built on top of the mined patterns and models 

• Incremental and distributed mining strategies needed to overcome the scalability issues 

that emerge when dealing with big data. 

We will examine some of these points in detail and we will try in this thesis to illustrate the 

possibility to implement some of these as fundamental elements to promote the city system 

of Baghdad.   

 

5.9.3 Coordination and Coupling 

 

The combination, organisation and integration at various levels such as infrastructures and 

different services will allow the city function to be more active. This will demand a 

contemporary form of the database, modern methods of type analysis, new software for 

combining different elements in urban sectors, and new ways of coordination, which will 

allow such connectivity to become efficient. Smart cities should balance between 

efficiency and equity with a concentration on promoting the capability of its people to 

innovate over a balance of cooperation with competition. Therefore, if we want to 

reconstruct the historic part of Baghdad, we should create a new platform for integrating 

organisations to promote the city system and become more active and efficient in the way 

of dealing with various problems, sharing data and controlling services (Batty et al., 2012). 
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5.9.4 Governance and Smart Cities 

 

The notion of governance that allows users of services to participate in improving city 

systems is a relatively new vision and is part of the wider debate about decentralisation of 

governance in the information age. The success of this idea will depend on privacy, safety 

as well as economic behaviours, social inclusivity and a host of cases that are being 

modified by new ICT (Batty et al., 2012). Open government generated by Web 2.0 

applications and Social Media platforms have brought new organisational forms, through 

the ability of the internet and its users  (Ferro et al., 2013). According to IBM through their 

smart cloud social collaboration for the government, agencies will leverage cloud 

infrastructure standards, virtual resources, and automated processes in a secure 

environment. According to IBM, U.S. agencies can:  

• Connect people: Streamline communication and information sharing with access through 

mobile platforms and desktop clients; connect people regardless of role, affiliation, or 

location with Web 2.0 capabilities. 

 • Reduce costs: Share infrastructure with other agencies in the IBM Federal Community 

Cloud; access email and collaboration services without extensive, upfront investments in 

hardware, software, and IT skills. 

 • Provide flexibility: Pay for services based on usage on demand to reduce need for 

capacity based on usage projections; change the size of a project without adding or 

subtracting from computing infrastructure. 

 • Offer government-grade security: Meet privacy, security, and transparency standards 

specified by Federal Information Security Management Act (FISMA) moderate; improve 

application and data centre security controls for successful FISMA C&A compliance audit.  

 

5.9.5 Participation and online communications 

 

The new type of collaboration in evolving smart cities requires being managed from new 

forms of ICT. These new forms of online communication regarding mobilizing the wider 

citizenry will create at least four major modes of interactivity. (Batty et al., 2012).  

Participation in online communications will enable citizens to engage in actual design and 

planning and will be the main element to analyse the process of developing and designing 

smart sustainable urbanism master plan for Baghdad.  
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5.10 Comparative Analysis of A number of Smart Cities in EU using the six Smart 

City characteristics 

 

The concept or initiative of the smart city is still in the earliest stage of advancement. 

However, many big cities in EU have at least one implemented initiative. Manville et al., 

(2014) shows the place of the city with inhabitants of more than hundred thousand that are 

applying the concept of smart cities in Europe (figure 5.22). They also illustrate the 

number of smart cities in each country in the 28 European countries, and the result shows 

that UK, Spain and Italy have the most considerable number of the implementation of the 

smart city concept (figure 5.23).  In Figure 5.24, they confirm that the smart city norm is 

met by each country, with its city population of over 100,000. The large percentages are 

founded in Italy, Austria, the Nordic Member States, Estonia and Slovenia, and they are 

followed by the UK, Spain, Portugal, the Netherlands and Belgium. The lower proportions 

of the concept of smart cities to the total number of cities are seen in Ireland, France and 

Germany, most Eastern European countries and Greece. Moreover, they clarify the 

allocation of smart cities in Europe by smart cities characteristics (figure 5.25). They 

address two significant points to assess the success of smart city initiatives. Firstly, the 

successful smart cities should seek to implement various initiatives that cover all of the 

smart cities characteristics. Secondly, the successful smart cities initiative should seek to 

cover all of the features (Manville et al., 2014). 
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Figure 5.22: The Location of Cities with a Population of More than 100,000 that are not 

Smart Cities and Smart Cities in Europe. 

Source: (Manville et al., 2014) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.23: The Number of Smart Cities Per Country in Europe 

Source: (Manville et al., 2014) 
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Figure 5.24: The Percentage of Smart Cities to Cities by Country in Europe. 

Source: (Manville et al., 2014) 
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Figure 5.25: The Location of Smart Cities in Europe by the Smart City Characteristics. 

Source: (Manville et al., 2014) 
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Manville et al., (2014) point out that the majority of the initiative of smart cities are 

founded in the UK, Spain and Italy, furthermore, the highest proportion of the smart city 

concept is founded in Italy, Austria, Denmark, Norway, Sweden, Estonia and Slovenia. 

They say that the six features of the smart city concept are connected with pan-European 

public goods issues; smart mobility and smart environment, for example, are presented in 

21% and 33% of initiatives respectively, while each of the other four features such as smart 

people, smart governance, smart living and the smart economy is presented in 10% of the 

smart cities initiative, considering particular local strengths or weaknesses. They compare 

the initiative of smart cities in EU according to a database of 468 cities with inhabitants of 

100,000 within the 28 countries in EU. A number of smart city initiative displayed by 

Manville et al., (2014) in (figure 5.26) indicate that the smart environmental dimension has 

a higher rate than the other features, followed by smart mobility, and this shows that the 

majority of these initiatives are seeking to solve environmental issues in their cities. They 

also compare in (figure 5.27) the size of the smart city with its six characteristics (Manville 

et al., 2014). 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.26: The Number of Smart Cities in the EU Presenting the Six Smart City 

Characteristics. 

Source: (Manville et al., 2014) 
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Figure 5.27: The Relationship between Smart City Characteristics and Population. 

Source: (Manville et al., 2014) 

 

Manville et al., (2014) assert that we should create different measurement methods to 

assess the success of the smart city concept. These approaches should be associated with 

the portfolio of the smart city initiatives and supported by their characteristics. They 

illustrate that the top-ranked smart cities by characteristics and performance-weighted 

scores (figure 5.28). They clarify that the outcome of their comparison is that Hamburg in 

Germany has concentrated on governance and people characteristics, whereas Copenhagen 

in Denmark has focused on its initiative on the economic aspect. (Manville et al., 2014). 
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Figure 5.28: The Differential Emphasis on Smart City Characteristics Among the Top Five 

Ranking Cities. 

Source: (Manville et al., 2014) 
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Comparative analysis of six smart cities in EU in terms of their assessment, economics and 

solutions deployed is made to understand differences in the implementation of the smart 

city concept (table 5.12). Each of these cities has different methods, trends, population and 

initiatives. The Amsterdam Smart City, for example, has five initiatives, climate, street, 

ship-to-grid (green energy), smart building management systems (ITO Tower Project), 

health Lab. Amsterdam Smart City projects have dealt with diverse subjects and employ all 

smart cities features like smart transportation and the management and transmission of 

power (Manville et al., 2014). 

 

Comparative analysis of six 

smart cities in EU 

Solutions deployed 

SMART CITY AMSTERDAM - Climate street 

- Ship-to-grid (green energy) 

- Smart building management systems (ITO Tower Project).  

- Health Lab 

SMART CITY HELSINKI - Open data platform (Helsinki Region Infoshare) 

SMART CITY BARCELONA -Control of lighting zones 

- Smart parking 

- Smart and sustainable architecture Media-tic Building 

- E-Governance 

SMART CITY COPENHAGEN - Cycling 

- Integrated public transportation 

SMART CITY MANCHESTER - Digital inclusion – EastServe 

- The Digital Home Environment Energy Management System 

SMART CITY VIENNA - Mobility solution ‘eMorail’ 

- Integrated mobility concept ‘SMILE’ 

Description 

SMART CITY AMSTERDAM - Amsterdam is the capital city of the Netherlands and has a population 

of around 800,000 inhabitants. 

- Amsterdam set out its sustainability targets in the Structural Vision 

2040 and the Energy Strategy 2040. In these documents they stated the 

ambitions of: 

- climate-neutral municipal organisation in 2015 

- 40% reduction in CO2 emissions in 2025, compared with 1990 levels 

- 75% reduction in CO2 emissions by 2040. 

- The Amsterdam Smart City (ASC) platform is a partnership between 

businesses, authorities, research institutions and the people of 

Amsterdam that initiates, stimulates and advances Smart City projects in 

Amsterdam. 

SMART CITY HELSINKI - The network of Smart City initiatives and projects in Helsinki is 

coordinated by Forum Virium, a private non-profit organisation owned 

by the city of Helsinki. 

- Helsinki’s Smart City developments focus primarily on the 

development of digital services, mobile applications and open data 

services. 

- Opening up public data plays an important role in Helsinki’s Smart City 

developments. 

- In July 2013, over 1,030 databases were available at the website, 

covering a wide range of urban phenomena, such as living conditions, 

employment, transport, economics and well-being. Geo-referenced, 

geographic information system data are well represented in this dataset. 

SMART CITY BARCELONA - The city of Barcelona wants to become the first self-sustaining city in 
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the world. 

- ICT is a core element in the city’s approach to becoming a Smart City. 

- The city of Barcelona has got the ambition to become a model Smart 

City for the whole world. Its vision is to: 

- integrate the information technologies in the city 

- relate the different areas and sectors 

- find synergies and added value 

- generate transversality and cooperative knowledge. 

The overall aims are: 

- to be efficient in city management and existent public services 

- to be environmentally sustainable 

- to create new opportunities for people and companies 

SMART CITY COPENHAGEN - Copenhagen has a vision to become the world’s first carbon-neutral 

capital by 2025. 

- Copenhagen has an extensive network of cycle lanes, which is still 

being expanded. 

- The city of Copenhagen has built up a public transport system that tries 

to minimise travel times by connecting different transport modes in an 

optimal way. 

- The city wants to increase activities on the improvement of traffic flow 

through smart traffic management by the use of new technologies, 

thereby cutting CO2 emissions. 

SMART CITY MANCHESTER These ambitions have been established in Manchester’s Digital Strategy 

in 

2008, setting a local digital agenda for Manchester as a Smart City with 

three main priorities: 

- To activate citizens across society and reengage people in civic 

participation through digital inclusion 

- To generate employment opportunities by skill development and 

education of local people through digital industries 

- To generate creative and innovative digital services by investing in 

next-generation digital infrastructures through digital innovation. 

SMART CITY VIENNA - Vienna was listed as the world’s number one Smart City in 2011336 

and ranked fourth in the European list of Smart Cities of 2012. 

The main objectives concerning Europe 2020 targets are: 

- to reduce emissions significantly and in the long term create a zero 

emission city with zero emission buildings as standard 

- to reduce energy consumption significantly so in the long term there 

will be nearly zero energy standards in new and existing buildings by 

2020 

- to increase use of energy from renewable sources significantly 

- to raise awareness in the wider public about responsible use of 

resources 

- to give citizens an active role 

- to promote multi-modal transport systems by improving the public 

transport network, enhancing networking between individual transport 

carriers, and significantly reduce individual motorised transport 

- to position Vienna as a model European environmental city and leading 

European centre for research and technological development at an 

international level. 

Assessment 

SMART CITY AMSTERDAM - The main objective of the ASC platform is to help to achieve the targets 

set out in the Energy Strategy 2040 and to reduce carbon emissions in 

Amsterdam. 

- the ASC projects generated projected savings of 12.7 kiloton CO2 per 

year, which account for a reduction of 0.5% of overall CO2 emissions of 

Amsterdam per year. 

- Most Smart City projects developed in the ASC dealt with energy 

management systems for businesses. These projects tended to create 
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most impact, primarily because businesses are more sensitive to energy 

costs than consumers. 

- The ASC is not the (technical) solutions but the collaboration, co-

creation and partnering of stakeholders within the city of Amsterdam; 

stakeholder management and assessment were essential to the 

deployment and implementation of the ASC platform. 

 

SMART CITY HELSINKI - The Helsinki Region Infoshare Project is one of the pioneering open, 

urban data platforms. 

- The platform has recently been rewarded with the European Prize for 

Innovation in Public Administration in the category of empowering 

citizens. 

- The opening up of decision-making information via an electronic case 

management system gives citizens a great opportunity to be more 

involved in public decision-making. This is considered one of the major 

success factors of the Helsinki Region Infoshare Project. 

- The new services contribute to decreasing traffic congestion and 

mitigating negative environmental impacts of the Helsinki traffic system. 

SMART CITY BARCELONA - Control of lighting zones contributes to energy savings of 40–60% and 

thus helps in reducing CO2 emissions. It is also an investment in R&D 

and innovation. 

- Smart parking is still in the testing phase but is communicated as one of 

the cities’ ten key projects, thereby benefiting from support at the highest 

levels. 

- Smart and sustainable architecture Media-tic Building was the basis for 

the construction of the building is that ‘the cleanest energy is non-

consuming energy’, and using this measure the Media-tic Building is one 

of the most energy-efficient buildings in Barcelona. It demonstrates that 

buildings can contribute to the reduction of global warming. 

- E-Governance is the main goal[s] of the Open Data BCN Project to 

increase the transparency of the City Council by putting public data 

within reach of all the players in society. These players include citizens, 

businesses and institutions. 

SMART CITY COPENHAGEN - The cycling solution in Copenhagen is based on clear sub-targets. By 

2025, the city wants to reduce travel time for cyclists by 15% and reduce 

accidents by 70% compared with 2005 levels. 

- The recent evaluation, conducted in 2012, showed that since 2008 

cyclists’ sense of security had increased by 25% to 76%. 

Major goals for 2025 are: 

- 75% of all trips in Copenhagen to be on foot, or by bike or public 

transport 

- 50% of trips to work or school in Copenhagen to be by bike 

- 20% more passengers to use public transport 

- public transport to be carbon neutral 

- 20–30% of all light vehicles to run on new fuels such as electricity, 

hydrogen, biogas or bioethanol. 

- 30–40% of all heavy vehicles to run on new fuels. 

SMART CITY MANCHESTER the Smart City strategy of Manchester are: 

- City leadership: get support from the highest level 

- Investments: in new digital infrastructures and services (even in 

economic crisis) 

- Exemplar projects: create awareness and inspiration among local 

stakeholders. 

- The Eastserve Living Lab made a contribution to increased digital 

inclusion in East Manchester. Residential broadband internet penetration 

increased from 2% of households in 2001 to 75% of residents in 2006. 

SMART CITY VIENNA - The aim of this solution is ‘to promote electric vehicles as a 

supplementary form of mobility that can be combined with public 

transport’. Commuters may no longer need to own a car. 
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- Coordination between technological factors such as infotainment, data 

recording, invoicing and the supply of electric power as well as the 

maintenance of a vehicle fleet requires streamlined processes and well-

defined interfaces. The system will be updated continuously. 

- Customers choose a suitable connection from A to B, book a ticket 

electronically for all the necessary means of transport and make the 

payment electronically. This concept of ‘one stop shopping’ provides a 

high degree of user-friendliness. 

Economics 

SMART CITY AMSTERDAM - The main objective of the ASC platform is to help to achieve the targets 

set out in the Energy Strategy 2040 and to reduce carbon emissions in 

Amsterdam. 

- the ASC projects generated projected savings of 12.7 kiloton CO2 per 

year, which account for a reduction of 0.5% of overall CO2 emissions of 

Amsterdam per year. 

- The initial ASC project that ran from 2009 to 2011 had a EUR 3.4 

million budget and was supported by the European Fund for Regional 

Development (40%), private funding (40%) and government funding 

(20%). 

SMART CITY HELSINKI - The project is funded by the city of Helsinki and a couple of 

surrounding cities in the Greater Helsinki region. The Finnish Innovation 

Fund Sitra and the Finnish Ministry of Finance have also contributed 

financial support to the project by means of grants. It is expected that in 

2013 the open data platform will become part of the municipality and its 

operations. 

- Measuring European Public Sector Information Resources suggests that 

the public sector information market has a huge potential, estimated for 

EU and Norway to be between EUR 10.3 billion and EUR 44.9 billion. 

SMART CITY BARCELONA - E-government: Open Data BCN makes public data in the hands of the 

city council available for everyone. This data access may serve as a basis 

for further business models and innovative solutions. 

- The Media-tic Building was designed to save energy, and an energy 

study concluded that the energy savings correspond to 114 tons of 

greenhouse gas emission per year or, assuming that all energy comes 

from solar power plants, 700 photovoltaic captors would be necessary to 

produce such a quantity of energy. 

- Control of lighting zones in the long run it seems cheaper to invest in 

intelligent lighting technology than in ‘dumb’ lighting. 

SMART CITY COPENHAGEN - creation of jobs 

-  improved city life 

-  low-cost form of transport 

- reduced journey times and traffic congestion, leading to increased 

economic productivity (88% of cyclists use this mode of transport 

because it is the fastest or most convenient way of getting to work). 

- Running the bus system in Copenhagen costs DKK 930 million [EUR 

125 million] annually, of which the city itself pays DKK 400 million 

[EUR 54 million]. The city requires a budget of about DKK 290 million 

[EUR 39 million] to achieve carbon neutrality in public transport until 

2025. For the period 2013–2015, it is expected that DKK 300 million 

[EUR 40 million] will be invested in Smart traffic, excluding the costs 

for a traffic management system. 

SMART CITY MANCHESTER - In 2012 the Digital Strategy was updated with the objective of making 

Manchester one of the leading digital cities in 2020: ‘The Vision for 

Manchester is to create a dynamic digital economy and a digitally 

inclusive city region which supports an enhanced quality of life for 

everyone who lives, works and studies here.’ Investments in the digital 

infrastructure, implementation of broadband for all inhabitants, and ICT 

education play an important role within this strategy. 

- The IT cluster in the city of Manchester and the region boasts over 
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8,000 companies employing 50,000 people.323 The growth of the IT 

sector increased by 50% over the past ten years, which is more than five 

times the national average, according to IBM. 

SMART CITY VIENNA - The project is still running and detailed financial information and 

market analysis will be available by October 2013. One of the first areas 

of feedback was that the price of the eMorail mobility package and 

included services is very important for commuters, and would influence 

the relative costs and benefits of a wider roll-out. 

- The multi-modal mobility platform itself is not able to contribute to the 

Europe 2020 targets but it has an impact and can assist in achieving a 

switch from individual mobility using personal private vehicles to trips 

using combined modes of transport. An integrated mobility concept aims 

to achieve time savings and energy savings, and to have a positive impact 

on greenhouse gas emissions by reducing traffic volume. 

Table 5.12: Comparative Analysis of Six Smart Cities in EU in Terms of Assessment, 

Economics and Solutions Deployed. 

Source: Author according to (Manville et al., 2014). 

 

As previously discussed Barcelona is another significant and dynamic city that has 

implemented many smart initiatives such as control of lighting zones, smart parking, smart 

and sustainable architecture media-tic building and e-governance. According to Manville 

et al., (2014) it was listed 10 of the world’s smart cities and 8 of EU smart cities. The city’s 

aim to become the first self-sustaining city in the world by employing ICTs as an essential 

aspect to become active, achieve a sustainable environment, create new job opportunities, 

and be effective in city resource management. Citizens’ participation plays an important 

role in the success of these initiatives (Manville et al., 2014). 

 

In the last 25 years, Manchester has been advanced substantially through big investments 

in knowledge, inventions and innovative economy. The smart city concept of Manchester 

might be announcing itself as the main city for digital advancements in the next years. The 

key element of this initiative is to produce an active digital economy, develop the quality 

of life, create new jobs opportunities, and invest in advanced technologies infrastructure 

and employing ICTs as a significant element to promote urban quality (Manville et al., 

2014).  

 

These smart city initiatives in Table 18 show the variety in dealing with smart city 

characteristics that some of these concepts like Barcelona give priority to smart people 

dimension and e-government to improve public services and promote the relationship 

between the city council and its citizens through using open data platform. Whereas other 

initiatives like Copenhagen consider the implementation of smart mobility as the main 
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aspect to reduce CO2 emissions, air pollution, noise, improved city life and achieved a 

low-cost form of transport. Helsinki also has used urban data platforms as a substantial 

feature to achieve the aim of the smart city concept. Smart City Vienna has dealt deeply 

with environmental aspects, smart mobility, urban life and growth, utility infrastructure 

and people participation. The comparative analysis of six smart cities also includes the 

implementation of ICT resources in places and their ability to achieve smart cities goals 

(Figure 5.29). Manville et al., (2014) show that the comparative analysis of ICTs 

advancement in each of the six cities is clarified by five national indicators utilising 2008 

and 2012 EU Digital Agenda Scoreboard information (Manville et al., 2014): 

 

-  ICT schools – number of computers for educational purposes per 100 Grade 4 students. 

- Internet access – percentage of households living in urban areas with access to the 

Internet at home. 

- Broadband – percentage of households having a broadband connection. 

- E-commerce – percentage of internet users ordering goods and services online. 

- E-government – percentage of individuals interacting online with public authorities. 

 

The charts illustrate the advanced rates of ICT baseline in the six smart cities between the 

years 2008 and 2012 at four years intervals. There has been a good increase in ICTs 

employment rates from 2008 to 2012. In 2008, 45 percent represented the Barcelona ICT 

broadband, and this increased by 70 percent in 2012. It can also be seen that the number of 

ICT School grew from 10 percent in 2008 to 30 percent in 2012, and the internet access 

rises from 58 percent to 63 percent in the same period. Similarly, Copenhagen had the 

most significant percentage of ICT School advancement from 25% to 85 between 2008 and 

2012. However, while there was no employment of ICT School in the smart city concept of 

Manchester, Helsinki, and Amsterdam. 

 

A closer look at the information reveals that Copenhagen showed a slight fall off the ICT 

baseline figures in the e-government indicator from 50% in 2008 to 40% in 2012. 

Amsterdam also had displayed a decrease from 90% to 85% in the internet access 

indicator. Overall, we can see that all six smart initiatives seek to advance the use of ICT in 

the five national indicators ICT schools, Broadband, Internet access, E-commerce and E-

government. 
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Figure 5.29: Comparative Analysis of Six Smart Cities in Terms of ICT Baseline. 

Source: Author (2016) according to (Manville et al., 2014). 
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5.11 Discussion and Conclusion     

 

The initiative of smart cities tries to measure what is happening at the current time in a city 

regarding urban information technology, quality of life and sustainability. Even though, 

controlling the quality of life and sustainability depend on static historical statistics, it can 

be advanced with the use of real-time data, allowing better and more accurate design of 

social policies. Marsal-Llacuna et al., (2015) clarify that the basic concept of the smart 

cities initiative can seek to evolve urban performance by using information, provide 

adequate services to people by Information and Communication Technologies (ICT). 

Furthermore, by using data the smart cities initiative will attempt to control and operate 

existing infrastructure and to raise cooperation between various economic aspects and to 

encourage innovative business models in both the private and public sectors. Marsal-

Llacuna et al., (2015) believe that the amount of real-time information required to produce 

smart indicators to advance intelligent indices further will continue growing and that these 

are the first two necessary steps towards guaranteeing the success of the smart cities 

initiative (Marsal-Llacuna et al., 2015). 

 

“The concept of a smart city is highly context specific”. United Nations, (2016) mention 

that there are many design methods will require being pursued in designing the smart city 

and its infrastructures such as interoperability, flexibility sustainability, resilience, safety, 

and risk reduction. The United Nations, (2016)  key findings and suggestions are as 

follows (United Nations, 2016): 

 

- Promoting open data and open science models to trigger local innovation, and 

drafting appropriate data management policies and regulations to respond to 

privacy concerns. 

- Ensuring that the design and development of smart cities and infrastructure 

integrates principles such as resilience, sustainability, interoperability, flexibility, 

risk mitigation and safety. 

- Smart infrastructure has the potential to promote inclusive development (including 

gender inclusiveness) in cities by helping to generate data on informal settlements 

and informal sectors and other marginalized groups in society (including women, 
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the elderly and persons with disabilities). Such data can then be used to design 

infrastructure that specifically addresses the needs of such groups. 

- Incorporating insights obtained from data generated from smart cities and 

infrastructure into governance processes by making data available in a timely 

fashion and effectively using it in policy formulation and decision-making. 

- Collaborating with international standardization bodies, and promoting the 

development of interoperability standards and other standardization measures 

required to enable technologies related to smart cities. 

- Conducting skills gap analyses in workforces, including in public sector entities, 

with regard to the skills required for the design, development and management of 

smart cities and infrastructure, and promoting multidisciplinary learning and 

suitable curriculum reforms at the primary and secondary school levels and in 

universities and technical and vocational education and training, in order to meet 

skills requirements. 

 

Jara et al., (2015) conclude, “The recent changes in the world such as the lower cost for 

sensors, more capacity or data analysis, all the devices, machines, and appliances, 

communicating seamlessly with each other and with us, are allowing to build a world 

where information itself becomes intelligent, and comes to us automatically, when we need 

it, without having to look for it” (Jara et al., 2015). The concept of the smart city has 

become a combined method of linking through the whole society producing diverse 

services to determine cities aims. Nam & Pardo, (2011) indicate that the concept of the 

smart city is an organic correlation among people, technological, and governmental 

departments. (Nam and Pardo, 2011). Marsal-Llacuna et al., (2015) state “The basic 

concept of the Smart Cities initiative can be expressed as follows: the Smart Cities 

initiative seeks to improve urban performance by using data, information and Information 

Technologies (IT) to provide more efficient services to citizens, to monitor and optimize 

existing infrastructure, to increase collaboration between different economic actors and to 

encourage innovative business models in both the private and public sectors” (Marsal-

Llacuna et al., 2015). 
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Angelidou, (2015) asserted that the concept of smart cities should be a significant part “of 

the urban planning and development discipline and they have always been urging it to 

move forward. In this sense, the majority of strategies for becoming ‘smart’ are not 

something that can be achieved here and now, but they imply a strategic approach to 

fulfilling a long-term aspiration. Therefore, the vision of the city of the future is an 

essential driver of the smart city discourse, be it within, or out of immediate grasp” 

(Angelidou, 2015). 

 

5.12 Chapter Summary  

 

This chapter comprises the literature review around the topics of smart cities, smart 

urbanism, internet of things (IoTs) and information, communication technologies (ICTs) 

and smart city challenges. It illustrates each of these subjects, along with various 

definitions that are commonly cited in the literature. It focuses specifically on smart city 

dimensions and examines the six key dimensions that promote the smart city concept 

(smart people, smart living, smart environment, smart economy, smart mobility, and smart 

governance) along with a review of common challenges and barriers. This chapter has 

investigated and analysed smart cities indicators (SCIs) and its assessment methods, it also 

shows an overview of comparative methods to assess the concept of the smart city based 

on diverse perspectives and aspects such as environmental sustainability, productivity, 

quality of life, resource, transportation, economy, education, and energy. The fifth chapter 

has argued that ICT and IoT are significant aspects to advance the concept of the smart city 

and to promote different services, develop cities infrastructures and achieve a better quality 

of life for its people. The argument of this chapter also concentrates on the comparative 

analysis of a number of cities in implementing the smart city concept. This assessment and 

comparison of diverse smart cities initiatives provide an objective base to advance a set of 

measurement methods appropriate to Baghdad city and especially to Old Rusafa. 
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6 Introduction 
 

he International Telecommunication Union (ITU-T) established in February 2013 a 

Study Group 5 (Focus Group on Smart Sustainable Cities) to analyse ICT solutions 

and projects that promote environmental sustainability in cities. The FG-SSC acts like an 

open platform for smart-city stakeholders such as academic, research institutes, non-

governmental organisations, ICT organisations and others to exchange knowledge in the 

interests of identifying the standardised frameworks needed to support the integration of 

ICT services in smart sustainable cities. According to FG-SSC no clear standard or 

definition could describe a “smart sustainable city” while there is enough literature on what 

is making top global cities smarter such as New York, London, Tokyo, Paris, Copenhagen, 

Barcelona and Vienna. IBM defines “a smarter city as one that makes optimal use of all the 

interconnected information available today to better understand and control its operations 

and optimise the use of limited resources” (Kondepudi, 2015). In this context, this chapter 

will try to conceptualize and define the aspects and implementation domains that constitute 

smart sustainable cities. It will endeavour to address the research aim two and question 

two-part A (page 3). 
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6.1 Smart Sustainable City (SSC) 

 

We referred in the previous section that The International Telecommunication Union (ITU) 

is the United Nations specialised agency for ICTs which provides a global platform for all 

stakeholders to work together towards a sustainable interaction of ICTs and the 

environment. At its fifth meeting in June 2014, the FG-SSC agreed on the definition of 

Smart Sustainable City. ICT will play a fundamental role in promoting livability in cities, 

enabling us to live more sustainably and achieving social justice. The new vision “a system 

of systems” of the physical infrastructure elements of a city can enhance the management 

processes within a city. The smart sustainable city will employ ICT infrastructures in an 

adaptable, efficient, reliable, scalable, accessible, flexible, secure, safe and resilient way to 

promote the quality of life of its citizens and fulfil equity (figure 6.1). It will establish a 

sustainable method that meets the requirements of the present without sacrificing the 

ability to meet the requirements of future generations (Kondepudi, 2015).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.1: Smart Sustainable Cities Physical Infrastructure. 

Source: https://itunews.itu.int/En/5215-What-is-a-smart-sustainable-city.note.aspx. 
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In order to achieve smart sustainable cities, urban designers and planners are trying to 

implement an integrated method for administrating cities as an integrated network in order 

to develop the quality of life. They seek to establish that by merging technological and 

social innovation and using ICT to promote the performance of sectors such as transport, 

energy, urban safety, health, education and waste disposal. They identify eight categories 

to be the main elements of smart sustainable city (SSC), these categories are: “(1) quality 

of life and lifestyle, (2) infrastructure and services, (3) ICT, communications, intelligence 

and information, (4) people, citizen and society, (5) environment and sustainability, (6) 

governance, management and administration, (7) economy and Finance and (8) mobility” 

(ITU-T, 2014a).  

 

Bifulco et al., (2016) assert that there are many studies shows the importance of the 

implementation of sustainability within urban areas. They indicate that these research have 

examined the smart city method and its applications in urban context to produce 

sustainable socio-economic and environmental plans. They argue that new advanced tools 

that have implemented by the concept of the smart city can play a significant role to obtain 

sustainable aims. They point out that “there has been increasing interest in sustainability in 

smart cities from a quantitative perspective; namely, attention has focused on the 

development of measures and indicators” (Bifulco et al., 2016). Smart sustainable city 

(SSC) as Höjer and Wangel, (2014) indicate, should be considered as an aggregate 

concept. They assert that the key element to deal with local and global environmental 

issues, improve the quality of life and gain equity is to utilised ICT in the smart sustainable 

city concept (Höjer and Wangel, 2014). Hara et al., (2016) point out that any approach 

seeks to advance urban systems to be smart and sustainable should be able to promote the 

quality of life of the city’s citizens. They assert, “An SSC is designed to solve the issues 

faced by cities, and its ultimate goal is to improve the quality of life of its citizens. The 

definition of quality of life and a methodology for its assessment have been developed in 

many countries, and in most cases, the scope is based on the triple bottom line of 

environment, society, and economy” (Hara et al., 2016). Girard, (2013) suggests that the 

smart sustainable city concept should be connected to technologies to create effective city 

systems. He says that smart sustainable city growth principles are synergies and 

circularization (Girard, 2013). 

 



 CHAPTER 6: SMART AND SUSTAINABLE CITY  

P a g e   252 

 

Ahvenniemi et al., (2017) write that the main role in dealing with climate change is to 

implement advanced technologies as the main aspect of reducing greenhouse gas emissions 

and promoting energy efficiency of the city. They emphasise that these advanced 

technologies should be inelegant, effective, use resources efficiently, create a sustainable 

environment, and enhance the quality of life of cities’ citizens and financial sustainability. 

They indicate the concept of smart cities promotes the method of the sustainable 

environment as its key objective is decreasing greenhouse gas emissions in urban places by 

the deployment of advanced technologies (Ahvenniemi et al., 2017). In table 6.1, we will 

illustrate various definitions for the smart sustainable city (SSC) according to different 

literature that will provide us with a platform for understanding the most common 

elements, improving essential indicators and establishing an ICT infrastructure for smart 

sustainable cities (table 6.1).   

 

Definitions of  Smart Sustainable City Source 

1 The Smart Sustainable City seeks to achieve concern for the 

global environment and lifestyle safety and convenience 

through the coordination of infrastructure. Smart Sustainable 

Cities realized through the coordination of infrastructures 

consist of two infrastructure layers that support consumers’ 

lifestyles together with the urban management infrastructure 

that links these together using information technology. 

Cassandras, (2016) 

according to Yoshikawa 

2016 (Cassandras, 2016) 

2 Smart Sustainable Cities use information and communication 

technologies (ICT) to be more intelligent and efficient in the 

use of resources, resulting in cost and energy savings, 

improved service delivery and quality of life, and reduced 

environmental footprint—all supporting innovation and the 

low-carbon economy. 

Cassandras, (2016) 

according to Giffinger 2007 

(Cassandras, 2016) 

3 A smart sustainable city is an innovative city that uses 

information and communication technologies (ICTs) and other 

means to improve quality of life, efficiency of urban operation 

and services, and competitiveness, while ensuring that it meets 

the needs of present and future generations with respect to 

economic, social and environmental aspects 

(Kondepudi, 2015) FG-SSC 

 

4 A smart sustainable city is a city well performing in six (6) 

characteristics, built on the 'smart' combination of 

endowments and activities of self-decisive, independent and 

aware citizens. 1) Economy, 2) Mobility, 3) Environment, 4) 

People, 5) Living, 6) Governance. 

ITU-T, (2014) according to 

Giffinger 2007 (ITU-T, 

2014a) 
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5 A city striving to make itself "smarter" (more efficient, 

sustainable, equitable, and liveable). 

ITU-T, (2014) according to 

Chourabi et al. (2012c) 

(ITU-T, 2014a) 

6 A "smart sustainable city" is one in which the seams and 

structures of the various urban systems are made clear, simple, 

responsive and even malleable via contemporary technology 

and design. Citizens are not only engaged and informed in the 

relationship between their activities, their neighbourhoods, 

and the wider urban ecosystems, but are actively encouraged 

to see the city itself as something they can collectively tune in, 

such that it is efficient, interactive, engaging, adaptive and 

flexible, as opposed to the inflexible, mono-functional and 

monolithic structures of many 20th century cities. 

ITU-T, (2014) according to 

ARUP (2011) (ITU-T, 

2014a) 

7 The "smart sustainable city" concept is really a framework for 

a specific vision of modern urban development. It recognizes 

the growing importance of information and communication 

technologies (ICTs) as drivers of economic competitiveness, 

environmental sustainability, and general liveability. By 

leveraging ICT as a core element of their development, the 

smart sustainable cities of the future will foster economic 

growth, improve the lifestyle of citizens, create opportunities 

for urban development and renewal, support eco-sustainability 

initiatives, improve the political and representative process, 

and provide access to advanced financial services. The right 

ICT infrastructure will affect the way each city will be created 

and evolved. It will enable smart sustainable cities to include 

vastly enhanced sustainable areas, such as smart buildings, 

smart infrastructures (water, energy, heat, and transportation) 

and smart services (e-substitutes and e-services for travel, 

health, education, and entertainment), which drastically 

change the urban experience for city dwellers and travellers. 

ITU-T, (2014) according to 

Alcatel Lucent (2011) (ITU-

T, 2014a) 

8 A smart sustainable city is typically defined as "an 

environmentally conscious city that uses information 

technology (IT) to utilize energy and other resources 

efficiently." In Hitachi's vision, a smart sustainable city is one 

that seeks to satisfy the desires and values of its residents, with 

the use of advanced IT to improve energy efficiency and 

concern for the global environment as prerequisites, and in so 

doing maintains a "well-balanced relationship between people 

and the Earth." 

ITU-T, (2014) according to 

Smart Cities: Hitachi (2014) 

(ITU-T, 2014a) 

9 We define a "smart sustainable city" as the city that uses 

information technology and communications to make both its 

critical infrastructure, its components and utilities offered 

more interactively, efficiently and where citizens are made 

more aware of them. It is a city committed to the environment, 

both environmentally and in terms of cultural and historical 

elements. 

ITU-T, (2014) according to 

Telefónica (2014) (ITU-T, 

2014a) 
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10 A "smart sustainable city" has been defined as a city that uses 

information and communication technology to make both its 

critical infrastructure, its components and utilities more 

interactive, efficient, making citizens more aware of them 

ITU-T, (2014) according to 

Azkuna (2012a) (ITU-T, 

2014a) 

11 Smart sustainable cities combine diverse technologies to 

reduce their environmental impact and offer citizens better 

lives. This is not, however, simply a technical challenge. 

Organizational change in governments – and indeed society at 

large – is just as essential. Making a city smart is therefore a 

very multidisciplinary challenge, bringing together city 

officials, innovative suppliers, national and EU policymakers, 

academics and civil society. 

ITU-T, (2014) according to 

European Commission 

(2014)  (ITU-T, 2014a) 

12 A "smart sustainable city" is mainly based on the information 

and communication technologies. Through the transparent and 

full access to information, the extensive and secure 

transmission of information, the efficient and scientific 

utilization of information, SSC increases the urban operational 

and administrative efficiency, improves the urban public 

service level, forms the low-carbon urban ecological circle, 

and constructs a new formation of urban development. 

 

ITU-T, (2014) according to 

FG-SSC-0005 (2014)  (ITU-

T, 2014a) 

13 Smart sustainable cities are well managed, integrated physical 

and digital infrastructures that provide optimal services in a 

reliable, cost effective, and sustainable manner while 

maintaining and improving the quality of life for its citizens. 

Key attributes of a smart sustainable city are mobility, 

sustainability, security, reliability, flexibility, technology, 

interoperability and scalability. Foundational aspects include 

economy, governance, society and environment with vertical 

infrastructures such as mobility, real estate and buildings, 

industrial and manufacturing, utilities -electricity and gas, 

waste, water and air management, safety and security, health 

care and education. All of these are woven into a single fabric 

with ICT infrastructure as a core. 

ITU-T, (2014) according to 

FG-SSC-0013 (2014)  (ITU-

T, 2014a) 

14 It is a city with a large, efficient and widespread technological 

network that fosters dialogue between citizens and everyday 

objects. It integrates the huge amount of information available 

to generate intelligence and improve daily life in a lifestyle 

that is increasingly "smart". It combines innovation with the 

environment, mobility and quality of life. It is a new 

phenomenon, complex and rapidly changing. Technological 

innovation moves in several directions (green buildings, smart 

mobility, e-health, e-government, etc.). 

 

ITU-T, (2014) according to 

FG-SSC-0014 (2014)  (ITU-

T, 2014a) 
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15 A Smart Sustainable City has been defined as a 'knowledge', 

'digital', and 'cyber' or 'eco' city; representing a concept open 

to a variety of interpretations, depending on the goals set out 

by a Smart Sustainable City's planners. We might refer to a 

Smart Sustainable City as an improvement on today's city both 

functionally and structurally, using information and 

communication technology (ICT) as an infrastructure. 

Looking at its functions as well as its purposes, a Smart 

Sustainable City can perhaps be defined as "a city that 

strategically utilizes many smart factors such as Information 

and Communication Technology to increase the city's 

sustainable growth and strengthen city functions, while 

guaranteeing citizens' happiness and wellness. 

 

ITU-T, (2014) according to 

Hwang et al. (2013) (ITU-T, 

2014a) 

16 Smart sustainable cities use information and communication 

technologies (ICT) to be more intelligent and efficient in the 

use of resources, resulting in cost and energy savings, 

improved service delivery and quality of life, and reduced 

environmental footprint –all supporting innovation and the 

low-carbon economy.  

ITU-T, (2014) according to 

Cohen (2011) (ITU-T, 

2014a) 

17 A smart sustainable city is characterized by the integration of 

technology into a strategic approach to sustainability, citizen 

well-being, and economic development. 

ITU-T, (2014) according to 

Woods et al. (2013) (ITU-T, 

2014a) 

18 A smart sustainable city is one that "uses information and 

communications technologies to make the critical 

infrastructure components and services of a city – 

administration, education, healthcare, public safety, real 

estate, transportation and utilities – more aware, interactive 

and efficient.  

ITU-T, (2014) according to 

Belissent (2010) (ITU-T, 

2014a) 

19 A smart sustainable city (SSC), which is generally defined as 

integration of multiple technological solutions to improve the 

quality of life of the residents, is expected to tackle the issues 

that cities currently have or will have in the future such as 

security, infrastructure protection, property vacancy, traffic-

related problems including traffic jams, traffic accidents as far 

as modal shift and EV charging infrastructure. Information 

and communication technology (ICT) is desired to play crucial 

role in achieving successful SSCs. 

(Hara et al., 2016) 

Table 6.1: Definitions of Smart Sustainable City (SSC) 

Source: Author 2016 
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6.2 A Smart Sustainable Urban Form 

 

In recent years, considerable global issues and socio-economic and environmental crises 

have remarkably affected our communities and led to many problems in modern cities such 

as lack of biodiversity, the devastation of natural resources and inequity. These issues have 

provoked many professionals, policy-makers, academics, companies to search for solutions 

to reduce socio-economic and environmental effects by creating a new holistic approach to 

deal with such cases. Yigitcanlar and Lee, (2013) argue cities that seek to be zero-carbon, 

eco-cities and smart-eco are considered as cities that have a smart sustainable form with 

some differences in their method to implement urban sustainability. They debate that 

implementing different methods of urbanisation style to achieve sustainable urban growth 

in cities will produce sustainable urban form; it will also gain eco-environment, efficient 

use of resources and smart and friendly mobility. They identify “a smart eco-city is, in a 

broad sense, described as an ecologically healthy city using advanced technologies and 

having economically productive and ecologically efficient industries, a systematically 

responsible and socially harmonious culture, and a physically aesthetic and functionally 

vivid landscape” (Tan Yigitcanlar and Lee, 2013).  

 

6.3 The influence of the Smart City Concept on Sustainable Behaviour and Planning 

 

Khansari et al., (2013) discuss the impact of the smart city on sustainable behaviour and 

planning. They argue that the implementation of the multi-dimensional of urban 

sustainability, both top-down government decision-making and bottom-up people attitude 

will require being sustainable, effective and dynamic. They assert that in a bottom-up 

system citizens should have a significant role in decision-making and embrace the 

sustainable style of living to promote socio-economic and environmental aspects of 

sustainability. They mention changing citizens’ attitude is fundamental to obtain the aims 

of urban sustainability. They emphasize that the collaboration between citizens and their 

government is important for implementing a modern mechanism of governance and 

participating all segments of society in decision-making. Khansari et al., (2013) show that 

the smart city concept advanced the relationship between governmental and non-

governmental actors by utilising ICTs in different sectors and create smart methods of city 
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management such as e-governance and e-democracy. They say that the increasing of using 

advanced technology and e-services in smart cities has developed the prosperity of their 

stakeholders. They sum up in Figure 6.2 the influence of the smart cities concept on the 

behaviours of people in connection with city infrastructures like mobility, waste and 

energy behaviours and social sustainable behaviours like political participation (figure 6.2). 

They also debate that urban designers and planner need new methods to run, solve and 

assess many challenges that face our cities such as pollution, consumption of natural 

resources and information age. Therefore, they suggest that cities must be considered as a 

system of systems comprising socio-economic and environmental aspects as subsystems. 

In Figure 6.3, they summarize the influence of the smart cities concept on sustainable 

planning by implementing e-government and transforming urban infrastructures to be 

smart such as smart energy, smart land use and smart mobility (Figure 6.3) (Khansari et al., 

2013). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 CHAPTER 5: SMART CITIES  

 

P a g e   258 

 

Figure 6.2: Impact of Smart City on Sustainable Behavior 

Source: (Khansari et al., 2013) 

 

 

Figure 6.3: Impact of Smart City on Sustainable Planning 

Source: (Khansari et al., 2013) 
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6.4 The influence of the Smart City Concept on Urban Sustainability 

 

ITU-T, (2015) in their report indicate that there are significant aspects which lie at the core 

of smart sustainable cities operations such as people engagement (cities are for their 

citizens), economic development (cities should provide job opportunities and finance), 

environment aspects (cities should be sustainable in their functioning for future 

generations). Furthermore, smart governance (cities should be robust in their capability to 

manage policies and put together the various aspects) (ITU-T, 2015). 

 

Gabrys, (2014) argues, on the one hand, cities are quarters of economic and innovation 

advancement, and in another hand, they are places of greenhouse gas emissions and natural 

resource consumptions. Therefore, he considers cities are significant centres for 

implementing urban sustainability projects. He observes that there is a new method in the 

implementation of the smart city concept that suggests utilizing sensors, smartphones and 

computers in urban infrastructures development and assessment to attain urban 

sustainability. He also asserted that the important role of people participation is the main 

element to achieve sustainability in the implementation of the smart city concept through 

their effective processes in computational sensing and monitoring practices (Gabrys, 

2014). 

 

Khansari et al., (2013) discuss that the association between stakeholders and policy makers 

should be sustainable and dynamic to implement the various aspects of urban 

sustainability. They state that one of the main aspects to achieve the goal of the smart city 

concept is to motivate people towards sustainable attitudes by using advanced technologies 

in their mobility, natural resources consumption and waste behaviours. They add that 

sustainable planning influenced by the concept of smart cities through transforming and 

developing urban infrastructures to be smart. They assert that all these changes in city 

infrastructures will enhance the sustainable urban development and promote the 

implementation of a sustainable environment (Khansari et al., 2013).  
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Smart planning as Khansari et al., (2013) argue will advance the ability of governments to 

deliver social, health and other public services while participating people in decision-

making procedures. They debate, “Social sustainability will be enhanced as a result of this 

broad participation of citizens in their political system. Smart infrastructure plays an 

important role in sustainable planning and behaviours. In short, urban sustainability is 

realized when questions of social, economic and environmental sustainability have all been 

taken into consideration. On the other hand, in an urban environment, citizens can learn 

from and respond to environmental changes and can adapt their behaviours according to 

past experiences. In practice, benefiting from ICTs, citizens and social institutions can play 

an essential role in making a city more cognitive” (figure 6.4) (Khansari et al., 2013). 

 

Figure 6.4: The Process of Achieving Urban Sustainability 

Source: (Khansari et al., 2013) 
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6.5 Smart Sustainable Cities Indicators (SSCIs) 

 

The United Nation Economic Commission for Europe (UNECE) and the International 

Telecommunication Union (ITU), (2015) have produced indicators reflected the content of 

the Sustainable Development Goals (SDGs) and assisted in measuring the city 

performance against the SDGs. 71 indicators are provided by UNECE–ITU, (2015) in table 

6.2 and are structured regarding the area, topic and typology. In addition, these indicators 

have categorised as either core or additional. They mention that these SSCIs will promote 

cities in developing countries and countries with economies in transition, to advance their 

sustainable development while concentrating on a more transparent and effective use of 

their natural resources. They confirm that there are various objectives and benefits of using 

SSCIs such as smart sustainable cities indicators (SSCIs) were advanced as a tool to assess 

the implementation of the smart sustainable city concept and measure the level of its 

success (UNECE–ITU, 2015).  

 

SSCIs might also be utilised as a tool to observe cities’ advancement towards sustainable 

urban development in the global framework of the Sustainable Development Goals 

(SDGs). They can assist the city to develop smartly and sustainably. These indicators 

might also measure and realise which places are most critical or in which places cities are 

performing well. They can be utilised to set the city’ priorities by identifying its strengths 

and the weaknesses, and by selecting the most critical aspects for the sustainable 

development of the city. Moreover, SSCIs can be seen as a good controlling tool to assess 

the changes in the city’s achievement over a particular period and after various actions 

have been obtained (Table 6.2). They assert, “Sustainable growth can also be achieved 

with easier access to new and affordable technologies and will result in better living 

conditions for citizens”(UNECE–ITU, 2015).  
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Table 6.2: Smart Sustainable Cities Indicators (SSCIs) 

Source: (UNECE–ITU, 2015) 

 

Indicators are identified by Ahvenniemi et al., (2017) as “figures or other measures that 

enable information on a complex phenomenon such as environmental impact to be 

simplified into a form that is relatively easy to use and understand”. They add that the City 

need indicators to set targets and track and monitor progress on performance. They find out 

that urban sustainability measurements concentrate on the dimension of sustainability 

environment, while the smart city measurements concentrate more on socio-economic 

issues. They assert that the assessment of sustainability should be integrated with the 

concept of smart city growth and hence it is significant to combine sustainability and smart 

city frameworks so that both methods are accounted for in performance assessment 

systems. They confirm that the result of this integration will assist in ensuring that urban 

sustainability is not neglected in the concept of smart city growth. They illustrate in figure 

6.5 the division of the number of indicators for both performance assessment system smart 

city and urban sustainability frameworks under the three main dimensions of sustainability. 

They also show in figure 6.6 the division of the indicators of both systems frameworks 

under the ten sector categories. Table 6.3 shows the division of smart city and urban 

sustainability frameworks under 10 sector categories and three impact categories. They 

argue, “The comparison of the two types of performance measurement systems suggests 

that the initial target of smart cities, defined as attaining sustainability of a city with the 

help of modern technologies, is not sufficiently addressed in some of the smart city 

frameworks. While environmental sustainability is an essential target of smart cities 

environmental indicators are underrepresented in the smart city frameworks analysed in 

our study”. They “strongly recommend that the assessment of smart city performance 
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should not only use output indicators that measure the efficiency of deployment of smart 

solutions but always also impact indicators that measure the contribution towards the 

ultimate goals such as environmental, economic or social sustainability” (Ahvenniemi et 

al., 2017). 
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Figure 6.5: Division of the Number of Indicators for Both Smart City Urban Sustainability 

Frameworks Under the Three Dimensions of Sustainability. 

Source: (Ahvenniemi et al., 2017) 

 

Figure 6.6: Division of the Indicators of Both Smart City Urban Sustainability Frameworks 

Under the Ten Sector Categories. 

Source: (Ahvenniemi et al., 2017) 
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Table 6.3: Division of Smart City and Urban Sustainability Frameworks Under 10 Sector 

Categories and Three Impact Categories. 

Source: (Ahvenniemi et al., 2017) 
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6.6 Smart Sustainable Cities Challenges  

 

There are different methods to achieve the aim of SSCs, depend on the city needs, features, 

cultural aspects and socio-economic and environmental issues. Therefore, the 

implementation of smart sustainable cities has faced many challenges such as economic 

challenges, low levels of people engagement, technological challenges, scarcity of natural 

resources, environmental administration challenges, climate change challenges, shortage of 

smart sustainable cities expertise and growing inequality. ITU-T, (2015) assert that the 

method to SSCs should be comprehensive (ITU-T, 2015). The smart sustainable city as 

Höjer and Wangel, (2014) assert an underdeveloped idea. They mention that five 

challenges require being examined to materialise the smart sustainable city concept. 

 

1- Strategic Assessment: Höjer and Wangel, (2014) argue that the measurement of 

the smart sustainable city concept is significant to advance the implementation of 

its approaches and practices. They point out that strategies might be utilised to 

determine which solutions are required. They say that without strategic assessment 

“Smart sustainable cities risks becoming just a label without validated content. In 

developing assessment methods, it is important to keep in mind that in practice it is 

the assessment, or the indicators included in assessment, that defines the important 

characteristics of a smart sustainable city” (Höjer and Wangel, 2014). 

 

2- Mitigating Measures: Infrastructures improvement and investment in modern 

cities have led to the essential advancements in the quality of life, the 

implementation of smart mobility, the development of water and sewage 

management and effective systems for economic of different types. Höjer and 

Wangel, (2014) show that ICT infrastructure has played an essential role in 

advancing modern societies by using it for example to increase traffic flows in the 

city.  They state, “The improvements in traffic might need to be paired with other 

measures. Similarly, counter-measures may be needed to realise the sustainability 

potential of ICT in other cases as well. Cities must craft mitigating measures at the 

same time as they encourage technology for efficiency improvements, and they 

must closely follow how ICT is shaping society” (Höjer and Wangel, 2014).
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3- Top-Down and Bottom-Up: Cisco, Ericsson, IBM or Siemens are the main 

creators of services and systems of the smart sustainable cities concept. Top-down 

solutions by these firms as Höjer and Wangel, (2014) argue might reduce the 

creativity of the smart sustainable cities initiative. Whereas the bottom-up model is 

represented by societies could “have great expectations on the potential for 

innovation through involving people in the formulation and solving of problems” 

(Höjer and Wangel, 2014). 

 

4- Competence: Höjer and Wangel, (2014) say that ICT can be an effective method to 

develop the implementation of the smart sustainable city concept and find better 

solutions for different problems. They confirm that city administrations and ICT 

companies should “increase city administrations’ competences with regard to ICT 

solutions for Smart Sustainable Cities. This need has been recognised by the EU 

Smart Cities Stakeholder Platform, which has developed guidelines for public 

procurement for smart cities” (Höjer and Wangel, 2014). 

 

5-  Governance: Höjer and Wangel, (2014) debate, “the smart sustainable city calls 

not only for interconnecting devices but also organisations, requiring a 

reconsideration of which actors need to be involved in the planning and governance 

of the city. Moreover, for the diverse ICT in the city to work through concerted 

action, a coordinating body must play a role” (Höjer and Wangel, 2014). They 

suggest creating a team that has different abilities and skills to advance the concept 

of smart sustainable cities. They mention, “This team could then be given the 

assignment to promote smart sustainable city development. Over time, such a body 

could also develop the competence needed to scrutinise offers from ICT companies 

as well as play a role in balancing top-down and bottom-up approaches” (Höjer and 

Wangel, 2014). 
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6.7 Discussion and Conclusion     

 

Höjer and Wangel, (2014) argue the integration between the sustainable cities concept and 

the smart cities concept could be raised awareness about the utilising of ICT in developing 

urban sustainability among urban designers, IT firms and government institutions. They 

debate, “The concept of Smart Sustainable Cities can thus be used as a common 

framework or joint vision for elaborating new collaborations, business models and ways of 

carrying out urban development. This, in turn, highlights the need to avoid getting caught 

up only in the technological challenges of developing Smart Sustainable Cities and rather 

taking a proactive approach to actor networks, governance, and policy innovations” (Höjer 

and Wangel, 2014).  

 

Khansari et al., (2013) discuss that open government will permit stakeholders to engage 

actively in making decisions and the outcome is enhanced citizens’ well-being and achieve 

the goal of urban sustainability. They add that the concept of smart cities will promote this 

vision by assisting stakeholders to policymakers to advance sustainable attitudes and 

planning. They assert that advanced technologies and ICT play a significant role in 

transforming people attitudes towards an effective and sustainable use of cities’ natural 

resources, at the same time developing smart and efficient methods of delivering various 

services by companies and cities’ governments. They emphasise that the concept of smart 

cities should have the ability to advance its method of management and operation different 

infrastructures to cope with the future need for its stakeholders. Smart cities Khansari et 

al., (2013) argue “are thus capable of altering the environmental and social behaviours of 

citizens, whether this means providing information about mechanisms for reducing energy 

consumption, or updates on travel routes. In addition, they facilitate smart governance and 

political participation among citizens and officials through the use of ICTs like e-

governance and e-democracy. They affect urban infrastructures such as systems of water 

and land use, energy, and transportation, encouraging the use of renewable energy sources 

as a path to sustainable development. Nevertheless, in making use of these technologies, 

cities must deal with challenges related to privacy, security and government surveillance. 

In practice, residents will live in a “surveillance society”; that is, where societies are 

connected but completely unknown to one another. Another challenge facing smart cities is 
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to properly model and understand human behaviours through psychology, user experience 

design and social computing” (Khansari et al., 2013). 

 

Ahvenniemi et al., (2017) suggest that the advanced technologies should have a significant 

role in advancing the concept of smart cities to be sustainable. They mention that cities 

cannot be smart if they are not sustainable. They assert that sustainability measurement 

should be involved in the development of the smart city concept, hence the integration 

between the smart city and sustainability city frameworks so that both methods are 

accounted for in performance assessment systems. They also emphasise the use of the term 

smart sustainable cities will ensure that sustainability is not neglected in smart city 

advancement. They recommend that “the assessment of smart city performance should not 

only use output indicators that measure the efficiency of deployment of smart solutions but 

always also impact indicators that measure the contribution towards the ultimate goals such 

as environmental, economic or social sustainability” (Ahvenniemi et al., 2017). 

 

6.8 Chapter Summary  

 

This chapter involves the literature review around the subjects of smart sustainable cities 

and identifies the term smart sustainable city (SSC) differently according to various 

literaturessdbm. It examines the influence of the smart city concept on sustainable 

behaviour, planning, and urban sustainability. This chapter has investigated smart 

sustainable cities indicators (SSCIs) and its assessment methods. It asserted that the 

assessment of sustainability should be integrated with the concept of smart city growth and 

hence it is significant to combine sustainability and smart city frameworks so that both 

methods are accounted for in performance assessment systems. The debating of this 

chapter also focuses on how the implementation of smart sustainable cities has faced many 

challenges such as economic challenges, low levels of people engagement, technological 

challenges, scarcity of natural resources, environmental administration challenges, climate 

change challenges, shortage of smart sustainable cities expertise and growing inequality. It 

concludes that cities cannot be smart if they are not sustainable. 
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7 Introduction 
 

The research methodology chapter will examine the methodology adopted throughout this 

research that aims to realise the respective results. The research method is defined by 

Wilson as “a way to systemize (sic) observation, describing ways of collecting evidence 

and indicating the type of tools and techniques to be used during data collection”. Based on 

this delineation, he asserts, “a case study is first and foremost a research design, and it 

makes sense that a variety of methods could be used to collect the evidence, depending 

upon which angle one is taking in approaching the research question” (Wilson, 2016). 

Leech and Onwuegbuzie assert, “mixed methods research represents research that involves 

collecting, analysing, and interpreting quantitative and qualitative data in a single study or 

in a series of studies that investigate the same underlying phenomenon” (Leech and 

Onwuegbuzie, 2009). 

 

This chapter will try to highlight the designed methodology and will illustrate a mixed 

research method of qualitative and quantitative methods that will be utilised in the case 

study area. The mixed research method will be employed to assess the physical urban 

context and form of the area between Al-Rashid Street and the Tigris Riverfront in Old 

Rusafa. This chapter will show different methods of gathering data including physical field 

survey and citizen questionnaires and the methods of analysis including descriptive and 

spatial analysis. These mixed methods will display different techniques such as 

questionnaires, interviews walking method, serial vision method and observation approach 

that will examine the urban context of the case study. As this thesis is seeking to develop 

the physical urban environment and improve the quality of life in Old Rusafa, therefore, a 

questionnaire survey is applied to clarify bottom-up opinions, whereas, interviews are 

utilised to illustrate top-down views. The integration of mixed research strategies will 

create a platform on how to preserve and develop the traditional urban context of the case 

study in a smart sustainable way.   
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7.1 Mixed Research Methods for Looking at the Case Study  

 

In this research, various strategies at different levels of the research were implemented. 

The nature of the design of this thesis can be called a multi-strategy research. This thesis 

will implement a mixed research method that endeavours to bring information from both 

qualitative and quantitative methods. Qualitative and quantitative approaches are two 

different broad methodological systems selected to accomplish the aim of the research 

study. Therefore, to understand and solve research problems, this thesis will search for 

different approaches and use mixed research methods for gathering and analysing 

information. As this research considered the historic centre of Old Rusafa as a case study, 

thus, mixed research method approach has been implemented and many requirements have 

appeared when surveying the current situations in the old core of Baghdad. In addition, the 

mixed research methods design requires being synchronised with the information 

gathering. This thesis has utilised processes drawn from concurrent embedded forms of 

gathering information, in which both the quantitative and qualitative information are 

collected at the same time. This research employs various multi-methods of gathering and 

analysis data within a single study paradigm. We may proceed a qualitative process in 

which we observe an area and also interview stakeholders. In this research, I will 

implement an integration of structured interview as a quantitative approach and 

observation of the case study area; moreover, I will conduct qualitative methods as a 

research methodology. 

 

 Mixed methods research is defined by Johnson and Onwuegbuzie (2004) as “A class of 

research where the researcher mixes or combines quantitative and qualitative research 

techniques, methods, approaches, concepts or language in a single study” (Johnson and 

Onwuegbuzie, 2004). Creswell and Plano Clark, (2011) say, “Mixed methods research is 

practical in the sense that the researcher is free to use all methods possible to address a 

research problem. It is also practical because individuals tend to solve problems using 

numbers and words, combine inductive and deductive thinking, and employ skills in 

observing people as well as recording behaviour” (Creswell and Plano Clark, 2011). 

 

Bryman (2006) said, “There can be little doubt that research that involves the integration of 

quantitative and qualitative research has become increasingly common in recent years”. He 
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mentions, “Multi-strategy research provides such a wealth of data that researchers discover 

uses of the ensuing findings that they had not anticipated (Bryman, 2006). Denzin (2007) 

argues, “Mixed methods are direct descendants of classical experimentalism. They 

presume a methodological hierarchy, with quantitative methods at the top, relegating 

qualitative methods to a largely auxiliary role in pursuit of the technocratic aim of 

accumulating knowledge of ‘what works” (Denzin, 2007). Sánchez-Algarra and Anguera 

(2013) argue, “Whether the quantitative paradigm is based on positivism and the 

qualitative paradigm on interpretative and constructivism, it is certainly the case that a 

consistent tradition is now taking shape in which the qualitative and quantitative 

methodological perspectives are being combined”. They add, “It is considered that designs 

based on mixed methods do not use procedural approaches associated with anyone 

paradigm in particular, but rather than the traditional positions available share the logic of 

the scientific process, the fallibility of knowledge and the problems derived from the 

dissemination of this knowledge” (Sánchez-Algarra and Anguera, 2013). 

 

Mixed research as Johnson et al., (2007) define, “is a synthesis that includes ideas from 

qualitative and quantitative research”. They summarised that the integration between 

qualitative and quantitative might be influential at the research design, gathering 

information, and data analysis stages of the research procedure. They debate, “At the 

research design stage, quantitative data can assist the qualitative component by identifying 

representative sample members, as well as outlying (i.e., deviant) cases. Conversely, at the 

design stage, qualitative data can assist the quantitative component of a study by helping 

with conceptual and instrument development. At the data collection stage, quantitative data 

can play a role in providing baseline information and helping to avoid “elite bias” (talking 

only to high-status individuals). On the other hand, at the data collection stage, qualitative 

data can help in facilitating the data collection process (Johnson et al., 2007).  

 

Axinn and Pearce, (2006) write, “Mixed method data collection strategies are those that are 

explicitly designed to combine elements of one method, such as structured survey 

interviews, with elements of other methods, such as unstructured interviews, observations, 

or focus groups in either a sequential or a simultaneous manner. They argue, “Mixed 

method strategies afford special opportunities to use multiple sources of information from 

multiple approaches to gain new insights into the social world. Varying the data collection 
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approach can (1) provide information from one approach that was not identified in an 

alternative approach; (2) reduce non-sampling error by providing redundant information 

from multiple sources and (3) ensure that a potential bias coming from one particular 

approach is not replicated in alternative approaches” (Axinn and Pearce, 2006:1). 

 

7.1.1 Qualitative methods 

 

Qualitative research is defined by Lewis as “A research process that uses inductive data 

analysis to learn about the meaning that participants hold about a problem or issue by 

identifying patterns or themes. Open-ended questions are used to gather information, 

which grouped into codes, themes, categories, or larger dimensions” (Lewis, 2015). Denzin 

defined qualitative research as “A field of inquiry in its right. It cuts across disciplines, 

subfields, and subject matter”. He adds, “Qualitative research means different things in 

each of these moments”. He debates, Qualitative research is multimethod in focus, 

involving an interpretive, naturalistic approach to its subject matter. This means that 

qualitative researchers study things in their natural settings, attempting to make sense of or 

interpret these things regarding the meanings people bring to them. Qualitative research 

involves the studied use and collection of a variety of empirical materials case study, 

personal experience, introspection, life story, interview, and observational, historical, 

interactional, and visual texts that describe routine and problematic moments and meanings 

in an individual's life (Denzin, 2007) 

 

Qualitative data as Sánchez-Algarra and Anguera debate “must be sufficiently consistent 

and be obtained through careful description and recording, even though their content is 

variable and their analysis difficult due to the null standardisation of responses and their 

complex systematisation”. They mention, “The techniques most particularly associated 

with qualitative methodology are the recording of observed behaviour, interviews, and the 

gathering of documental material, it being understood that the defining stage is that 

involving data collection as there is nothing to prevent the subsequent management, 

transformation and analysis of data from making use of quantitative methods”. They say, 

“Qualitative methodology is based on a number of assumptions and is defined by a given 

set of characteristics, and thus no specific value judgments should be attributed to it” 

(Sánchez-Algarra and Anguera, 2013). 
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7.1.2 Quantitative methods 

 

Quantitative studies as Denzin writes “emphasise the measurement and analysis of causal 

relationships between variables, not processes. Proponents claim that their work is done 

from within a value-free framework” (Denzin, 2007). Sánchez-Algarra and Anguera assert, 

“quantitative methodology tends to translate their observations into figures, and these 

numerical values are produced through the counting, measurement or verification of the 

item or order, thus enabling researchers to discover, verify or identify symmetrical (or non-

symmetrical) relationships between the concepts derived from a theoretical framework 

developed in accordance with the criteria governing each one of the everyday situations to 

be studied. Regarding the assumptions of quantitative methodology, hypothesis testing 

requires that the criteria of representativeness and randomisation are fulfilled, which 

implies the use of adequate sampling techniques, as well as the possible use of 

sophisticated analytic procedures” (Sánchez-Algarra and Anguera, 2013). 

 

Khalifehei (2014) asserts that quantitative method is the method that transforms 

information into numbers and utilises numerical analysis. He mentions that the researcher 

should understand what is she or he seeking for and should prepare all the features of the 

case study research before the information is gathered. The objective of the quantitative 

method as Khalifehei (2014) emphasises to enhance and employ theories, hypotheses and 

mathematical models that influencing the phenomena. He adds that this type of research 

process is a particular phenomenon as specific questions seem to be replied instantly 

employing quantitative research approaches. He indicates that one of the main pros of 

quantitative methods is that it produces reliable and quantifiable information that is usually 

generalizable to the higher population. The researchers in the quantitative analysis will 

permit to test a specific theory in contrast to the qualitative method that is more heuristic. 

He argues that one of the main cons of quantitative research is that it decontextualizes 

people attitude, in another word, it does not examine the case study from its real-world 

condition and neglects the impacts of variables that have not been constituted in the 

process. He adds that the quantitative method also lacks the depth and style of information 

that is existing with the qualitative approach. He concludes that it is impossible to realise 

the details about each participant as numerous contributors are employing quantitative 

research approaches (Khalifehei, 2014). 
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7.2 Fieldwork and data collection  

 

Fieldwork as Jensenius (2014) asserted, “is often contrasted with quantitative data work, 

but while some quantitative datasets can be downloaded from the Internet or bought from 

data collection agencies, other datasets are the result of months and months of pestering 

officials, searching through archives, or accompanying data entry people in the field” 

(Jensenius, 2014). Fieldwork as a method to gather information for this research started in 

April 2016 and it was prepared according to a plan. The information has been collected 

from diverse sources associated with the various departments of Municipalities of 

Baghdad, the Presidency of the Mayoralty of Baghdad, Baghdad Heritage Department, and 

Urban Planning Department of Bagdad. It also obtains data from the academic sources 

such as the University of Technology and the University of Baghdad. The major part of 

obtaining data is from site visits. Two significant steps were taken to gather information 

during the visit in April 2016. The first one is various actions, which were commenced, 

including: 

- Determining the study area, which is the area the area between Al-Rashid Street 

and the Tigris Riverfront in Old Rusafa. This area consists of a longitudinal strip 

extending approximately four kilometres between bab Al-Moatham and bab Al-

Sharqi. 

- Gathering comprehensive maps for various parts of Old Rusfa and evaluating their 

significance for the analysis method is examined. 

- Gathering comprehensive plans prepared for the historic centre and for the capital 

city of Iraq. These plans were prepared by different groups and from different 

periods. These schemes show various approaches to develop, control and promote 

the growth in Old Rusafa. Most importantly, one of these plans examined the 

physical environment of the area between Al-Rashid Street and the Tigris 

Riverfront in Old Rusafa by The Municipality of Baghdad between 2009 and 2010. 

- Site visits to update and assess the historic and architectural value, buildings uses, 

historic and traditional buildings, building heights and the structural condition of 

historical and traditional buildings in the case study area (the area between Al-

Rashid Street and the Tigris Riverfront in Old Rusafa). 

- Site visits and the taking of photographs for many diverse traditional and modern 

buildings from different parts around the historic core. 
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- These images were arranged and categorized on the map of Old Rusafa, according 

to their arrangement to ease their assessment in later stages when required. 

- The site visits also displayed new concepts and challenges. In this regard, 

reviewing the fieldwork in the first steps of gathering information could also be 

examined as an empirical test. 

- The assessment of the information collected concluded the first stages.  

 

Taking photos and gathering maps was the first stage of the fieldwork method, in which 

the main goal was to document Al-Rashid Street, traditional alleys, new modern roads that 

penetrated the historic urban fabric, historical and traditional buildings. The second stage 

contains also taking photos and gathering the detailed maps of the selected places, 

furthermore, obtaining a new comprehensive plan from the Mayoralty of Baghdad 

prepared for Baghdad in 2013 and another study for Old Rusafa in 2010 which added new 

information about the development of the old city. These important two stages were 

consolidated as a significant part of the research methods. The third step was the field 

survey, which was a prerequisite for displaying the current situation and as an indicator for 

future planning proposals that reflect the cultural heritage of Al-Rashid Street. In addition, 

it defines the type and degree of urban design and planning steps to be taken and will be 

used as a means of development and rehabilitation, and as a tool for infrastructure 

investment in post regional planning. 

 

7.2.1 Data collection 

 

In all phases of the case, a wide variety of data from different sources has to be integrated. 

The source and type of data depending on the case and its nature. (Scholz and Tietje, 

2002). Axinn and Pearce, (2006) say, “High-quality data collection is fundamental to the 

advancement of knowledge in the social sciences, Yet, advances in techniques for data 

analysis in the past half-century have far outpaced advances in data collection methods. 

This is likely to change in the coming decades, as new technologies and strategies bring the 

social sciences to the brink of a revolution in data collection methods. Some of the seeds of 

that revolution lay in mixed method data collection approaches” (Axinn and Pearce, 

2006:1). They assert, “Mixed method data collection strategies reveals two key themes. 

The first theme is that mixing multiple methods affords opportunities to use the strengths 
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of some methods to counterbalance the weaknesses of other methods. Because all methods 

have strengths and weaknesses, combinations of multiple methods that achieve this 

counterbalancing aim are particularly valuable. The second theme is that mixing multiple 

methods is a valuable strategy for producing a comprehensive empirical record about a 

topic. Empirical documentation that combines redundant measurement using radically 

different approaches has special strengths for reducing errors, discovering new hypotheses, 

and testing hypotheses. These themes of counterbalancing strengths and weaknesses and 

comprehensive empirical documentation illuminate a set of common principles in the 

design of mixed method data collection” (Axinn and Pearce, 2006:185). 

 

The thesis utilises a mixed research methodology. For the evaluation of the smart and 

sustainability stage, the quantitative method is employed, whereas, for assessment of the 

existing physical urban context and urban form of the historic core, qualitative methods are 

utilised. Gathering data for the two approaches is the difference. A structured interview is 

used for collecting data for the quantitative approach (this will be examined in the next 

chapter of this thesis) and for the qualitative approach walking with serial vision strategies 

is utilised. 

 

7.2.2 Collecting Observational Data  

 

The observational design is a highly important aspect in that it provides a framework and 

methodological basis for any study involving observational methodology (Sánchez-Algarra 

and Anguera, 2013). Observation as Khalifehei, (2014) confirms “A fundamental method 

of finding out about the world around us. Human beings are very well equipped to pick up 

specified information about our environment via our senses”. He said, “Observation is an 

approach to data collection for research objectives, it is more than just looking or 

listening”. He emphasises, “Observation must be selective. We are constantly bombarded 

by huge amounts of sensorial information. A human being is really good at selectively 

attending to what is understood as most useful to us. Observation controls this ability; 

methodical observation produces accurate planning of what we want to observe”. He adds, 

“with the aim of making observation public, seeing or hearing has to be recorded by some 

method to allow the information to be analysed and interpreted. Observation in 

contemporary educational and social research deals with highly complex social phenomena 
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and provides major challenges for the researcher”. He indicated, “Observation needs to 

recognize the observation method and also determine the observing tool” (Khalifehei, 

2014). 

 

Axinn and Pearce, (2006) say, “Observation Methods are an important tool in the social 

sciences, and a substantial literature describes these methods. Observational methods are 

different because they have the potential to yield unique sources of insight and 

introspection. Methods of observation can be further divided into different types based on 

the level of contact with those being studied: direct observation, unobtrusive observation, 

and participant observation”. They assert, “Observation as a better means of obtaining data 

on social phenomena. Observation usually generates data in the form of field notes or 

recording” (Axinn and Pearce, 2006:8). 

 

A qualitative method was utilised in the second section of this thesis to evaluate the 

existing physical urban context and form. This research aims to realise if the urban context 

and form of Old Rusafa are amenable to the smart and sustainable city concept. In this 

research methods chapter, we will debate the ability to utilise a combination of the walking 

and the serial vision method as a qualitative approach to gathering information.  We 

divided the area between Al-Rashid Street and the Tigris Riverfront in Old Rusafa into 

four zones. We prepared a map for each zone, to take a sequence of photos and to show the 

walking sections that were produced after the researcher had walked in the main 

components of the case study. The researcher began from Tigris Riverfront and walked 

from the other side of Tigris (Karkh) to take pictures as there was no ability to walk along 

the Tigris Riverfront from the Rusafa side due to the lack of walking path and also for 

security reasons. 

 

7.2.3 The Walking Method for Assessing the Area Between Al-Rashid Street and 

the Tigris Riverfront in Old Rusafa 

 

Bassett, (2004) asserts, “Walking, as a fundamental human activity and way of interacting 

with the environment, has attracted the attention of poets, essayists, artists, philosophers 

and social theorists”. He indicates, “Walking the city was a strategic device to give up 

conscious control, submit to risk and chance, and reveal the unconsciousness zones of 
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urban life. But for this to happen it was necessary to adopt an ultra-receptive posture, to put 

oneself into a state of grace with a chance so that something will happen”. He adds, 

“Different theories and practices of walking and the Situationist and psyche geographic 

approaches, in particular, provide a rich source of ideas for exploring, experiencing and, it 

is hoped, understanding cities” (Bassett, 2004).  

 

Wunderlich, (2008) said, “Walking is an embodied practice with specific lived qualities. It 

is also a mode of experiencing the place and the city and in this context is an aesthetic and 

insightful spatial practice”. He mentions, “Walking is a ‘mode of experiencing place’ and 

‘the city’. It is a multifaceted activity and a temporal practice, which has an impact on 

design; as such urban walking has yet to be fully understood and engaged with”. He adds, 

“Walking is an unconscious way of moving through urban space, enabling us to sense our 

bodies and the features of the environment. With one foot-after-the other, we flow 

continuously and rhythmically while traversing urban place. Walking is an experience we 

are not conscious of, ignoring its potential as an aesthetic, creative or simply insightful 

practice. It is while walking that we sensorially and reflectively interact with the urban 

environment, firming up our relationship with urban places”. He concludes, “Walking calls 

for a sensorial urban design that encourages sensorial and social encounters and as a result 

promotes and enhances the sense of (and for) place. Both purposive walking and the 

walking experience in urban environments need in depth analysis and to be designed for in 

a more holistic manner, and walking needs to be accepted and explored as a significant and 

alternative design method in the practice of urban and place design” (Matos Wunderlich, 

2008). 

 

7.2.4 Serial Vision as a Method for Assessing the Area Between Al-Rashid Street 

and the Tigris Riverfront in Old Rusafa 

 

Khalifehei, (2014) said, “Vision refers to what the human eye is physiologically able of 

seeing. On the other hand, vision is conceived in a variety of ways: how we see, how we 

are able, allowed, or made to see, how we see this seeing and unseeing. The visual is the 

most fundamental of all the senses”. He adds, “The visual methods are used to study a 

variety of topics ranging from gender studies, community and power to spatial 

relationships, and spectatorship. Visual studies have taken a particularly meaningful role in 
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educational research in the last three decades. One of the strengths of visual research is the 

use of technology to showdown and repeat observations and encourage deeper reflection 

on perception and meaning. This is important since visual acuity questions the connotation, 

denotation and significance of observation that is too often taken for granted”. He 

emphasises, “The idea of the sequence of pictures in urban design is the idea of looking at 

the environment as a collection of images. The analysis is aimed at detecting and 

categorising these pictures and design is aimed at making pictures. This means this activity 

is aimed at the perception of the place” (Khalifehei, 2014).  

 

The urban landscape according to Cullen is composed of a series of related tangible and 

intangible areas, and he asserted that urban designer, planner and architect could create a 

more planned design if they realise the connection between the two elements. The serial 

vision technique regarding Cullen’s view has determined aesthetic aspects of the city, 

recording the effective interaction between the form and the area it occupies. The serial 

vision approach indicated the significance of the individuality and visual practices. He 

argues that this type of data plays a fundamental role in producing an efficient city. The 

method of serial vision as Cullen emphasizes an optics in which movement at a consistent 

speed through the city will involve an existing view and hints at possible emerging views 

down an alley, a zigzag road or through a courtyard. Awareness of the place will allow the 

stakeholders to determine and sympathise with the physical urban environment and clarify 

meaningful navigation through the components of the city structure. Cullen discusses that 

the aesthetic of place might be indicated by content that includes optic group through 

“colour, texture, scale, style, character, personality and uniqueness”. He asserts that these 

distributions can assist to realise the physical context of urban form and their utilisation 

might explain the ability of non-traditional resources (architectural detail, natural features, 

enclosures, relationships and scale) for guiding the urban planning or designing procedure 

that is critical to stakeholder’s requirements and respectful of features of the place. Serial 

vision has enhanced by Cullen to clarify what people experience when they walk through a 

place, and their views change when they walk on a curving pathway reaching a courtyard 

or turning a corner, which produces a sense of discovery and drama. Serial vision is 

constituting of two things, firstly, is what we can see through our moving and secondly, is 

what we can anticipate in the appearing view. It is also the comprehension what we 

experience as we walk through the city (Cullen, 1996:9,10,11,12,57,86). 
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Olascoaga, (2003) asserts, “The consistency of visual survey depends on the use of similar 

and objective categories in the assessment of townscapes”. He mentions the, “Method of 

visual survey provides a list of concrete sensory, formal, and expressive categories against 

which a townscape can be appraised. The understanding and correct application of these 

categories allow consistent results among teams during and at the conclusion of the visual 

survey. There should be agreement in the application of categories, and a group revision of 

findings”. He argues, “The method of visual survey is useful for exploring and evaluating 

small areas of cities (such as neighbourhoods or districts) or small towns. However, when 

dealing with an inventory of the city as a whole, the exploration of the city demands large 

inputs of time, effort, and people. Therefore, the practical application of the visual survey 

is relative to the size and complexity of a city”. He concludes, “Visual survey is useful for 

perceiving the characteristics and spatial relationships of human-made and natural 

elements of the urban form. This method is also useful for assimilating the degree of 

maintenance or the state of conservation of urban elements and urban areas. Finally, 

complemented through previous studies, knowledge, and documentation, the visual survey 

is also useful for identifying architectural and designed landscape styles, and for 

determining urban assets, such as works of exceptional design or craftsmanship, 

curiosities, and associations to important personages, events, or messages. For all these 

reasons, visual survey constitutes a valuable tool for an empirical diagnosis of cites” 

(Olascoaga, 2003). 

 

This research utilised a camera as a capturing device for the collection of visual data. The 

researcher walked through the area between Al-Rashid Street and the Tigris Riverfront in 

Old Rusafa and used a map as a beginning point for each zone, to take a sequence of 

photos. All pictures in the linear series were connected to each other. The walking and 

serial vision were prepared to evaluate the area between Al-Rashid Street and the Tigris 

Riverfront in Old Rusafa that is described in the previous part. Starting from Figure 7.1, 

which shows the land use plan of Baghdad according to the Municipality of Baghdad 2016, 

and then another map that shows that the land uses plan of the boundaries of the 

municipality of Rusafa (figure 7.2). 

 

 



 CHAPTER 7: RESEARCH METHODOLOGY  

  

P a g e   287 

 

Figure 7.1: Land Uses Plane of Baghdad 

Source: (The Municipality of Baghdad, 2016) 

Figure 7.2: Land Uses Plane of the Boundaries of the Municipality of Rusafa 

Source: (The Municipality of Baghdad, 2016) 
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7.3 Collecting Interview Data 

 

Axinn and Pearce, (2006) indicate, “A key feature of surveys is standardised questions. 

Although social scientists recognise that respondents' interpretations of questions are not 

standardised, many feel that question standardisation is a minimum criterion for using data 

to test hypotheses. Comparability of the questions is the key”. They argue, “Many social 

scientists would treat comparisons based on asking respondents different questions as 

perhaps interesting, but not a rigorous test of a hypothesis. Substantial evidence indicates 

that differences in question-wording result in responses that are not comparable. For 

purposes of standardisation, survey questions are compiled in a questionnaire”. They 

mention, “The use of a questionnaire imposes a high level of structure on the survey 

interview, which makes it difficult to use surveys to uncover completely new hypotheses. 

That is, researchers' ideas about what should be measured and how it should be measured 

must be concrete before a survey begins to produce a questionnaire”. They add, “The 

discovery of new research questions or new approaches to measurement is limited, and to 

the extent that it does occur, revised measurement must await the next survey. This level of 

standardisation and structure allows well-trained interviewers to administer a survey as 

intended by the survey designer and to administer it to a vast number of respondents. Thus, 

survey methods can be used to take a census of a population or to interview a large 

representative sample of a population. This is considered a positive aspect of surveys 

because inferences based on large, representative samples are known to be more reliable 

than inferences based on small or non-representative samples” (Axinn and Pearce, 2006:4) 

 

The objective of this fieldwork survey is to realise the opinions, values, behaviour, and 

situations of Old Rusafa citizens. In the quantitative method, a structured interview for data 

gathering techniques is utilised. We specified the number of candidates before conducting 

the interview, which age group and which qualification they hold and we classified their 

professional category. Furthermore, we devised an interview comprising six groups of 

questions starting from factors that represent the historic centre of Baghdad (Old Rusafa); 

the second group is conducted for accessibility, infrastructures and facilities. The third 

group tried to investigate deterioration, pollution and other problems in Old Rusafa, the 

fourth group examined land management problems, the fifth group has surveyed the 
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importance of sustainability indicators and the final group explored smart city 

characteristics in Old Rusafa. 

 

7.3.1 The steps of interview  

 

The majority of development plans have not considered the requirements of the old city's 

citizens; it has concentrated more on the development of the physical issues. Therefore, 

this innovative survey will seek to participate with citizens in determining the constraints 

and potentialities of the historic core and to involve them in the design guidelines proposal 

for their heritage and its urban context, aiming to develop their living circumstances. Data 

collected from 100 successfully filled questionnaire forms were analysed and discussed, 

and this will be displayed in detail in the next chapter of this thesis. This part presents the 

various steps of the interview starting from selecting the interviewees to translating the 

interviews from Arabic to English. 

 

7.3.2 Selecting the interviewees  

 

We have endeavoured to interview Baghdadi citizens from different knowledge 

backgrounds and different institutions such as the Mayoralty of Baghdad, the University of 

Technology, the University of Baghdad and the Federal Board of Supreme Audit. 

 

7.3.3 Interviewing procedure 

 

The researcher managed the interviews, and he endeavoured to find citizens who are 

living, working and interesting in developing the historic core and policymakers that have 

a future vision on how to advance the case study area. In the process firstly, the researcher 

introduced himself and informed people why they were being invited to participate in a 

research study (developing Old Rusafa). If he/she answered positively, the second step was 

to explain for the interviewees why the research is being done and what it will involve. 

Then the researcher gave them a research information sheet (See Appendix 1) and asked 

people to take time to read the following information carefully and feel free to ask if they 

would like more information or if they do not understand anything mentioned in the 
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information provided. This information also clarifies the purposes of the research project 

and its objective briefly. Each interview took about 30 to 40 minutes. 

 

7.3.4 Ethical issues considerations  

 

The Manchester Metropolitan University has provided the researcher ethical approval for 

this research (See Appendix 2). The researcher had informed the interviewee before they 

started each interview verbally that this interview was voluntary and that he/she can leave 

at any step. They were also informed that there was no compulsion to respond to any 

question that they did not like and that the interview was confidential, anonymous and 

without any photography or voice recording. The researcher clarifies to the interviewees 

that the interview would not extract anything particularly personal and the questions were 

not of an individual, private or sensitive nature. 

 

7.3.5 Translation interviews  

 

Axinn and Pearce, (2006) indicate, “Common language is an essential ingredient in a 

successful mixed method data collection. Language creates the meaning that accompanies 

social interactions and frames behaviour; language creates the building blocks of ideas that 

guide all aspects of social interaction and behaviour. To attempt to observe or interview 

others without knowing their language and then to draw meaningful conclusions about 

their ideas, behaviour, or social interaction is to engage in social research at great peril. 

They argue, “At best, the outcome is likely to be characterised by moderate levels of 

measurement error that generate misleading conclusions. At worst, the level of such error 

may be so high that the researcher's insights into social cause and consequence will bear no 

resemblance to the actual social world being studied. To the extent that researchers 

purposefully engage in introspection to help derive insight into cause and consequence, 

lack of a common language will exacerbate these problems”. They assert, “Language is of 

fundamental importance when social scientists from one country attempt to study those in 

another” (Axinn and Pearce, 2006:189). The researcher prepared the questionnaire survey 

in English, and for Baghdadi citizens, in the main language of Arabic. Therefore, a 

translated version from English into Arabic was given to the interviewees. Then, we have 

translated all participant answers to the English language once again (See Appendix 3). 
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7.4 Case Study Methods (the Area between Al-Rashid Street and the Tigris 

Riverfront in Old Rusafa)  

 

Case study methods as confirmed by Shaban, (2009) are “used to probe deeply and 

intensively to gain insight and understandings of phenomena that are new, not-understood, 

or unexamined”. He asserts, “Case study methods allow researchers to understand the how 

and why of contemporary events, problems and situations in ways that do not require 

control over those events or problems”. He adds, “Case study methods require the 

researcher to understand the case in context where information about the case and its 

context is collected over considerable time and following considerable engagement” 

(Shaban, 2009). Case study research as Wilson, (2016) indicates “is multi-faceted and can 

be undertaken by using a positivist or an interpretive stance, can take a deductive or an 

inductive approach, can use qualitative and quantitative methods, [and] can investigate one 

or multiple cases” (Wilson, 2016).  

 

Khalifehei, (2014) emphasises, “The case study method allows a researcher to investigate 

the data within a specific context directly”. He confirms, “In the majority of cases, a case 

study method selects a small geographical area or a very limited number of individuals as 

the subjects of study”. He adds, “Case studies, in their true essence, explore and examine 

real contemporary phenomena through detailed contextual analysis of a restricted number 

of events or conditions, and their relationships”. He also said “Case study research brings 

us an understanding of a complex issue or object and can expand experience or add 

strength to what is already known through previous research” (Khalifehei, 2014).  

 

Rashed, (2013) indicates, “Case study research is an approach in which the researcher 

explores either single or multiple cases through a detailed investigation, often with data 

collection over a period, to discover one or more events, programmers, activities, or 

processes”. He said, “A case study is often determined by time and place and assists the 

researcher to use multiple sources such as in-depth data and a variety of research methods 

(interviews, observations, reports, and documents from official meeting or informal 

interviews), as part of the investigation”. He adds, “Besides, questionnaires can be used 

within the case study to provide information on a particular issue of interest, dealing with a 
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physical, social, historical, or economic setting. An advantage of the case study approach is 

that it delves into deep levels of detail to examine a given situation” (Rashed, 2013). 

 

 Scholz and Tietje mention, (2002) “The case study approach presented is an empirical 

inquiry that investigates a contemporary problem within its real-life context. 

Understanding the problem and its solution requires integrating a myriad of mutually 

dependent variables or pieces of evidence that are likely to be gathered at least partially by 

personal observation”. They say,” The case study researcher often feels intrinsically 

motivated to investigate a certain case for nonscientific reasons. This may hold true for a 

new type of educational or public health program or a specific project in urban 

development” (Scholz and Tietje, 2002). 

 

7.5 Case Study Chosen 

 

Wilson (2016) asserts that the case study is not a methodological option but rather an 

option of what is to be examined, he mentions that whatever approach we utilised we select 

to explore the case study (Wilson, 2016). Rashed (2013) emphasises, “In case study 

research, the researcher first identifies the case and the bounded system and asserts that it 

is suitable for research regarding providing an in-depth understanding of the cases or a 

comparison of several cases. Moreover, if a collective case study approach is adopted, 

cases with different perspectives within the problem process should be selected. Case 

studies could either be a single instrumental case study, collective or multiple case studies, 

or an intrinsic case study. The latter focuses on a unique or unusual case. The researcher 

describes the unique case in ways that differentiate it from the others, based on a collection 

of features or the sequence of events” (Rashed, 2013). 

 

This research investigates the historic centre of Old Rusafa as a pragmatic case study area, 

which might produce a comprehensive understanding of the particular needs for smart 

sustainable urban development in one of the significant historic area. The old core of 

Baghdad is a unique traditional area going back a thousand years and the historical 

components that survive to this day consist of essential buildings, spines and monument of 

clusters that show the traditional urban sense of the city. Old Rusafa has suffered from 

many serious problems for decades such as the rapid urban of changes and has affected the 
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traditional urban context, the gradual deterioration of the traditional urban and social fabric 

of the traditional spaces, the lack of conservation of the traditional buildings, and the poor 

infrastructure. These issues have affected the homogeneity of the traditional urban context 

in the historic core. Therefore, this research will seek to find a smart sustainable 

framework that might develop the physical urban environment and improve the quality of 

life for their stakeholders.   

 

7.6 Outline and Scope of Research (Case Study Information: Old Rusafa) 

 

Rusafa is the core of Baghdad and has a long history, which spans well over a thousand 

years, and has become a complex urban organism. The area of old Rusafa once enclosed 

within the old wall is approximately 5.4 square kilometres, has a population of about 

203,000 (1980), and contains nearly 15,700 buildings (JCP 1984). Currently, Rusafa forms 

a contrasting mixture of dense irregular traditional fabric and modern gridiron 

developments often conflicting with each other in form, scale, and function (Al-Hasani, 

2012).  

 

Old Rusafa, located on the eastern bank of the Tigris River, is an integral part of the central 

business district and is the largest of all historic areas (Karkh, Adhamiya, and Kadhimiya) 

in the city (Figure 7.3). The importance of Rusafa is of not only local but also of regional 

and national dimensions (Al-Akkam, 2012). It contains the biggest concentrations of 

traditional suqs and workshops and some of the most significant mosques and government 

and administrative buildings in Iraq. Below the main reasons for choosing this area as a 

case study are outlined: 

 

a. The area of old Rusafa represents the main core and the oldest part of Baghdad. 

b. Old Rusafa contains several significant historic buildings: 132 monuments are 

listed, twenty-one monuments of which belong to the Abbasid Empire (762–

1258) and the rest to Ottoman Period (1638–1917). Therefore, it is considered 

as an important heritage that demands emergency protection for its historic 

identity (JCP, 1984). 

c. The decline of the traditional urban fabric in most Iraqi cities and Arab world 

cities have brought into focus the extent to which sustainable design policies 
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can contribute to the management of change in historic areas; old Rusafa is a 

good example of this phenomenon. 

d. The significant features in the historic part of Baghdad such as narrow alleys, 

natural shading, mix-use, human scale pattern, and a walkable and zero carbon 

environment provide an extraordinary base to implement sustainable standards. 

 

 
Figure 7.3: Existing Historic Areas in General Plan of Baghdad 

Source: (Al-Akkam, 2012). 
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7.7 Existing Physical Condition of the Case Study 

 

According to the JCP (1984) surveys, Rusafa accommodated more than 50% of the 

population and employment of the CBD (Central Business District) of Baghdad; it 

occupies 5.4 square kilometres, which is approximately 23% of CBD area. The majority of 

its buildings have two or fewer storeys, giving it a predominantly low horizontal skyline. 

The land use pattern of Rusafa is fairly mixed with residential use and road transport 

facilities at around 23% and 20% respectively. Commercial, business, and industrial uses 

represent other significant types. The residential areas are now squeezed onto the inner part 

of old Rusafa, between the service and industrial part of Sheik Omer Street and the 

predominantly commercial and business part of Rashid Street. Some reasons for the 

deterioration of the physical and environmental conditions of old Rusafa include high 

population densities, clearances for new roads, and neglect of the historic urban fabric. In 

1984 more than 50% of all buildings in the case study were in a poor or very poor 

structural condition and further deterioration has occurred (Figure 7.4).  

 

 

 
Figure 7.4: The Area of Old Rusafa, Building Structural Condition  

Source: (JCP, 1984) 
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The complex development and transformation in the traditional urban fabric have created 

three separate and partly conflicting urban systems. The first one is because of the 

neglected historic urban fabric that suffers from insufficient infrastructure, social and 

amenities facilities, and it is inhabited by an overcrowded and poor population. This part, 

occupying decaying old suq structures and expanding into the former residential district 

included busy local markets and manufacturing facilities. The second part is the modern 

service centre, characterised by Western types and contains banks, shops, government 

building, cinemas, restaurants, hotels and constituted by individualistic blocks in Old 

Rusafa, in both functional and architectural terms. The third part represents the industrial 

part that causes enormous congestion, pollution and unacceptable encroachment on public 

space (Bianca, 2000:252,253).   

 

Old Rusafa has lost 25% of its original historic fabric since World War I, by official 

demolition for new roads and clearance programmes alone. The area of Rusafa is 

characterised by commerce and business, hotels and restaurants with tourist and 

entertainment facilities, a civic centre, including the headquarters of the Baghdad 

municipality, supplies and technical services. Moreover, the land use of Rusafa includes 

many activities. The industry is represented by two types of activities. The Sheikh Omar 

zone is the first type, which is related to large-scale car maintenance, whereas the other 

type is traditional crafts. The old housing includes the textile, printing, and wood- and 

metal-working industries. The second activity is commerce and business, represented by 

Al-Rashid Street, which is considered as one of the highest concentrations of commercial 

and business activities. In addition, public and government offices were constructed 

between Port Said Street and Muthanna bin Harith Shaibani. Housing is another function, 

which is concentrated at the centre of Kulafa and Sadoun. Rusafa also contains areas of 

heritage value and possesses the distinctive culture of patrimony, historically and 

religiously concentrated in the heart of the city centre in the area between the Bridge of 

Bab Al-Mudtham to the north and Al-Jumhoria Bridge to the south. The heritage value 

represented by the traditional urban fabric contains a large number of old buildings and 

small houses. The significant mosques, monumental buildings and traditional markets plus 

private houses were located on the riverfront (Al-Akkam, 2013). 
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7.8 The Main Urban Components of the Case Study 

 

JCP planners identified five main types of urban form in Old Rusafa. The first type was the 

traditional homogeneous places located mostly between Khulafa Street and Kifah Street. 

The second type was the traditional fabrics built between the two World Wars, including 

Rashid and Kifah Street. Modern period blocks were the third type starting in the bank’s 

district of Khulafa Street in the 1950s, and finally, the Sheikh Omar area developed in the 

early 1940s consisting mostly of large, one-storey garages, stores and services workshops. 

JCP planners tried to achieve compatibility between these different urban forms in Old 

Rusafa, with conservation and urban design plans approached complementing each other. 

Therefore, to attain this aim, they suggest that the Municipality of Baghdad should apply 

development control in two stages: firstly, by passive control with guidelines and 

regulations to control private growth in conformity with plans, and secondly, by active 

control assisting or initiating comprehensive development projects to assist the 

implementation of the overall concept. Several focal places in the historic centre were 

selected by JCP planners to illustrate these approaches such as the riverfront, Rashid 

Street, historical spines, the suq system and the Sheikh Omar zone (JCP, 1984). 

7.8.1 Tigris Riverfront 

 

The River Tigris is the most significant natural feature in Baghdad throughout history, as 

the main source for irrigation, recreation and transportation. The morphology of Old 

Rusafa was influenced by the Tigris, and all-important functions were located on its bank 

or very close to it such as the Citadel, traditional suqs, mosques and monumental buildings. 

The riverfront is divided into separate areas of various architectural features (Al-Akkam, 

2012). However, the riverfront nowadays is almost neglected and its character has been 

disturbed by numerous tall buildings which have been built near to some magnificent 

buildings such as Al-Mustansiriya School which was built in 1227. 

 

7.8.2 Rashid Street and Squares 

 

In the late of the 19th century, the Ottomans began to cut the first axis in the traditional 

urban areas and attempted to import Westernization into the urban evolution pattern (Al-



 CHAPTER 7: RESEARCH METHODOLOGY  

  

P a g e   298 

 

Hasani 2012). The opening of Rashid Street in 1908 (completed by the British in 1917) 

was the first change in the traditional urban fabric  (Al-Silq, 2008). The traditional style 

buildings on Rashid Street had a consistent type, which gave the street a continuous 

character. However, its unique character is now threatened by numerous high-rise offices 

blocks, traffic jams, parking on street and by the neglect of its fabric (Al-Hasani, 2012). 

The street became the most significant feature and the centre of business in Baghdad city 

for decades. In Table 7.1, Al-Akkam, (2012) shows important surveys of land use criteria 

in the central area Central Business District (CBD), which comprises a wide strip of 

significant places of activity. He asserts that Old Rusafa has three levels: local, national 

and global (Al-Akkam, 2012).  

 

7.8.3 Historical Spines 

 

One of the most significant elements to develop the traditional urban fabric is the 

regeneration and enhancement of the five major pedestrian alleyways within Old Rusafa. 

These five spines have historically been the vital arteries of the organic form of the old 

area and helped create a sense of homogeneity and continuity between the different areas 

of the city (Sousa, 1952). They provide, more than any other urban feature, a vivid and 

coherent means of understanding the image of the complex form of Old Rusafa. Moreover, 

they offer the best walks by citizens and tourists to explore the richness of the old city and 

offer a great possibility for reconnecting the historic area that has been dismembered by the 

modern road. Five historical spines were identified according to JCP; they are (Figure 7.5):  

1. Bab Al Wastani to the Citadel walkway      2000-meter long 

2. Bab Al Wastani to the Suqs walkway          2200-meter long 

 3. Bab Al Talisim to the Sinak walkway        1600-meter long 

4. Gailani to the Maidan walkway                   2500-meter long 

5. Maidan to the Mustansir walkway               1700-metre long 

 

7.8.4 Suq Area 

 

Suqs are an important component of the traditional urban life of Baghdad, and they are 

together with commercial functions a focus for social interaction. The main suqs of Old 

Rusafa are concentrated in the Bab Alagha area near Al Mustansiriya School and extend 
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northeast through the Shorja Suq which is part of the Central Business District (JCP 1984). 

Nowadays, the suq system is suffering from a rapid change in the mode of production, with 

a very poor condition due to the lack of maintenance and unregulated temporary structures. 

Moreover, the Shorja Suq has suffered from being cut by Kulafa Street and its heavy traffic 

stream (Al-Akkam, 2012).  

 

7.8.5 Boundaries and Wall 

 

The main wall of Old Rusafa was built in 1123 AD and in the late of the 19th century was 

demolished due to the expansion of the old city. In the 20th century, the main wall was 

replaced by a modern wide road. The main problem today is that there is no clear 

definition of the city centre, no effective relationships of the main city centre with 

secondary centres and there is a lack of a clear vision for future growth (Al-Akkam, 2012). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.5: The Area of Old Rusafa: Location of Historical Spines  

Source: (JCP, 1984). 
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Table 7.1: Survey of Land Use for Baghdad  

Source:(Al-Akkam, 2012). 
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7.9 The Problem of General Urban Design Policies 

 

One of the main challenges in the case study of this research today is how to find a 

platform that could solve the battlefield between various architectural styles and 

ideologies. This conflict between, on the one hand, the modern development that shows no 

consideration for the traditional urban context and, on the other, the large stock of 

abandoned, decaying or misused traditional buildings has led to the confusion and chaos in 

the case study area.  The main causes for the present shortage of consistency in the 

traditional urban fabric are (JCP, 1984): 

 

- Urban growth that has shown little opportunity for continuity and organic 

expansion. 

- Insufficiency of a comprehensive master plan that can adapt urban design methods 

related to the special feature of the historic core. 

- The new architectural evolution projects that have been built in Old Rusafa have 

ignored and isolated the existing traditional urban fabric.  

- The lack of clear conservation methods that have the ability to implement the 

renovation, preservation, rehabilitation and promotion the traditional buildings. 

- The lack of clear policy and development schemes that would improve and give a 

positive motive to advance methods that would be applicable in other locations. 

- The ongoing conflict and political instability situation in Iraq and particularly in 

Baghdad. 

 

7.10 The Problem of Urban Form 

 

The case study of this research comprises three main models of the urban form requiring 

various sorts of treatment methods: 

The traditional urban fabric represents the first type, which despite being in worse 

form and with huge ruined districts remains a homogeneous feature based on the 

historical methods of urban life. These traditional areas show a variety of historical 

or more evolutionary typologies. Long strips of historic urban fabric have been left 

between Khulafa Street and north of Kifah Street. The zone of the south of Khulafa 
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Street has been dissected by new wide roads and combined with modern blocks. 

Hence, small parts have stayed intact, among which are Jadid Hassan Pasha, Haidar 

Khana, and Muraba’a. Maintaining the homogeneous structure of these places is 

one of the main problems to deal with; this can be done by implementing the full 

range of active conservation methods from the renovation of one building to 

typologically adapted infill with new structures in response to the dominant 

situation (JCP, 1984). 

 

- The transitional urban fabric consisting mainly of collonaded rows of buildings 

along the street built between 1918 and 1940 is the second type of urban form. 

Rashid Street is the prototype of this streetscape, with a few secondary roads 

leading to the riverside. Kifah Street is another significant example with its 

connections with Rashid Street. Human scale and the fascinating environment that 

it creates for pedestrians is the extraordinary quality of this urban pattern. 

Furthermore, the unity of these road fronts has been disrupted by the deterioration 

of the original structures and the infill of modern buildings, which failed to respect 

the colonnade method or ignored the harmonious determination of the old 

streetscape (JCP, 1984). 

 

-  Modern blocks of varying height and shapes represent the third type of urban 

forms. This pattern has been started in Khulafa Street during 1950, then continued 

in the bank district south of Rashid Street during 1960, and followed up by the most 

recent Khulafa Street projects. Lack of urban integration is the main problem of 

most of these buildings. They are imagined as isolated “show projects”, and do not 

relate to the older structures nor other buildings of their group. Thus, they have not 

set an urban form of their own, but, reproducing other places, they cause a great 

deal of architectural disruption (JCP, 1984).  

 

There are different intermediate problem places to be found beside and between these three 

basic forms because of the conflict of two types of form such as the demolished buffer 

areas between modern development and the traditional urban fabric. Moreover, they are 

conditioned by a mixture of various sorts of buildings within the traditional zone, such as 

large parts of Mustansir Street, the section of the Shorja suq and the former residential 
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quarter nearby. The Sheikh Omar zone is on the border of the historic core, but still within 

the former city walls. This land is occupied by a few residential places, extensive 

workshops, factories, garages and premises, which have occupied the empty area. The 

space-consuming feature of these activities, which mostly are occupied only on the ground 

floor, has resulted in an accumulation of low sheds and compounds (JCP, 1984). 

 

A clear mission emerges from this analysis; it is to establish functional and formal 

relationships between the different isolated parts of the urban structure in order to provide 

a new and complex coherence adapted to the changed situations. Another important issue 

is that the unity of the traditional urban fabric is lost, and it is very hard to reproduce or 

replicate it. In addition, we must seek to sophisticated planning scheme that may succeed 

in establishing compatibility between the existing parts of the urban system. This can be 

done by careful consideration the appropriate sort of connections and divisions, transitions 

and differentiation, and by complementing them with well-matched new parts. Ultimately, 

this can be the most favourable and most meaningful result of a large-scale rehabilitation 

scheme such as the Old Rusafa case study. To obtain these aims we must tackle smart 

sustainable solutions, conservation strategies and urban design policies, and most 

importantly to differentiate between two different zones of intervention in the case study 

(JCP, 1984): 

- Traditional districts that are specified by a more or less homogeneous historical 

urban fabric, even if partially transformed during the transitional period. These 

places also contain a number of single modern building or blocks, which of course 

will remain, at least into the near future. 

- Districts that are not improved in historical times like the Sheikh Omar zone, 

districts where the traditional urban fabric has already been demolished such as 

Khulafa Street, and furthermore, neighbourhoods that are suggested to be converted 

into future redevelopment places. These areas also include isolated monumental 

buildings that must be given environmental preservation. 

It is also important to consider two main concerns in the development of the historic core: 

- The first concern is the type and the number of conservation projects, like a 

renewal of the traditional buildings, preservation of environmentally essential parts 

of the urban fabric, infill of empty places with new buildings that have related 
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typology to re-establish the coherence of the traditional urban fabric, and the 

consolidation of vital functions such as modern social facilities. 

- The second concern is the use of the modern principles and methods in the 

advancement of the historic centre, such as approaches to smart cities concepts, the 

use of ICT and IoT, norms of smart urbanism and urban sustainability approaches. 

It is, however, important to integrate these concepts with the principle of 

conservation that would safeguard the coherence of the modern advancement in 

itself. 

These two main methods should, therefore, be integrated and not conflicted, and their main 

aim is to solve the conflict between the modern and the traditional norms and find a smart 

and suitable way to enhance the urban context of Old Rusafa. To implement this objective, 

a convenient means of advancement control on two levels should be established by the 

Municipality of Baghdad. In this context, development would be managed in two ways 

(JCP, 1984): 

- Passive management could mean that an appropriate set of rules, guidelines and 

regulations is to be implemented by which private initiative is driven in such a way 

as to follow the overall method of advancement. Therefore, the Municipality of 

Baghdad might manage the current area of development by controlling the private 

building activity, without the participation of essential public funds. 

- Active management could implement comprehensive urban advancement schemes 

partly or financed or supported by the Municipality of Baghdad, which could offer 

a significant step in accomplishing the overall method of advancement. As these 

plans are controlled and authorised by the Municipality itself, it could manage the 

project entirely. These sort of schemes might require solving complex issues in 

districts of strategies significance. 

7.11 Selection of Main districts for Integrated Smart Sustainable Urbanism 

framework 

Due to the time available and the limitation of this research, it has not been possible to 

propose a complete urban design solution for the whole of Old Rusafa, nor to address all 

chosen action places with the same degree of detail. However, it is fundamental to 

emphasize, support and represent the principles of the structuring scheme by advancing the 
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framework for the selected area, for two main purposes. The first one is due to the planning 

problems, which might not be solved without a convenient feedback from the urban design 

stage, which could assert the actual suitability of the abstract planning assumptions. 

Secondly, the Municipality of Baghdad might evaluate a more visual explanation of the 

implication of the general planning framework. 

 

The following smart and sustainable urbanism framework for the selected area can be seen 

as an endeavour platform to translate the structure plan principles into dimensional form 

and to come to a step closer to the reality, which can be materialised only by actual 

accomplishment. However, it should be noted that the urban design schemes and the 

framework presented are at no more than a conceptual stage and that they might require 

more advanced and detail before they could be taken as design proposals in architectural 

terms. Different plans have been prepared by various groups like JCP 1984, which show a 

variety of methods corresponding to particular interests, background and personal style. 

These schemes might bring a great richness to our research, and it will benefit research 

framework when considering future more detailed plans in Old Rusafa. The selection of 

focal areas for the research framework and urban design scheme, and the degree of detail 

in their treatment was dependent on the desire of the Municipality of Baghdad and by the 

prerequisites of the total research project structure. 

 

An adequate amount of three-dimensional data should be produced on the modern 

redevelopment places; the treatment also should have the ability to solve the problems in 

Old Rusafa. Because of the importance of the historic centre and its size, a framework and 

urban design scheme are preferable to a concentration on limited places, and this has 

dictated the more schematic method of this research. The area between Rashid Street and 

the Riverfront is an essential part of Old Rusafa that might pose both conservation and 

development problems. The basis of the proposals for the rehabilitation of main districts is 

detailed assessments of the existing architectural heritage and general design guidelines. 

This research will examine the area between Al-Rashid Street and the Tigris Riverfront in 

Old Rusafa. This area consists of a longitudinal strip extending approximately four 

kilometres between bab Al-Moatham and bab Al-Sharqi. I will divide this area into four 

zones (A, B. C, D) (figure 7.6). 
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Figure 7.6: The Area Between Rashid Street and the Riverfront in Old Rusafa  
Source: Author (2017) 

 

7.11.1 Historical Background of Al-Rashid Street 

 

In the urban planning scene, Al-Rashid Street has not only been considered as the first 

modern street in Baghdad but also in Iraq. The traditional street is about 3,120 m long and 

about 12 m wide started by Khalil Pasha in 1915 and completed by the British around 

1917, the street linked the two old gates of Old Rusafa and was characterised by its 

colonnaded paths and with its traditional two floor buildings, human scale, architectural 

unity and convenient shading paths for pedestrians. The traditional buildings and the 

variety of architectural styles on both side of Al-Rashid Street show the story of the 

development of the old city over the last one hundred years. Its building can be 

characterized by the workmanship and traditional materials, which have been quite 

remarkable assets to good design and detailing. The arcade of these traditional buildings 

along both of its sides provides a collonaded walkway approximately 3.5 m wide and 5 m 

high. Physically and morphologically, this street is divided into four main areas due to the 

construction of bridges from 1939 to the present that resulted in physically cutting Al-
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Rashid Street into these parts. Nowadays, there are several high modern buildings, which 

penetrate the traditional street of Old Rusafa, and ignore the unique character of the road 

and confused the urban scene of the historic centre. This has been started since the 1950s 

because of a lack of efficient urban designs policies and urban development controls. Al-

Rashid Street has represented the commercial and cultural centre of Baghdad for many 

decades and today it is a part of the CBD area of the capital city (JCP, 1984). 

 

7.11.2 Historical Background of Tigris Riverfront 

 

The Tigris River is one of the essential natural aspects that play a significant role in 

promoting the prosperity of Baghdad from the past decades until now. It has been 

considered as the main source of irrigation and developing the surrounding agricultural 

areas of the capital city of Iraq. Furthermore, it has become the space of entertainment and 

the element of connection with other cities. Three boat bridges crossed the Tigris River and 

connected between Old Rusafa and Al- Karkh during the late Abbasid period (1055-1258) 

when Old Rusafa expanded into its familiar rectangular form. JCP (1984) stated, “There 

are no specific written references to the form of riverfront in the Abbasid period, strong 

evidence including some archaeological finds suggests that Rusafa's riverfront was walled 

like the rest of the city. The only opening to it was the central gateway facing the bridge”. 

They also assert, “The riverfront was public property, and consequently people were not 

allowed to build directly on the riverfront with the exception, perhaps, of Caliphs and other 

important or rich notables. It was only after the destruction of the riverfront wall that 

houses began to appear directly on the Tigris, a trend that became persistent in the 

nineteenth century. Today, the Rusafa Riverfront retains a number of outstanding 

monuments, mosques, traditional suqs, khans and private houses out of key with their 

surroundings but it also suffers from the impact of modern buildings, from the decay of 

historic structures and total environmental neglect” (JCP, 1984). The Tigris Riverfront has 

displayed the possibility for conservation and rehabilitation of its historic buildings; it also 

can be an attractive part of Old Rusafa. Moreover, the Riverfront will have the opportunity 

to become an economically, culturally and socially crucial area of the historic centre. 
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7.12 Discussion and Conclusion   

The area between Rashid Street and the Riverfront is a significant part of Old Rusafa that 

might pose both conservation and development problems. Therefore, this area was selected 

as a case study area, and mixed research method (quantitative and qualitative) was adopted 

for the evaluation of the physical urban context of the case study area and the amenability 

of this area to smart sustainable cities concept. An observation approach will be utilised to 

gather information for the qualitative research method. Furthermore, the qualitative 

research approach will utilise walking and serial vision as an observation method to collect 

the visual information for the area between Rashid Street and the Riverfront. Later this 

research will produce a sequence of photos according to the qualitative information that 

has been gathered during the walking through the case study area with an explanation for 

each picture. A structured interview and questionnaire survey will be utilised for the 

quantitative research method to gather information from a large number of stakeholders. 

Participants' opinions will be a significant part of the research methodology that aims to 

determine the conventional approach to advance the historic centre. 

 

7.13 Chapter Summary  

This chapter has examined the research method and the strategies that were embraced for 

gathering and analysing the information. The comprehensive mixed research method for 

this empirical thesis is a cross-sectional comparison conducted as an integration of 

qualitative and quantitative research methods. The first section of this chapter examines the 

importance of mixed research methods for looking at the case study and identifies the two 

approaches quantitative and qualitative method. Then this chapter determines the study 

area, which is the area the area between Al-Rashid Street and the Tigris Riverfront in Old 

Rusafa. It clarifies the processes of fieldwork and data collection methods such as the 

walking tool, observation approach, and serial vision. Moreover, this chapter shows the 

procedure of collecting interview data and the steps of the interview process. Finally, this 

section of the thesis has explained how this research investigates the historic centre of Old 

Rusafa as a pragmatic case study area, which might produce a comprehensive 

understanding of the particular needs for smart sustainable urban development in one of 

the significant historic areas. 
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8 Introduction 
 

aghdad and especially the historic core Old Rusafa has its own determinants which 

could be local, national and international with various and significant processes and 

techniques of mapping, sampling, surveying and analysing that require more consideration 

in analysing the traditional centre. It is important that the analysis should be designed in a 

way that examines the determination of the work on the local context of Old Rusafa. These 

determinations contain the availability and type of the information that might be gained, 

the current and the available literature on Old Rusafa, the availability of techniques for 

fieldwork, time determination etc. It might also depend on the kind of organisational 

structure of urban design methods followed in Old Rusafa and Baghdad as well.  

 

This chapter will illustrate the case study information and develop a comprehensive 

understanding of the existing physical condition. It will seek to bring to particular light 

aspects of the case study (the area between Al-Rashid Street and the Tigris Riverfront in 

Old Rusafa), which has been chosen as the case study area of this thesis. This part also will 

clarify the information gathering method and exemplify the analytical stage of the 

gathering data. It will utilize the methodological approaches and tools that analyse the 

fieldwork to answer and elaborate the research questions. Using various sources such as 

maps, photographs and legislative texts, this chapter endeavours to cover the research aim 

three and question one part A (page 3) along with thesis methods, which will be utilised to 

achieve and fill the research gap. 
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8.1 Field Survey Structure 

 

The information below is the main data of this thesis. The technique of gathering 

information, the approaches adopted in the process, and the type of this information are the 

main aspects of the methodological approach. This will demand including an accurate plan 

for the method to gain the goal of this research. The field survey aims to assess the current 

situations of the social and urban contexts of traditional areas (the area between Al-Rashid 

Street and the Tigris Riverfront in Old Rusafa) to facilitate successful advance and 

improvement of the historic core. It will assess the four zones of the case study area (the 

area between Al-Rashid Street and the Tigris Riverfront in Old Rusafa will be divided to 

Zone A, Zone B, Zone C and Zone D) according to eight elements: 

 

1. Historical background 

2. Historic and Architectural Value 

3. Historic and Traditional Buildings 

4. Building Uses 

5. Building Height  

6. Structural Condition Assessment of Buildings  

7. Observation Survey for Al-Rashid Street  

8. Observation Survey for Tigris Riverfront 

 

8.1.1 Historical Background 

 

Historical background is one of the main element to assess the physical urban context of 

the area between Al-Rashid Street and the Tigris Riverfront in Old Rusafa. This section of 

the field survey examines the importance of each part of the case study and shows how 

each section contains traditional buildings, traditional paths, traditional baths, significant 

mosques, traditional Baghdadi houses and historical buildings, and it mentions who and 

when these buildings were built. Furthermore, it displays the name of these traditional 

areas and presents how each area was in the past. 
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8.1.2 Historic and Architectural Value 

 

One of the significant elements in the examining of the case study area to achieve smart 

and sustainable indicators is historic and architectural value. Therefore, the case study 

buildings of each zone will be examined in this field investigation through seven 

categories; these categories are historic buildings, early traditional, art nouveau, art déco, 

modern buildings, empty spaces and unknown. The results of this section promote this 

thesis to find what is the best type of potential conservation projects which could be used 

to develop the case study area, such as renewal of traditional buildings, a preservation of 

the physical urban fabric. It also assists to find the possibility of using new methods in the 

advancement of the historic centre, such as the smart sustainable cities concept. 

 

8.1.3 Historic and Traditional Buildings 

 

The four zones of the area between Al-Rashid Street and the Tigris Riverfront in Old 

Rusafa will be examined by historical and traditional buildings category that denoting a 

particular use or date according to this field examination. It is essential to determine the 

location and number of the traditional and historic buildings in each zone of the case study 

area to assess the case study opportunities and constraints. The conflict between heritage 

and modern life in the traditional area has led to both pros and cons results. This study will 

utilise the historical and traditional buildings category to evaluate and assess the physical 

environment in the historic centre. The main strategies of urban conservation will 

determine by examining this category, and that will lead to clarifying appropriate strategies 

that might apply to Old Rusafa. 

 

8.1.4 Building Uses 

 

The traditional area is facing many problems, the tendency towards modernism, for 

example, one of an essential issue that has affected the physical, socio-economic, cultural 

situations in the historic area. Determining and analysing building uses will enable us to 

understand the complicated situation in the area between Al-Rashid Street and the Tigris 

Riverfront. On the other hand, it will reduce negative outcomes by creating new 

opportunities, promoting urban conservation processes and implementing the concept of 
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smart sustainable cities. The case study area include many traditional and modern suqs that 

represent an important part of the CBD of Baghdad. Therefore, the case study area will be 

investigated by nine main building use categories (mixed-use commercial and 

administrative, residential, mixed-use, parking, entertainment, not occupied, open spaces, 

industrial, religious) according to this field survey.   

 

8.1.5 Buildings Height  

 

The majority of the CBD area of Baghdad was in Old Rusafa. In addition, Al-Rashid Street 

is considered as one of the most significant commercial streets in Baghdad. Thus, we can 

see that there is diversity in buildings height in the area between Al-Rashid Street and the 

Tigris Riverfront starting from zero level up to thirty. Illustrating the skyline of the case 

study area is a significant issue in the planning procedure. Therefore, buildings height of 

the case study will be evaluated to understand what are principles should be utilised to 

achieve the requirements of the case study development. 

 

8.1.6 Structural Condition Assessment of Buildings 

 

The need for a smart sustainable framework strategy to develop the physical urban context 

of the case study area and to create a platform that might solve the conflict between 

traditional and modern design principles will require an assessment of the structural 

condition of historical and traditional buildings. This category will play an important role 

in the preservation of the case study identity. Therefore, eight categories (under 

construction, very good, good, acceptable, poor, deteriorated, ruins and empty spaces) 

were utilised to evaluate the case study area buildings. 

 

8.1.7 Observation Survey for Al-Rashid Street  

 

The Observation Survey for Al-Rashid Street will advance the field survey and knowledge 

to measure and assess the physical condition of the case study area. It will help this 

research to determine the smart sustainable dimensions that could preserve the identity of 

the case study area and form the framework for the future city. We can assess from 
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observation survey the conditions of the historical and traditional building that located on 

this traditional street. Moreover, it will show the differences of architectural styles in each 

zone of the case study area. We will examine the skyline of Al-Rashid Street by this 

survey. 

 

8.1.8 Observation Survey for Tigris Riverfront  

 

Observation survey for Tigris Riverfront is an important method to evaluate the physical 

urban situation in this part of the case study area. It will present potentialities of advancing 

the urban heritage context of Tigris Riverfront and preserve its identity. It also will assess 

the skyline of the Tigris Riverfront, historical and traditional buildings conservation and 

pedestrian movement along the riverfront. 

 

8.2 Field Survey for Al-Rashid Street Zone A (Haidar Khana Area and Hassan Pasha 

Area)  

 

In the Zone A, we will exclude the location of the Iraqi ministry of defence (which was the 

location of the old citadel) from our field survey due to the security reasons and the 

complex political situation in Iraq.   

 

8.2.1 Historical background of Haidar Khana Area 

 

Haidar Khana was an old district going back to the Abbasid period, and it was called Al-

Thalatha Souk. This area has many paths, and each of these paths has a name such as 

Bakers’ path, Dinar path (later was called Al Mamoun Street) and Zaka path (later was 

called Mutanabi Street). Furthermore, this area contains several significant mosques like 

Haidar Khana mosque, which was built by Dawood Pasha in the 1827 AD and was 

considered the most outstanding monument in the Ottoman era. Another essential mosque 

was the Mosque of the Wali of Baghdad Hussein Pasha, which was built in the 1693 AD. 

Haidar Khana area also has significant houses like the house of Wali of Baghdad Ahmed 

Pasha Bazarkan which was built in 1690 AD. This house was turned into a school after the 

end of the First World War. 
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8.2.2 Historical background of Hassan Pasha Area 

 

Hassan Pasha area was considered as part of Al-Thalatha Souk and then was known as 

Sultan Market Place related to the Sultan Tegrel Bek Seljuk in the 1063 AD. This area 

included many features such as  Al-Wazir Mosque which was built by Hassan Pasha in the 

1597 AD, Al-Sarai area, the Ottoman soldiers Mess, the shrine of Papa Korcor, Mutanabi 

Street and French Consulate. Hassan Pasha area included many palaces, gardens and 

cultural institutions in the time of the Abbasid period like Al-Muwaffaqia School, which 

was built by Muwaffaq Ibn Abed Allah in the 1141 AD. 

 

8.2.3 Historic and Architectural Value in the Zone A (Architectural Types) 

 

Historical and architectural value is one of the significant elements in the examining of the 

case study area to achieve smart and sustainable indicators. Therefore, the Zone A 

buildings have been examined in the case study field investigation according to their 

historical and architectural importance dividing them into seven categories (historic 

buildings, early traditional, art nouveau, art décor, modern buildings, empty spaces and 

unknown) (figure 8.1). The vast majority (45%) of five hundred and fifty buildings have no 

architectural style according to the outcomes of the field survey of the historical and 

architectural value in Zone A, whereas, historical buildings were recorded at 10% in this 

survey. From Figure 8.2, we can see that the traditional buildings accounted for 13% of all 

buildings in the case study area Zone A. The results also asserted (figure 8.2) that modern 

buildings in the Zone A were recorded at 11%. Art Nouveau (Art Nouveau is the building 

constructed by brick and steel I section going back to the late 1920s and early 1930s and 

are characterized by their organic lines that influenced by European style that began to 

reach Iraq at the time) was another essential element that has assessed by the field survey 

of the old centre of Baghdad, which was accounted 5% of all building in zone A. 

Furthermore, the Art Déco category (Art Déco is the building constructed of brick and 

steel I section with geometric decoration of the brick material and using the iron material 

in the quarry of the balconies. This type is characterised by straight lines and angles in 

their architectural elements of its elevations, and going back to 1930s and early 1940s) 

accounted 4% in this examination. The field survey also shows that empty spaces recorded 

12% of buildings in the zone A of Al-Rashid Street. 
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Figure 8.1: Historic and Architectural Value in the Zone A (Architectural Types) 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.2: Historic and Architectural Value in the Zone A (Architectural Types) 

Source: Author (2017) 
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8.2.4 Historic and Traditional Buildings in Zone A 

 

This field examination of Old Rusafa Al-Rashid Street Zone A revealed that there were 

thirty-five buildings considered as traditional buildings within zone A, denoting a 

particular use (Khan Al-Mdallal and Al-Rasheedia School). Moreover, this part of Al-

Rashid Street has included fourteen historical buildings, denoting a particular use (Saray 

building and its Qushla clock tower that was built in 1869, Al-Srajeen Suq that was built in 

1802 and court zone) (figure 8.3). The Zone A contains several significant suqs such as 

Mutanabi Street that includes the book market and Saray suq for selling stationery. This 

part from Old Rusafa (zone A) has embraced many traditional mosques such as Ahmadiya 

mosque which was built by Ahmad Pasha in 1769, Numaniya mosque which was built in 

1772 by Fatima Biktash al-Sayid Wali to memorialize her husband, Numan Agha lbrahim 

and Saray mosque that was built in 1704 by Hasan Pasha. The Zone A district as it was 

asserted by this survey contained some of the significant traditional buildings such as the 

Baghdad Museum that was built in 1910. Moreover, this part of the case study area 

includes traditional Baghdadi house like Kihami house which was built in 1920 and Salima 

Daud house that was built in 1900. 

 

Figure 8.3: Historic and Traditional Buildings in Zone A 

Source: Author (2017) According to The Municipality of Baghdad 
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8.2.5 Buildings Uses in Zone A 

 

The concentration of various uses in Al-Rashid Street Zone A was very high, containing 

different activities such as commercial and administrative activities. Therefore, nine main 

buildings use categories, which have been investigated in the case study area of the survey 

of Zone A (Mixed-use commercial and administrative, residential, mixed-use, parking, 

entertainment, not occupied, open spaces, industrial, religious) (figure 8.4). Mixed-use 

commercial and administrative (55%) were the majority of buildings uses in the case study 

area Zone A according to the field survey of Al-Rashid Street in Old Rusafa (figure 8.5). 

Furthermore, the data from Figure 8.5 asserted that the other mixed-use category 

(commercial and residential or industrial) was recorded 25% of the building uses in the 

Zone A. However, it can be seen from the information in Figure 8.5 that the open spaces 

category was only recorded 5% in this field survey of the Zone A of all building uses. 

Similarly, industrial and entertainment categories accounted for a similar rate of 2% each 

of them. Moreover, from the data in Figure 8.5, it is clear that 4% of building uses in the 

Zone A of the traditional street were religious categories. Unoccupied buildings in the case 

study area Zone A have recorded 4% of all the buildings. It is obvious from Figure 8.11 

that there are diverse buildings uses in Al-Rashid Street Zone A, which supports the 

significance of the need of finding new smart sustainable approaches to develop Old 

Rusafa. 
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Figure 8.4: Buildings uses in Zone A 

Source: Author (2017) According to The Municipality of Baghdad 

 

0 10 20 30 40 50 60

Buildings Uses in Zone
A

Ruins Religious

Industrial Open Spaces

Not Occupied Entertainment

Parking Mixed Use

Residential Mixed-Use Commercial and Administrative
 

Figure 8.5: Buildings uses in Zone A 

Source: Author (2017) 
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8.2.6 Buildings Height in Zone A 

 

According to the survey of Zone A, we can see that the majority were mix-uses buildings 

as this area represents the main part of CBD area of Baghdad, therefore, we can observe 

that there is a variety in building height in the Zone A of Al-Rashid Street starting from 

zero storeys up to thirty (figure 8.6). The outcomes show that 47% of the buildings in the 

Zone A have two storeys, whereas, 1% of buildings in the Zone A were considered to have 

just four floors. It is clear that there is strong evidence from Figure 8.7, 23% of buildings in 

Zone A being single storey. Moreover, buildings that have three storeys accounted for 14% 

according to the field investigation of the historic core of Baghdad Zone A. This survey 

reveals that two storey buildings (buildings that have ground and first floor) have recorded 

13% in the field investigation of Al-Rashid Street Zone A. It can also be seen from Figure 

8.7 that buildings with four floors to thirty storeys in the zone A of the case study area 

accounted for 3% of its buildings. The skyline of Al-Rashid Street is a very fundamental 

issue to be clarified in the planning processes. Thus, building height of the case study is 

significant to understand what concepts should be utilised to fulfil the requirements of the 

case study development. 
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Figure 8.6: Buildings Height in Zone A 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.7: Buildings Height in Zone A 

Source: Author (2017) 
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8.2.7 Structural Condition Assessment of Buildings in Zone A 

 

The improvement of the physical urban context of Al-Rashid Street in Old Rusafa and the 

preservation of its identity will require an assessment of the structural condition of 

historical and traditional buildings in the case study area. Eight categories (under 

construction, very good, good, acceptable, poor, deteriorated, ruins and empty spaces) 

were used to evaluate Zone A buildings (figure 8.8). The results, as indicated in Figure 8.9, 

showing that 10% of all buildings in Zone A were in a very good structural condition. 

Furthermore, we can see from the result in Figure 8.9 that buildings in a good structural 

situation have accounted for 29% of zone A buildings. However, the data from Figure 8.9 

emphasize that 17% of buildings in Al-Rashid Street Zone A were in a poor situation. In 

addition, Zone A buildings were in a deteriorating category, recorded at 23% of its 

buildings. Furthermore, this examination believes that buildings in an acceptable structural 

situation accounted for 20% and these buildings are in urgent need to be preserved. It can 

be seen from the field survey that there are no buildings under construction or in an 

excellent condition in this area. Furthermore, empty spaces accounted for just 1% of 

buildings in the Zone A. 
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Figure 8.8: Structural Condition Assessment of Buildings in Zone A  

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.9: Structural Condition Assessment of Buildings in Zone A  

Source: Author (2017) 
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8.2.8 Observation Survey for Al-Rashid Street Zone A 

 

 

Figure 8.10: Observation Survey for Al-Rashid Street Zone A  

Source: Author (2017) 

 

1, 2, 3: walking from Al-Rasafi square toward Al-Rashid Street zone A, we can see that 

this part of our case study was missing clear cycle path, sitting areas and green areas and 

still people were walking on the road as a result of goods for sale on the pavement (figure 

8.10). 
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4, 5, 6, 7: Zone A contains many significant historical and traditional buildings such as 

Haydar Khana mosque, which was built by Dawood Pasha in the 1827 AD. We can see 

also from photo number six in Figure 8.10 there is some work preservation to its dome, 

whereas, in photo number seven we can observe that the traditional building in Al-Rashid 

Street zone A still require urgent need to be conserved. 

 

 

 

 

 

 

 

8, 9, 10: It is clear from photos above that there are different architectural styles in zone A, 

however, the majority were of unknown style. Furthermore, the majority of building height 

in this part are between two to three floors. The shaded arcade was still present in Al-

Rashid Street on both sides of zone A. 

 

 

 

 

 

 

 

11, 12: Walking toward the old citadel area, we can see Al-Maidan square and Al-Maidan 

bus station that represent an important part of one of the traditional hubs in Old Rusafa. 

Moreover, we can see also from photo twelve the Ministry of Municipality and Public 

Works building.  
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13, 14, 15: This part of the case study zone A contains many modern buildings and is the 

beginning of the location of the Iraqi Ministry of Defence, which was the location of the 

old citadel. It can be observed from photo number fifteen the concrete wall that surrounded 

this area and even prevents pedestrians from walking on the other side of Al-Rashid Street. 

 

16, 17, 18: The end of zone A in the field survey was the location of Uzbeki mosque, 

which was built in 1681 by Abd al-Aziz Khan as a tomb of Quli Khan and rebuilt again in 

1818 in the time of Daud Pasha, and Bab Al-Muadham square. 
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8.2.9 Observation Survey for Tigris Riverfront Zone A 

 

 

Figure 8.11: Observation Survey for Tigris Riverfront Zone A 

Source: Author (2017) 

 

 

1: The ministry of defence buildings is the beginning point of the Tigris Riverfront of Old 

Rusafa, which also represents the old citadel area. We can see from photo 1 in Figure 8.11 

that there is a concrete wall as a way to protect these buildings from any outside attack. 

However, this wall has separated and blighted the riverfront, and nobody can walk near 

this area.  



 CHAPTER 8: THE CASE STUDY AREA (OLD RUSAFA) ANALYSIS AND EXAMINATION  

  

P a g e   329 

 

2: Continuing to walk along Karkh riverfront edge facing the case study area. The next 

building to the ministry of defence buildings is The Abbasid palace was built between 

1180 and 1225. This traditional building showed poor conservation of its history and even 

was neglected. The relation between the Abbasid palace and Tigris Riverfront was poor 

and ignored by the governmental institutions that could develop this area for visitors and 

tourists.  

3: The traditional school was another traditional building located On Tigris Riverfront of 

Old Rusafa. This building displays a good state of repair to its white elevations and 

structure. However, the site plot boundaries prevent pedestrian movement along the 

riverfront (figure 8.11). 

 

4: A new building with traditional form was constructed in recent years. This land was 

empty ten years ago. The designer used yellow brick and arched windows style. 
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5: Continuing to walk along Tigris Riverfront we can see next to the new building there is 

a one-floor traditional building called the house of the governor connected to a mosque 

from its left side. This historic building requires intensive conservation work. 

 

 

6: Qishla tower is a famous tower clock and is one of the important monument in Old 

Rusafa due to a large number of visitors each day. This monument is surrounded by 

traditional building and known as the ‘Sarai Building’. The tower clock and Sarai building 

were built in 1869. Many artists, poets, journalists, reporters and singers came to this place 

on each Friday to meet and show their works and talents overlooking the river. 

 

7: Cultural Baghdadi centre and Al-Wazir Mosque were two main traditional buildings at 

the end of the zone A. Al-Wazir Mosque was built by Hassan Pasha in 1600 and rebuilt 

again by the Awqaf in 1957 after being ruined by the severe floods of 1831. Next, we will 

move to zone B after the bridge.  
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8.3 Field Survey for Al-Rashid Street Zone B (Saba Abkar and Ras Al-Qarya) 

 

8.3.1 Historical background of Saba Abkar Area 

 

The Saba Abkar area is located on the shores of the Tigris and surrounded by other districts 

such as Ras Al-Qarya, Al Morabaa and Al-kader-Khana. It was called at the beginning of 

the 20th century Sharia Pachachi House. This area contain many landmarks like Numan 

Al- Pachachi Mosque which is located in the alley between Al-Nehr Street,  Al-Rasheed 

Street and the house of the Russian consulate, which is today a set of stores,  Mr. Al - 

Badawi 's hospice in the centre of Al - Rashid Street, the Baghdad Chamber of Commerce, 

Dar Al-Qassed occupied today by Hafiz al-Qadi building which is located in Al-Wathba 

Square and the National Cinema. 

 

8.3.2 Historical background of Ras Al-Qarya Area 

 

Ras Al-Qarya area is located on the shores of the Tigris and surrounded by other districts, 

for example, Bab Al-Agha, Dahana and Saba Abkar area. This area was an agricultural 

settlement that already existed in Baghdad and then an ancient place going back to the 

Abbasid period. It has been extended since the third century AD when it was surrounded 

by the palaces of the caliphs, princes and the houses of the state. The main palace in this 

area was the Palace of the Crown, which became the official seat of the Abbasid Caliphate 

in the last three centuries of its history, estimated to be located at the Firefighting building 

in the centre of Al Nahr Street. The alleys from this place to the surrounding areas are still 

in radial form and are one of its features. In that area also was the house of Prince Malik. 

In recent centuries, this area has witnessed the emergence of several commercial, religious 

and service buildings such as Khan al-Kandir, Khan Sayyid Kaseb, Khan al-Karaj, the 

Haidar Bath, which dates back to the tenth century of migration (16 AD) (1069 AH - 1658 

AD) and Al-Kasqy Mosque which was built in 1658 AD. 
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8.3.3 Historic and Architectural Value in Zone B (Architectural Types Survey) 

 

A total number of buildings (1433) in Zone B were examined by the case study field 

survey according to the importance of their historic and architectural value dividing them 

into seven categories groups (historic buildings, early traditional, art nouveau, art déco, 

modern buildings, empty spaces and unknown) (figure 8.12). The outcomes of historic and 

architectural value in Zone B show that the majority (70%) of buildings have no 

architectural, whereas historical and traditional buildings were recorded 2% for each of the 

two categories. The results also, as indicated in Figure 8.13, show that 10% of the 

buildings in Zone B were modern. Art nouveau was another significant aspect that has 

evaluated by the field survey of the historic centre of Baghdad, which was accounted 7% 

of all building in Zone B. Moreover, the Art Déco category accounted for 8% in this 

investigation. The field investigation also displays that empty spaces recorded 1% of 

buildings in the Zone B of Al-Rashid Street. 
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Figure 8.12: Historic and Architectural Value in the Zone B (Architectural Types) 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.13: Historic and Architectural Value in the Zone B (Architectural Types) 

Source: Author (2017) 
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8.3.4 Historic and Traditional Buildings in Zone B 

 

The field investigation of Al-Rashid Street Zone B in Old Rusafa displayed that there were 

44 buildings identified as historical and heritage buildings within zone B, denoting a 

particular use (Khan of Shah Bandar and Khan Yassin Khudairi) (figure 8.14). The Zone B 

thrived with many significant old mosques, traditional houses, historical buildings, 

traditional khans, traditional baths and contains some important suqs in Old Rusafa. The 

Zone B area as it was confirmed by this survey contained some of the significant historical 

buildings going back to the Abbasid period such as Al-Mustansirya School, which was 

built in 1227-1234 AD and has considered as one of the most remarkable Islamic buildings 

in Iraq. This part from Old Rusafa has embraced many traditional mosques such as Al 

Asifi tomb and mosque that was built by Daud Pasha in 1825, Qaplani mosque that was 

built in 1676, Khafafin mosque is minaret was built 1202, Ahmadi mosque that was built 

in 1800, and Wifaiya mosque that was built in 1650 and rebuilt in 1885. Moreover, this 

part of the case study area includes traditional suqs, for example, Al-Saffarin suq and Shoja 

suq in Bab Al-Agha area were built in 1800. 

 

 

 

Figure 8.14: Historic and Traditional Buildings in Zone B 

Source: Author (2017) According to The Municipality of Baghdad 
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8.3.5 Buildings Uses in Zone B 

 

The Zone B of Al-Rashid Street in Old Rusafa include many traditional and modern suqs 

that represent an important part of CBD of Baghdad (figure 8.15). Mixed-use commercial 

and administrative, residential, mixed-use, parking, entertainment, not occupied, open 

spaces, industrial, religious were nine main buildings uses categories that have been 

examined in the case study area of the investigation of the Zone B. The majority of 

building uses in the case study area Zone B were mixed-use commercial and administrative 

(70%) according to the field survey of Al-Rashid Street in Old Rusafa (Figure 8.16). 

Moreover, the data from Figure 8.16 indicates that the other mixed-use category accounted 

for 2% of the building uses in the Zone B. It can be seen from the information in Figure 

8.16 that the open spaces category was only recorded at 5% in this field survey of the Zone 

B of all buildings uses. Similarly, parking and residential categories were rated with a 

similar score of 2% for each of them. From the data in Figure 8.16, it is clear that 8% of 

buildings uses in the Zone B of the traditional street were religious categories. Buildings 

that were industrial uses in the case study area Zone B have accounted for 6% of all the 

buildings. It is obvious from the Figure 8.16 that there are different building uses in Al-

Rashid Street Zone B that emphasized the significance of the need of finding new smart 

sustainable methods to advance the case study area. 
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Figure 8.15: Buildings uses in Zone B 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.16: Buildings uses in Zone B 

Source: Author (2017) 
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8.3.6 Buildings Height in Zone B 

 

The majority of the CBD area of Baghdad was in Old Rusafa. Thus, we can see that there 

is diversity in buildings height in the Zone B of Al-Rashid Street starting from zero level 

up to thirty (figure 8.17). It is clear that there is strong evidence from Figure 8.18, 42% of 

buildings (1433) in the Zone B have two storeys, whereas, 1% of buildings in the Zone B 

were considered to have just ground floors. The field investigation of the historic core of 

Baghdad reveals that the one floor or buildings with just ground and first floors were 

recorded 35% of the whole buildings in the zone B. It can also be seen from the Figure 

8.18 that buildings with three floors in the Zone B of Al-Rashid Street accounted for 15% 

of its buildings. Moreover, buildings in Zone B that have five to nine storeys have recorded 

3% of buildings according to the field survey. The outcome of our investigation also shows 

that 1% of the buildings have ten to thirty storeys. Clarifying the skyline of Old Rusafa is a 

very fundamental issue in the planning procedure. Therefore, building height of the case 

study is a very significant to be evaluated to realise what are principles should be used to 

fulfil the requirements of the case study development. 
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Figure 8.17: Buildings Height in Zone B 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.18: Buildings Height in Zone B 

Source: Author (2017) 
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8.3.7 Structural Condition Assessment of Buildings in Zone B 

 

The assessment of the structural condition of historical and traditional buildings in Zone B 

is very important to improve the physical urban context of Al-Rashid Street in Old Rusafa 

and promote the identity of the case study area. The evaluation of the case study Zone B 

was done by utilising eight categories: under construction, very good, good, acceptable, 

poor, deteriorated, ruins and empty spaces (figure 8.19). According to the field survey of 

the assessment of structural condition in the Zone B, we can see that very good structural 

condition has accounted 7% of all buildings in Zone B. However, the information from 

Figure 8.20 asserts that 45% of buildings in Al-Rashid Street zone B were in poor 

situation. In addition, we can see from the result in Figure 8.20 that the deteriorating 

buildings were recorded with 5% of the case study area. Furthermore, this investigation 

confirms that buildings in an acceptable structural situation accounted for 20% and these 

buildings had an urgent need to be improved. The good structural condition of buildings in 

Zone B was recorded for 22% of all buildings. It can be seen from the field survey that 

there were no buildings under construction in this area. Furthermore, empty spaces 

accounted for 1% of buildings in the Zone B. 
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Figure 8.19: Structural Condition Assessment of Buildings in Zone B  

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.20: Structural Condition Assessment of Buildings in Zone B  

Source: Author (2017) 
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8.3.8 Observation Survey for Al-Rashid Street Zone B 

 

 

Figure 8.21: Observation Survey for Al-Rashid Street Zone B  

Source: Author (2017) 
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1, 2, 3: Starting to walk from Hafez Al-Qadhi square toward Zone B in Al-Rashid Street, 

we can see there is a police station that checks each car enters Zone B. Car movement in 

this part of our case study has become one way after 2003.  

 

 

 

 

 

 

 

4, 5, 6: Continue to walk in the zone B, it is clear from photos above there are different 

architectural style. From photo number five in Figure 8.21, we can see there is one floor 

traditional building and next to it there is high modern building which confuses the skyline 

of Al-Rashid Street, whereas, in photo number six we can find the homogeneity of human 

scale, building height and buildings architecture style, even if these traditional buildings 

require urgent preservation to its identity. 

 

 

 

 

 

 

7, 8:  Lorries that carry goods were banned from entering Al-Rashid Street until midnight, 

therefore, merchants are hiring workers with their trolleys to transfer their goods from the 

boundaries of Old Rusafa to their shops. Thus, we can see from photos seven and eight 

these workers pushing goods in the middle of Al-Rashid Street and causing some traffic 

congestion. 
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10, 11: Continue to walk through Al-Rashid Street; we can see from photo number ten in 

Figure 8.21 that there is an open green area with a statue in the middle. From the two 

above photos, we can also see that people are walking in the middle of the road; this is 

because of merchants’ goods that obstruct people from walking in the shaded path walk.  

 

12, 13, 14: It can be observed from above photos that there is no clear walking path and 

cycle path. Moreover, we can see that the infrastructure of the traditional street was in a 

poor condition. 

 

 

 

 

 

 

 

15, 16, 17: This part of the case study is significant due to including many significant 

historical and traditional buildings, further, contain several governmental buildings like the 

central bank of Iraq which surrounded by concrete wall to protect the bank from a car 

bomb and armed robbery. We can also be observed Morjan mosque in photo number 

seventeen, which considered as a landmark in the traditional street of Old Rusafa. 



 CHAPTER 8: THE CASE STUDY AREA (OLD RUSAFA) ANALYSIS AND EXAMINATION  

  

P a g e   344 

 

18, 19, 20: Continuing to walk toward zone A, we noticed that Al-Rashid Street zone B is 

the busiest part of our case study, because of the concentration of the significant traditional 

suqs like Shorja suq that plays an important role in promoting the economic aspect of 

Baghdad. It is obvious from photos nineteen and twenty in Figure 8.21 that this part of the 

traditional road was very busy and there were a huge number of pedestrians, which give 

this research a clear view about the possibility of transferring Al-Rashid Street to be just 

for pedestrians. 

 

21, 22, 23: Reaching the end of Al-Rashid Street Zone B, we can see that there was no 

control for these small traders in the traditional road and they were disturbed the urban 

scene of Old Rusafa. They even disturbed the traffic in this important square known as Al-

Rusafi Square.  
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8.3.9 Observation Survey for Tigris Riverfront Zone B 

 

Figure 8.22: Observation Survey for Tigris Riverfront Zone B 

Source: Author (2017) 

 

 

Figure 8.23: Observation Survey for Tigris Riverfront Zone B 

Source: Author (2017) according to Municipality of Baghdad  
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1: Asifi tomb and mosque was the first building of the Tigris Riverfront of the zone B 

survey. This building was built by Daud Pasha in 1825 on the site belong to Al-

Mustansiriya School. Asifi mosque was originally a traditional building called Dar al-

Quran. Next to the Asifi mosque the fabulous historical building Al-Mustansiriya School, 

which was built by Caliph Mustansir, its construction started from 1227 to 1234. This 

historical school represents one of the most significant Islamic buildings in Baghdad.  

 

 

2: Khafafin Mosque was another historical monument in Old Rusafa, its name came from 

its location in Khafafin Suq (Sandal-Makers). Zumarrad Khatun, mother of Caliph Nasir 

built this magnificent traditional building in 1202.   

 

 

3: In the zone B, we can see from photo three in Figure 8.22 and Figure 8.23 that there is 

an empty area between the edge of the Tigris and the plot area of zone B buildings, which 

was used as a parking area. Next to Khafafin Mosque, there were many traditional 

buildings like Znad Café (Qahwa is synonymous with cafés) that was built in 1920 and 

considered as a fundamental element in the urban life of Baghdadi community at that time. 

Next to these traditional buildings, we can see modern high buildings have penetrated the 

urban heritage context of this area.  
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4: Continuing to walk along the Tigris Riverfront we can see from photo four in Figure 

8.22 and Figure 8.23, there is a traditional mosque on the left of the high building call Ihsai 

mosque or Takya Khalidya that was built around 1660 and was also restored by 

Muhammad Najib Pasha in 1846, and in 1940 by the Awqaf. 

 

 

5: Continuing walking, we can see there were various types of two-floor traditional 

buildings and three to four modern buildings. We can see also a walled concrete 

surrounding a big area in the Zone B that indicate that some of these buildings were related 

to government.  

 

 

6: We can see at the end of the Zone B that we can see from photo six in Figure 8.22 and 

Figure 8.23, there were new buildings, which replaced many important traditional 

Baghdadi houses like Mahmud House was built in 1890 and Sasson house, which was built 

in 1900. 
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8.4 Field Survey for Al-Rashid Street Zone C (Al Morabaa Area) 

 

8.4.1 Historical background of Al Morabaa Area 

 

Zone C includes part of the Sinak area, Al Morabaa area and Sayed Sultan Ali. Al Morabaa 

area is surrounded by other areas such as Saba Abkar, Haj Fathi, Sultan Ali and Sinak area, 

Al Morabaa was considered as the oldest part going back to the Abbasid period. This area 

includes some important school which was built by Ibn al-Derini in 1146 AD. In the past, 

this land contains many orchards like Al-Armosh orchard in 1735AD. These orchards were 

watered by a water wheel located near the mosque of Sultan Ali. Another important part of 

Zone C is Sayed Sultan Ali area 1125 AD going back to the Abbasid period. This area also 

includes some of important mosques, buildings and houses such as the Mosque of Sayid 

Sultan Ali and the school that was built by Mujahid al-Din al-Dweidar. This part of Zone C 

has expanded to include several other areas, like the Seven Abkar. In 1923, the 

Municipality of Baghdad considered this area as part of Al Morabaa area.  

 

8.4.2 Historic and Architectural Value in Zone C (Architectural Types Survey) 

 

The case study survey in the zone C was examined ninety-five buildings according to their 

historic and architectural value dividing them into seven category groups (figure 8.24). As 

is noticed from the comparison bar chart historic buildings, early traditional, art nouveau, 

art déco, modern buildings, empty spaces and unknown (figure 8.25). It was found that the 

modern buildings category represents 21% of our survey while historic buildings category 

record 1% of buildings in the zone C. Moreover, the traditional buildings account 13% of 

buildings in the zone C. Art nouveau and art décor were two aspects that this survey was 

evaluated, 18% of buildings were found art nouveau and only 5% as an art décor. The 

outcomes of this part as it is shown in Figure 8.25 were emphasized that 29% of buildings 

were had an unknown architectural style, in addition, empty spaces were also confirmed by 

this study, recorded at 13% of the whole built form in Zone C. 
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Figure 8.24: Historic and Architectural Value in the Zone C (Architectural Types) 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.25: Historic and Architectural Value in the Zone C (Architectural Types) 

Source: Author (2017) 
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8.4.3 Historic and Traditional Buildings in Zone C 

 

The investigation displayed that there were 22 buildings identified as heritage buildings 

within Zone C, denoting a specific character like Al-Naqeeb House or denoting a particular 

use (Brazilian Café, Alaa Al-Deen Cinema, British Resident’s House) (figure 8.26). This 

survey has considered previous studies (JCP Development of Old Rusafa 1984, Study of 

the Department of Antiquities and Heritage / the University of Baghdad in 1994, Study of 

the Municipality of Baghdad / Department of Antiquities and Heritage in 2004 and Study 

of the Municipality of Baghdad 2010). 

 

 

 

 

 

Figure 8.26: Historic and Traditional Buildings in Zone C 

Source: Author (2017) According to The Municipality of Baghdad 

 

 

 

 

 



 CHAPTER 8: THE CASE STUDY AREA (OLD RUSAFA) ANALYSIS AND EXAMINATION  

  

P a g e   351 

 

8.4.4 Buildings Uses in Zone C 

 

One of the important commercial street in Baghdad from 1917 until now is Al-Rashid 

Street, which considered as it refers to the glorious time of capital city of Iraq. We 

examined the case study area in this investigation of Zone C according to buildings uses 

with nine categories: commercial and administrative, residential, mixed-use, parking, 

entertainment, not occupied, open spaces, industrial, religious (figure 8.27). The field 

investigation of the case study area Zone C showed that the majority of building uses in 

this part were commercial and administrative uses, which recorded 48% (figure 8.28). 

Moreover, the second prevalent use in Zone C is  mixed-use which accounted for 19% of 

the building uses in the Zone C. It can be seen from the information in Figure 8.28 that the 

not occupied category displayed the third highest number in this field survey of Zone C, 

accounting for 13% of all buildings uses. The data from Figure 8.28 indicates that parking 

and entertainment were recorded at 4% and 5% respectively according to the Zone C 

survey. Similarly, open spaces, industrial and religious categories were rated with a similar 

score of 2% for each of them. It is apparent from the figure below that there are diverse 

building uses in Al-Rashid Street Zone C that confirm the importance of the need of 

finding new principles to promote this area to cope with future city development. 
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Figure 8.27: Buildings uses in Zone C 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.28: Buildings uses in Zone C 

Source: Author (2017) 
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8.4.5 Buildings Height in Zone C 

 

Commercial buildings require at least one to two floors to fulfil their needs. As Old Rusafa 

represents an important part of the CBD of Baghdad, therefore we can see that the majority 

of its buildings have at least two floors (figure 8.29). From Figure 8.36, we can see that 

43% of the buildings in Zone C have two storeys, whereas, 5% of buildings in the Zone C 

were considered to have five to nine floors. The field survey of the case study also reveals 

that the zero floor or buildings with just ground floor were recorded 14% of the whole built 

form in the Zone C. It can be observed from the Figure 8.30 that buildings with one floor 

in the zone C have accounted 16% of its buildings. In addition, buildings that have three 

storeys have recorded 15% of buildings in the field survey of the Zone C. The result of our 

analysis also shows that 7% of the buildings have four storeys. In the planning procedure, 

buildings height of the case study is very significant to assess in order to clarify the skyline 

of Old Rusafa and understand what are the right methods of conservation and smart 

sustainable requirements, which need to be implemented.   
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Figure 8.29: Buildings Height in Zone C 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.30: Buildings Height in Zone C 

Source: Author (2017) 
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8.4.6 Structural Condition Assessment of Buildings in Zone C 

 

One of the fundamental elements to enhance the physical urban context of Old Rusafa is to 

assess the structural condition of its buildings and especially historic and traditional 

buildings that represent the identity of the case study area. This assessment will provide a 

clear view of buildings, which might be preserved and buildings might be removed that 

have no architectural style. Therefore, we evaluated the case study Zone C with seven 

categories: under construction, excellent, very good, good, acceptable, poor, deteriorate 

and empty spaces (figure 8.31). The data from Figure 8.32 indicates that the assessment of 

structural condition in the Zone C shows that 32% of buildings were in the good situation. 

We can see also from Figure 8.32 that 32% of buildings were in an acceptable condition 

according to the field survey of the Zone C. Strong evidence of very good structural 

condition (7%) was found according to the field survey of Al-Rashid Street in Old Rusafa. 

Moreover, the field investigation of structural condition assessment of buildings in zone C 

shows zero results for both under construction and excellent categories.  In addition, we 

can see from the result in Figure 8.32 that the empty spaces were recorded with 11% of the 

case study area. According to the field survey in the Zone C, 7% of buildings were in 

deteriorating condition. Furthermore, this investigation confirms that buildings in poor 

structural situation were accounted for 7% and these buildings require to be conserved and 

improved. 
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Figure 8.31: Structural Condition Assessment of Buildings in Zone C 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.32: Structural Condition Assessment of Buildings in Zone C  

Source: Author (2017) 
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8.4.7 Properties Ownership in the Zone C 

 

This part of the investigation will clarify properties ownership as it considered as a 

significant issue in the development of the case study area in the Zone C (figure 8.33). It is 

clear from figure 8.34 that government properties were also related to different government 

institutions such as the Ministry of Finance, Ministry of Culture and the Municipality of 

Baghdad. Therefore, we assessed the case study Zone C with three categories: private 

property, government property and religious property. It can be observed from the Figure 

8.34 that over half of buildings (65%) in Old Rusafa Al-Rashid Street Zone C were 

considered as private property. The data from Figure 8.34 indicates that the field survey of 

religious ownership in the Zone C accounted for 2% of whole buildings. 
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Figure 8.33: Properties Ownership in the Zone C 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.34: Properties Ownership in the Zone C   

Source: Author (2017) 



 CHAPTER 8: THE CASE STUDY AREA (OLD RUSAFA) ANALYSIS AND EXAMINATION  

  

P a g e   359 

 

8.4.8 Observation Survey for Al-Rashid Street Zone C 

 

Figure 8.35: Observation Survey for Al-Rashid Street Zone C  

Source: Author (2017) 

 

Figure 8.36: Observation Survey for Al-Rashid Street Zone C Right 

Source: Author (2017) according to Municipality of Baghdad 

 

Figure 8.37: Observation Survey for Al-Rashid Street Zone C Left 

Source: Author (2017) according to Municipality of Baghdad 
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1, 2, 3, 4: After Al-Sunk Bridge is the beginning of Zone C and the third part of Al-Rashid 

Street. We can see also that the second part of this junction was also neglected, and a huge 

six-floor concrete building (Sinak parking) is the first building in the Zone C. The next 

high building in the area is Sinak Communication Centre (figure 8.35, 8.36, 8.37).  

5, 6, 7, 8: Continue to walk on this part, we can see that there is diverse buildings style 

such as modern, traditional and Art Déco, and also each of these buildings has different 

height and number of floors. The traffic movement in the Zone C was in the opposite 

direction, and there is no path for cycling or any green area.  The concrete wall that 

protects governmental buildings prevents pedestrians from walking on the pavement and 

forces them to walk on the road.   

9, 10, 11, 12: The majority of buildings in the zone C require urgent maintenance, 

conservation, redevelopment and rehabilitation to their function, elevations and structural 

condition. Continuing to walk through Zone C we noticed that there was not any type of 

implementing smart sustainable indicators in Old Rusafa and especially Al-Rashid Street 

(figure 8.35, 8.36, 8.37).  
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13, 14, 15: Continuing to walk towards Zone B, we still see that the second floor of some 

traditional buildings was not occupied and suffer from a poor structural condition. We can 

see also that some of the second floor and the roof of traditional buildings were utilised as 

a store and were reconstructed with a temporary steelwork (figure 8.35, 8.36, 8.37).    

16, 17, 18: This part of Al-Rashid Street is busy, and we can see that there are no official 

spaces for car parking. Therefore, when cars parked on the side of the road, this will lead to 

traffic congestion in Al-Rashid Street Zone C. Another reason for traffic congestion is that 

some of the mini lorries stop to unload their cargo and goods on the side and sometimes in 

the middle of the road. 

 

19, 20, 21: The end of Zone C, we noticed that some of these traditional buildings 

elevations have been preserved and rehabilitated in a good way. Continue to walk toward 

the end of zone C Hafez Al-Qadhi Square, we can see there is a green area, however, it is 

not designed to be a part of the pedestrian walk path or as an area for people to get rest.  
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8.4.9 Observation Survey for Tigris Riverfront Zone C 

 

Figure 8.38: Observation Survey for Tigris Riverfront Zone C 

Source: Source: Author (2017) 

 
 

Figure 8.39: Observation Survey for Tigris Riverfront Zone C 

Source: Source: Author (2017) According to Municipality of Baghdad 
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1: Sayid Sultan Ali mosque with its white dome was an essential building of the Tigris 

Riverfront of the Zone C survey. This mosque was built in 1682 by Ibrahim Pasha and was 

restored by Sultan Abd al-Hami in 1892 (figure 8.38, 8.39). When Rashid Street was 

expanded in 1934, the mosque was partly demolished. 

 

 

2: Zone C and D was smaller than zone A and B. Also the last two zones the researcher 

found difficult to took serial photos from the other side of Tigris Riverfront or even from 

Old Rusafa side due to safety and security situation. We can see that after the Sayid Sultan 

Ali mosque discontinues the walking path of Zone C Tigris Riverfront (figure 8.38, 8.39). 

 

 

3: Several traditional buildings in the Zone C were demolished and neglected. 

Furthermore, this part contains several historical buildings such as Ibn Al-Jawzi Tomb, 

which was built in 1200, ex. British residency built in 1900, Naqib riverfront house built in 

1900, Danial riverfront house built in 1923, Vartan Mina’s house was built in 1900, 

Inspectorate house built in 1900 and Khidhairi riverfront house built in 1900. The majority 

of these traditional buildings were demolished.  
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8.5 Field Survey for Al-Rashid Street Zone D (Sinak Area) 

 

8.5.1 Historical background of Sunk Area 

 

Located on Old Rusafa on the shore of the Tigris River and surrounded by traditional areas 

such as Ras al-Sakia and Bab al-Sheikh, this area includes some of the important 

traditional houses like the house of the Minister Nizamuddin Abi Nasr Al-Muzaffar bin Ali 

bin Jahir, Minister of the Caliph Al-Muqtafi. This area was known as Senak in times of 

Ottoman. It has been mentioned more than once in the records of the Sharia Court in 

Baghdad since the beginning of the thirteenth century of migration (1881 AD). The Waqf 

documents reveal that there were a large number of gardens and orchards related to 

different families, for example, the orchard of Muhammad Ibn Jawad 1224 AH, the 

orchard of Abd Allah 1321 AH and the garden of Jenina belonging to the heirs of 

Muhammad Ali Khan Al-Nawab, which later turned into a communication building. There 

was a mosque known as the Mosque of the Sinak going back to 1901. 

 

8.5.2 Historic and Architectural Value in Zone D (Architectural Types Survey) 

 

The survey was carried out a number (62) of buildings according to their historic and 

architectural value dividing them into six category groups (figure 8.40). As is observed 

from the comparison bar chart historic buildings, early traditional, art nouveau, art déco, 

modern buildings and unknown (Figure 8.41). It was found that the modern buildings 

category represents 45% of our survey while the unknown category record 26% of 

buildings in Zone D. Moreover, the traditional buildings account for 25% of buildings in 

Zone D. On the other hand, each of the two categories (art nouveau and art décor) records 

only 2% of this investigation. 
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Figure 8.40: Architectural Styles in Zone D 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.41: Historic and Architectural Value in Zone D (Architectural Types) 

Source: Author (2017) 
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8.5.3 Historic and Traditional Buildings in Zone D 

 

The survey revealed that there were 12 buildings identified as heritage buildings within 

Zone D, denoting a certain period of time (Dar al-Khudairi) or denoting a specific 

character (Dar Khalil Pasha, House of the British Resident and others) (figure 8.42). This 

investigation has considered previous studies (JCP Development of Old Rusafa 1984, 

Study of the Department of Antiquities and Heritage / the University of Baghdad in 1994, 

Study of the Municipality of Baghdad / Department of Antiquities and Heritage in 2004 

and Study of the Municipality of Baghdad 2010). 

 

 

Figure 8.42: Historic and Traditional Buildings in Zone D 

Source: Author (2017) According to The Municipality of Baghdad 
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8.5.4 Buildings Uses in Zone D 

 

Old Rusafa has different activities such as living, working, shopping and governing that 

make the historic core vital (figure 8.43). This research has endeavoured to identify 

building uses through field survey and updating previous studies. Therefore, commercial 

and administrative uses were most prevalent in Zone D, which accounted for 50% (figure 

8.44). This research indicates that Al-Rashid Street represents the essential part of CBD of 

Baghdad. The outcomes of this survey also show that 15% of buildings uses are mixed-use, 

whereas the residential activity has recorded 3%. The results, as confirmed in Figure 8.44, 

indicating that 17% of buildings are not occupied, and 6% of the area in the Zone D is 

open spaces. Moreover, 4% of the spaces in Zone D was utilised as a parking area.  The 

examination of Zone D in Al-Rashid Street shows that the dominant use in the ground 

floor was commercial, each building divided into several shops, whereas, in the higher 

levels was occupied as offices for lawyers, doctors and companies. 
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Figure 8.43: Buildings uses in Zone D 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.44: Buildings uses in Zone D 

Source: Author (2017) 
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8.5.5 Buildings Height in Zone D 

 

Al-Rashid Street is considered as one of the most significant commercial streets in 

Baghdad. Therefore, its buildings were commercial uses and had many storeys (figure 

8.45). The survey revealed that the majority of zone D buildings have two to three floors, 

which account for 17% and 16% respectively (figure 8.46). The result of our analysis also 

shows that 7% of the buildings have one storey. The investigation also reveals that the zero 

floor or buildings with just ground floors were recorded as 8%. The field survey displays 

that 8% of the zone D buildings have five to nine floor, whereas, buildings that have ten 

floors or more account for only one building. 
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Figure 8.45: Buildings Height in Zone D 

Source: Author (2017) According to The Municipality of Baghdad 

 

0 2 4 6 8 10 12 14 16 18

Buildings Height in Zone D

10-30 Storey 5-9 Storey 4 Storey 3 Storey 2 Storey 1 Storey 0 Storey

 

Figure 8.46: Buildings Height in Zone D 

Source: Author (2017) 
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8.5.6 Structural Condition Assessment of Buildings in Zone D 

 

Structural condition assessment of buildings in Zone D is a significant part in this research 

that reveals buildings situation and the urgent need of preservation to some of the 

monuments and traditional buildings in Old Rusafa (figure 8.47). Substantial evidence of 

acceptable structural condition (28%) was found in Figure 8.48 according to the field 

survey of Al-Rashid Street in Old Rusafa. From the data in Figure 8.48, it is clear that 34% 

of the structural condition assessment of buildings in Zone D was in good condition. 

Moreover, 11% of the buildings were very good, however, buildings that require being 

preserved or rehabilitated and were assessed according to the field survey as poor or 

deteriorated recorded 7% for each of the two categories. In addition, we can see from the 

result in Figure 8.48 that the empty spaces accounted for 13% of the case study area. The 

assessment of building situations according to this investigation shows that Old Rusafa 

requires a new approach to be advanced and this is what this study seeks to do. 
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Figure 8.47: Structural Condition Assessment of Buildings in Zone D 

Source: Author (2017) According to The Municipality of Baghdad 
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Figure 8.48: Structural Condition Assessment of Buildings in Zone D  

Source: Author (2017) 
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8.5.7 Observation Survey for Al-Rashid Street Zone D (Sinak Area) 

Figure 8.49: Observation Survey for Al-Rashid Street Zone D  

Source: Author (2017) 
 

 Figure 8.50: Observation Survey for Al-Rashid Street Zone D Rights  

Source: Author (2017) According to Municipality of Baghdad 

 

Figure 8.51: Observation Survey for Al-Rashid Street Zone D Left 

Source: Author (2017) According to Municipality of Baghdad 
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1, 2, 3, 4: We can see that the first point of zone D field survey started with high new 

commercial buildings their design going back to the late 1950s (figure 8.49, 8.50 8.51). 

These modern design buildings have appeared in different forms and materials, most of 

them are concrete. These modern buildings have affected the traditional urban context of 

Old Rusafa and particularly the homogeneity of Al-Rashid Street with its traditional 

buildings. 

5, 6, 7, 8: At the beginning of each zone, there is a police station, which affects the traffic 

movement in the street and urban scene. We can see also that there is a concrete wall in the 

front of each governmental building for safety and security issues. Continuing to walk in 

the zone D, we can see that the traffic movement of cars was in opposite directions. 

10, 11, 12: The shaded pedestrian sidewalk on both sides of Al-Rashid Street is one of the 

main features that represents this street. However, the continuity of the sidewalk has 

disturbed by empty open spaces and the new roads that penetrated the traditional urban 

context. Continue to walk toward zone C; we can see that there were a few traditional 

buildings in the zone D which show an urgent need for conservation and rehabilitation 

(figure 8.49, 8.50 8.51). 
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13, 14, 15, 16: Continue to walk in Al-Rashid Street, and we can see the coherence 

between the traditional buildings and the new building is not good regarding the 

relationships of heights, materials, architecture types and even functions. Furthermore, we 

noticed through our observation survey for Al-Rashid Street Zone D that there is no green 

area and cycle path (figure 8.49, 8.50 8.51).     

 

17, 18, 19, 20: The end of zone D and the continuity of Al-Rashid Street is disturbed by 

Al-Sinak Bridge. We can see also that this important square is not used and neglected, 

whereas, we can develop this square to improve the urban scene of Old Rusafa. 
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8.5.8 Observation Survey for Tigris Riverfront Zone D 

 

 

Figure 8.52: Observation Survey for Tigris Riverfront Zone D 

Source: Author (2017) 

 

 

 
 

Figure 8.53: Observation Survey for Tigris Riverfront Zone D 

Source: Author (2017) According to Municipality of Baghdad 
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1: The researcher found it difficult to take serial photos for Zone D from the other side of 

Tigris Riverfront or even from Old Rusafa side due to safety and security situation, the 

Iraqi government prevents anybody to taking photos in this area.  

 

 

2: The urban context of Zone D and its buildings are a modern design model. We can see 

also that there are car parks and road between the plot area of zone D buildings and the 

Tigris Riverfront (figure 8.52, 8.53). 

 

 

3: I would like to indicate that I took these serial photos on my responsibility, as the 

authority might prevent it. This part showed differences in buildings height, the range of 

building height was two to twenty floors (figure 8.52, 8.53).  
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8.6 Discussion and Conclusion     

This section from the thesis has examined the research strategies that were embraced for 

gathering and analysing the information. The methodology that has evolved for this 

empirical dissertation is a sectional comparison conducted as an integration of qualitative 

and quantitative research approaches. The field survey of this thesis has aimed to examine 

the physical urban situation of the area between Al-Rashid Street and Tigris Riverfront in 

Old Rusafa and defining the potentialities and constraints of this city. The field 

investigation has illustrated the historical and architectural value, buildings use, historic 

and traditional buildings, building height and the structural condition of historical and 

traditional buildings in the case study area. It has also taken photos and gathered maps as a 

part of fieldwork methods. In addition, in this section, we have utilized a combination of 

the walking and the serial vision method as a qualitative approach to gathering 

information. 

 

8.7 Chapter Summary  

This Chapter has been defined by each section in the outcomes concerning the goals of 

evolving the pertinent enquiries. The complex development and transformation in the 

traditional urban fabric have created three separate and partly conflicting urban systems: 

1. The first one is because of the neglected historic urban fabric suffering from 

insufficient infrastructure, social and amenities facilities, and inhabited by a 

crowded and poor population. 

2. The second part is the modern service centre, its character is Western-type and 

contains banks, shops, government building, cinemas, restaurants, hotels and 

constitutes inconsistent blocks in the old Rusafa, in both functional and 

architectural terms.  

3. The third part represents the industrial part that causes enormous congestion, 

pollution and unacceptable encroachment on public space.   

 

This chapter has also examined the main challenges in the case study such as the conflict 

between the modern development that shows no consideration for the traditional urban 

context and the large stock of abandoned, decaying or misused traditional buildings that 

have led to creating confusion and chaos in Old Rusafa. We assert in this chapter two main 
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concerns in the development of the historic core. The first concerned is the type of 

potential conservation project, such as renewal the traditional buildings, preservation of the 

physical urban fabric. The second concerned is the use of the new methods in the 

advancement of the historic centre, such as the smart sustainable cities concept. In 

addition, this chapter examined the data gathered by the field survey of the area between 

Al-Rashid Street and Tigris Riverfront in Old Rusafa. The field survey has tried to assess 

the current situation of the existing physical urban context and urban form of the case 

study area. The outcomes of this investigation in terms of historical and architectural value 

show that the vast majority of buildings have no architectural style, which was recorded as 

70% and 45% of buildings in Zone B and A respectively. Moreover, historical buildings 

recorded the highest in the Zone A (10%) in this survey. From Figure 8.54, we can see that 

the highest number of traditional buildings were founded in Zone D that accounted 25% of 

its buildings. In addition, the majority of modern buildings found in Zone D, which 

recorded 45% of its buildings, whereas, there were no historical buildings in this zone.  

The majority of buildings that have Art Nouveau architectural style found in Zone C that 

accounted 18% of its buildings. The Art Déco category recorded the highest number in 

Zone B that accounted 8% of its buildings (figure 8.54). 

 

Figure 8.54: Historic and Architectural Value in the Area between Al-Rashid Street and 

Tigris Riverfront in Old Rusafa (Architectural Types) 

Source: Author (2017) 
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The case study area has shown diversity on its buildings uses such as commercial, 

administrative, residential, mixed-use, parking, entertainment, industrial and religious 

activities. We can see from Figure 8.55 that the concentration of building uses differed 

from one zone to another in the case study area. Mixed-use commercial and administrative 

represents the majority of building uses in the case study area; Zone B was recorded the 

highest number (70%) of mixed-use buildings according to the field survey (figure 8.55). 

Furthermore, the data from Figure 8.61 assert that the highest figure of another mixed-use 

category (commercial and residential or industrial) was recorded at 25% in Zone A. 

However, it can be seen from the information in Figure 8.55 that the open space category 

was only recorded 2% in this field survey of Zone C. Similarly, industrial categories 

accounted in Zone A and C for a similar rate of 2% each of them. Moreover, from the data 

in Figure 8.55, it is clear that 2% of building uses in Zone A and B of the traditional street 

were residential categories. It is obvious from Figure 8.55 that there are diverse building 

uses in the case study area that asserted the significance of the need of finding new smart 

sustainable methods to develop Old Rusafa. 

 

 

Figure 8.55: Buildings Uses in in the Area Between Al-Rashid Street and Tigris Riverfront 

in Old Rusafa  

Source: Author (2017) 
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This area was considered as representing the main part of the CBD area of Baghdad. 

Therefore, we can observe that there were variations in building height in the area between 

Al-Rashid Street and Tigris Riverfront in Old Rusafa starting from zero storeys up to thirty 

(figure 8.56). The outcomes show that 47% of the buildings in Zone A have two storeys, 

whereas, 17% of buildings in the Zone D was considered to have just two floors. It is clear 

that there is substantial evidence from Figure 8.56, 23% of buildings in the Zone A have 

only a ground floor. Moreover, buildings that have three storeys were accounted 15% in 

Zone B and C according to the field investigation of the case study area. It can also be seen 

from the Figure 8.56 that buildings with ten to thirty storeys were recorded 1% in each of 

Zone A, B and D buildings. The results of this field survey show that the majority of 

buildings (36%) have ground and the first floor was founded in Zone B. The skyline of the 

area between Al-Rashid Street and Tigris Riverfront in Old Rusafa is a fundamental issue 

to be clarified in the urban design processes, thus, buildings height of the case study area is 

very significant to be considered to realize what concepts should be utilised to fulfil the 

requirements of the case study development. 

 

 

Figure 8.56: Buildings Height in the Area Between Al-Rashid Street and Tigris Riverfront 

in Old Rusafa 

Source: Author (2017) 
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The development of the physical urban context of the case study area and the preservation 

of its identity will require an evaluation of the structural condition of historical and 

traditional buildings. Therefore, eight categories (under construction, very good, good, 

acceptable, poor, deteriorate, ruins and empty spaces) were used to evaluate the case study 

area buildings (figure 8.57). The results, as indicated in Figure 8.57 show that very good 

structural condition buildings in Zone B and C were accounted as 7% for each of them of 

all of their buildings. Furthermore, we can see from the result in Figure 8.57 that buildings 

in a good structural situation in Zone D and C have accounted for 34% and 32% 

respectively. However, the data from Figure 8.57 emphasizes that the majority of buildings 

in the case study area Zone B were found in a poor situation, which recorded 45% of its 

buildings. In addition, Zone A buildings that were in the deteriorating category have been 

recorded as 23% of its buildings. Furthermore, this examination believes that buildings in 

an acceptable structural situation accounted for 20% in each of Zone A and B and these 

buildings require an urgent need to be preserved. It can be observed from the field 

investigation that there are no buildings under construction or in an excellent condition 

found in this case study area.  

 

Figure 8.57: Structural Condition Assessment of Buildings in the Area Between Al-Rashid 

Street and Tigris Riverfront in Old Rusafa 

Source: Author (2017)
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9 Introduction 
 

his chapter will respond to study aim three, question one part A and question two 

section B (page 3), which will provide insight into the thesis structure and its 

research framework. The answers gathered from the investigation produced a huge amount 

of information that has been analysed according to the methodology that was explained in 

Chapter 7. According to the questionnaire survey, beneficial outcomes and 

recommendations have been identified. This section displays this analysis in line with the 

structure of the survey, and also primary essential guidance to be utilised for practical case 

study. The structured interview in this research include seven parts, and each of one of 

these components involves various questions. The first section introduces general 

questions. The second delivers the analysis of factors that represent the historic centre of 

Baghdad (Old Rusafa). The third part displays the analysis of accessibility, infrastructures 

and facilities in the historic centre of Baghdad. The fourth is the analysis of deterioration, 

pollution and other problems in Old Rusafa. The fifth investigates land management 

problems. The six debates the importance of sustainability indicators and the last section 

discusses the significance of smart city characteristics. Finally, I will seek to summarise 

the outlines and findings of this chapter.  
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9.1 Interview structure  

 

Citizens’ participation in making decisions is one of the essential elements in developing 

cities to become smart and sustainable and to find an appropriate way to preserve the 

historic physical environment. Furthermore, it is one of the research goals in advancing the 

historic core of Baghdad. The structured interview in this research included seven parts, 

and each one of these elements involves various questions. This script of interview 

structure is provided in Appendix 2. In the following we will show the interviews main 

parts and subparts.    

 

1.  General Questions. 

2. Factors that represent the historic centre of Baghdad (Old Rusafa). 

3. Accessibility, infrastructures and Facilities. 

4. Deterioration, Pollution and other problems in Old Rusafa. 

5. Land management problems. 

6. Sustainability Indicators. 

7. Smart City characteristics 

 

9.1.1 General Questions  

 

This first part elicits information about the relevant age group, their qualification, their 

gender and their professional category. The information collected from this general section 

will be used to classify the professional and institution of categories of the participants 

when analysing the data. 

 

9.1.2 Factors that represent the historic centre of Baghdad (Old Rusafa). 

 

This part includes two main sections, and each section assesses the historic part regarding 

different categories.  When we asked these questions in this section, we were looking for 

the residents’ opinion about the physical environment that they were living in, and 

furthermore, how they evaluated the historic centre as a place that has various activities.   
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9.1.2.1 The historic centre of Baghdad (Old Rusafa) as a place for 

Living: it is very important to assess how people feel and how they consider these 

traditional Baghdadi houses and this historic area as a place for living.  

Working: another question is how the participant in this interview finds Old Rusafa as a 

place for working. Is it easy to find a job in this area, are there many opportunities as this 

district represent the major part of CBD of Baghdad?    

Shopping: the traditional areas in Old Rusafa contain many modern and traditional 

markets or suqs, these suqs have local and national impacts, and therefore, we should 

evaluate how people assess the shopping activity in this area and if it covers all their needs. 

Investing: the value of the land is very high in this area, and trade and economic 

exchanges are very good, which make it a target for different citizens, companies and even 

government institutions. At the same time, there are many obstacles like heritage 

regulation building, land ownership and building regulations will face anyone who wants 

to invest in this centre. This point is significant to assess how investing in these traditional 

properties will affect the socio-economic aspects. 

Tourism: Old Rusafa contains many historic buildings, traditional suqs, hammams, old 

cafes, libraries and interesting heritage physical environments, which make the old city the 

best place for tourism, however, due to many difficult circumstances like war and social 

issues we need to understand how Baghdadi people estimate tourism activity.  

Governing: many government buildings are located in the historic part such as the 

Municipality of Baghdad, the Ministry of Defence and the Central Bank of Iraq. These 

important buildings have increased the pressure on this part through increasing traffic 

congestion, changing the skyline of the urban context of the city, raising the pressure on 

historic part infrastructures. Thus, questions are put to the interviewees to evaluate citizens 

feeling about this activity. 

 

9.1.2.2 The main factors that represent the historic centre of Baghdad (Old Rusafa) 

The old city has diverse features, which make it unique from other modern areas. These 

characteristics such as equity, human scale, privacy, safety, natural shading, walkable and 

natural environments have influenced cooperation, interaction and the relationship between 

neighbours. These city aspects even have advanced the quality of life for its residents and 
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promoted traditional social values in Old Rusafa. We ask questions that assess peoples’ 

opinion about if these aspects still play a fundamental role in their life. 

 

9.1.3 Accessibility, Infrastructures and Facilities 

  

This section includes three parts that consider three main criteria, accessibility, 

infrastructures and facilities to assess the historic core. In addition, each one of these 

criteria also has sub-aspects to assess. Hence, questions are prepared to estimate citizens’ 

views about a different method of transportation condition, infrastructure situation and 

availability of different facilities like education, healthcare, cultural, social, leisure and 

shopping facilities.  

 

9.1.3.1 The accessibility in the historic centre of Baghdad (Old Rusafa) 

Old Rusafa has different transportation method such as cars, public transport and a little 

use of a motorcycle. Thus, if we want to reduce air and noise pollution in this area, we 

should seek to advance pedestrian corridors and encourage people to utilise clean and 

healthy ways in their day commuting like cycling and walking. Moreover, we should 

implement smart sustainable methods of transportation such as electric vehicles, Personal 

Rapid Transit (PRT) throughout the city, Light Rapid Transit System (LRT) connecting to 

neighbouring cities and Group Rapid Transit (GRT) Corridor. Therefore, a question was 

prepared to assess the current transportation systems through people’s opinions.  

 

9.1.3.2 Infrastructures in the historic centre (Old Rusafa) 

The case study area is suffering from poor infrastructures. Therefore, to see how we can 

implement new infrastructure such as photovoltaics (PV), waste to energy and 

concentrated solar power (CSP) for energy infrastructure, use water recycling and 

segregation of waste streams. A question has been asked to evaluate the existing water, 

energy, sewage, waste, and transportation infrastructures.  
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9.1.3.3 Facilities in the historic centre of Baghdad (Old Rusafa) 

The case study contains many facilities that make the area more vital and create variety in 

the urban context. Understanding people’s opinion about healthcare, education, religious, 

cultural and shopping facilities will provide us with a clear vision of how we can develop 

and advance more facilities.  

 

9.1.4 Deterioration, Pollution and other problems in Old Rusafa 

 

The traditional core faces many challenges and problems. The area has a huge amount of 

deteriorating building especially those that have historical and cultural value. Furthermore, 

Sheik Omar Street, is the main source of air and noise pollution. This part will be separated 

into three main components that deal with the main tangible and intangible problems in the 

case study. 

 

9.1.4.1 The deterioration rate in the main components of Old Rusafa 

The case study has a historic urban fabric of narrow alleys and traditional Baghdadi 

houses. Further, this area contains many monumental buildings that have deteriorated and 

are neglected. Citizens’ opinion is significant to estimate the deterioration of the main 

components of the case study. Thus, we have asked a question that helps us to find a convenient 

way to advance and assess the main elements in this area. 

 

9.1.4.2 The most tangible problems in the historic centre of Baghdad  

Due to the opening of the four main roads Khulafa Street, Kifah Street, Rashid Street and 

Sheik Omar Street between World War One and Two many problems such as lack of 

safety, land use management and traffic congestion have occurred and changed the urban 

context of Old Rusafa. Evaluating these problems by Baghdadi citizens will assess and rate 

the level of tangible problems in our case study. 

9.1.4.3 The rate of pollution in the physical environment of Old Rusafa 

The concentration of governmental, commercial and industrial activities in this area have 

led to increasing noise, visual, air, water and land pollution. Assessing people’s feeling 
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about these problems is essential. This would help us to know which one of these issues 

causes a higher effect on their physical environment.  

 

9.1.5 Land management problems 

 

Managing land uses in the case study area are very complicated issues due to the 

conflicting ownership of plots, lack of appropriate governmental planning methodologies 

for conserving heritage values, lack of appropriate regulations for preserving heritage value 

and decentralized decision-making, the conflict between the Municipality of Baghdad and 

the State Board of Antiquities and Heritage in managing historic buildings and places. All 

these issues have led to the demolition and neglect of many traditional monuments. 

Therefore, in this regard, it is significant to evaluate citizens’ opinion about these complex 

problems, and a question has been asked to estimate the main management problems in 

Old Rusafa. 

 

9.1.5.1 The main land management problems in Old Rusafa 

Lack of local skilled experts in preserving heritage values, lack of the participation of local 

communities in of the documentation of the cultural heritage and an appropriate 

identification of the cultural heritage values are essential problems that require an urgent 

solution to preserve the rest of the historic physical environment in Old Rusafa. Thus, this 

research has asked a question to understand citizens’ opinion that would help this research 

to make an appropriate framework to deal with such problems. 

 

9.1.5.2 The attitude of the government towards participation of local citizen in 

conserving heritage values of Old Rusafa 

This research has considered citizens’ participation as one of the most important aspects of 

the redevelopment the case study area. It also believes engaging people in making 

decisions and cooperating in the process of any development scheme will contribute to 

achieving one of the smart and sustainable methods goals. Governments should play the 

main role in letting their local citizens share their opinion about their urban development 

projects. Consequently, in this thesis, we interviewed people to estimate their feeling about 

the attitude of government towards their participation. 
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9.1.5.3 The government intention towards promoting cultural heritage area in Old 

Rusafa 

The case study of this research has experienced many development plans; some of these 

plans have dealt with the old city as a significant area to be advanced as part of the 

comprehensive development plan of Baghdad. Others, like JCP in 1984 has produced a 

development scheme to conserve and develop the old city. However, the majority of these 

schemes have not been implemented due to different reasons like policy issues and wars. 

Therefore, a question has been raised to evaluate the promotion of cultural heritage area in 

Old Rusafa by its government. 

 

9.1.6 Sustainability Indicators  

 

A set of urban sustainability criteria has been examined by this research to determine the 

most relevant criteria to the historic centre of Baghdad that can be assessed in the 

traditional fabric such as socioeconomic development, and environmental management. By 

interviewing Baghdadi citizens to gain their point of view about various indicators, would 

enable this research to set the framework that could implement urban sustainability in Old 

Rusafa. This section contains five parts and each one has examined different sets of 

indicators. 

 

9.1.6.1 The importance of quality of natural environment in the historic centre (Old 

Rusafa) 

Natural environment, low gas emission, low use of energy and natural shading are the main 

features of the urban context of Old Rusafa. It was built to cope with the hot and dry 

weather during summer, to avoid sandstorms and to minimise the thermal load on the 

buildings’ envelopes, especially houses. Therefore, a question has been asked to evaluate 

the importance of some of the main indicators that would assist this thesis to produce an 

appropriate vision on how to advance the physical and natural environment of the case 

study. 
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9.1.6.2 The importance of social interaction in the historic centre (Old Rusafa) 

Social interaction is a very significant element to promote the smart sustainable city 

concept. This aspect also plays a fundamental role in the configuration of the social 

structure of Baghdadi citizens. Thus, enhancing the sense of community, strengthening 

social interaction and civic life, the standard of living, equity and social participation have 

been assessed according to public opinion to rate the importance of promoting social 

interaction in the case study. 

 

9.1.6.3 The importance of a better accessibility to services and facilities in the historic 

centre (Old Rusafa) 

Accessibility to services and facilities is determined as one of the main sustainable 

indicators that can be assessed in Old Rusafa. Hence, we have prepared a structured 

interview to evaluate citizens’ accessibility to various activities and if they require any type 

of transportation to get their daily needs.  

 

9.1.6.4 The importance of public health in the historic centre (Old Rusafa) 

The healthy environment is the basis for achieving a sustainable environment, and this will 

require decreases in toxic and nontoxic pollutants in the case study area. In this regards, we 

have assessed citizens’ feeling about how important it is to advance Old Rusafa by 

obtaining clear water, air and land, and in which way we can reduce individuals’ stress. 

 

9.1.6.5 The importance of economic viability in the historic centre (Old Rusafa) 

The economic dimension is essential to be assessed in our case study as it represents the 

CBD area of Baghdad city. This dimension can play a significant role in promoting 

healthcare, security, resilient and sustainability in the traditional urban context of Old 

Rusafa. In addition, it is important to find a convenient way to decrease the cost of 

developing infrastructure, reducing poverty in the historic core and evaluating how the 

importance of urban maintenance through peoples’ opinion. Therefore, a structured 

interview has been prepared in this regards.   
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9.1.7 Smart City characteristics 

 

This research is seeking to implement the smart city concept in the traditional core; 

therefore, we should examine the six smart city characteristics that might be the right 

solution to solve case study problems. Also to create a successful smart sustainable city 

strategy for Old Rusafa we should adopt a multi-dimensional approach to maximise such 

synergy and minimise negative spillover effects. Thus, as this research aims to improve the 

quality of life for the case study people, we have evaluated the impotence of the six 

characteristics; smart people, smart living, smart environment, smart economy, smart 

mobility, and smart governance through citizens’ opinion.  

 

9.1.7.1 The importance of smart governance in Old Rusafa  

In this part, three main aspects have been assessed e-services, interaction and collaboration 

with the public, and open data by using ICT, in order to understand citizens’ opinion on 

how they could participate with their government or the Municipality of Baghdad to 

develop the physical environment of Old Rusafa. Moreover, how could the Municipality of 

Baghdad create an open service and information platform for their stakeholders to gain 

their opinion? 

 

9.1.7.2 The importance of smart economy in the historic centre (Old Rusafa) 

One of the main dimension that would promote the smart sustainable framework for the 

case study is to link the invention of an urban context that stimulates modern industrial 

activities. Thus, we have assessed peoples’ opinion on how to advance the innovation, and 

flexibility of the labour market, as well as the international expansion of the Old Rusafa 

local economy through using e-business, e-commerce and increasing productivity.  

 

9.1.7.3 The importance of smart mobility in the historic centre (Old Rusafa) 

To fix the broken structure of the traditional urban fabric, we should seek to discover new 

smart and sustainable methods of transportation in the case study that also can reduce air 

and noise pollution. Therefore, a question has been asked to estimate citizens’ opinion 

about the importance of reducing CO2 emission, finding an efficient method of commuting 
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and the significance of integrating transport. This assessment would help the research 

framework to find appropriate approaches that could reduce traffic congestion, improve 

accessibility, safety, network management, convenience and public perception in Old 

Rusafa. 

 

9.1.7.4 The importance of smart environment in the historic centre (Old Rusafa) 

The environmental characteristics, considered as the main aspect of smartness that 

determines well-being raises the availability of green places in cities and leads to gain a 

sustainable environment. This characteristic can offer various types of socioeconomic 

advantages. Thus, it is significant to assess citizens' view about the importance of smart 

environment regarding smart energy, pollution control and monitoring, green buildings, 

green urban planning, resource use efficiency and improving water quality. 

 

9.1.7.5 The importance of smart people in the historic centre (Old Rusafa) 

To implement the smart sustainable concept in Old Rusafa, we need to educate citizens and 

advance their educational level, and they should have the ability to participate in 

developing their areas through sharing information with their government and using 

advanced technologies in making decisions. This will require evaluating citizens’ feeling 

about the importance of e-skills, e-working, e-education and e-training. Therefore, a 

structured interview has been done in this regards. 

 

9.1.7.6 The importance of smart living in the historic centre (Old Rusafa) 

The implementation of the smart sustainable concept in Old Rusafa will require utilising 

sophisticated technologies to improve the quality of life, enhancing ICT and its 

applications, using modern mobility, employing a new approach of communication 

between governments and their citizens, efficient use of natural resources, safety and 

advancing urban quality. Therefore, we have asked a question to evaluate citizens’ opinion 

about the importance of ICT-enabled lifestyles, healthy living, safe living, diverse cultural 

facilities, good quality housing and accommodation. 
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9.2 Analysis of the Data Collected by the Questionnaire Survey (The Local Citizens’ 

Views) 

We have discussed in the previous chapters the significance of urban heritage, urban 

sustainability, smart urbanism and the concept of smart and sustainable cities. In addition, 

we identified the main norms and indicators to achieve the aims of these new methods that 

might be implemented in our case study to create an advance smart sustainable framework 

for Old Rusafa. One of the main goals of this thesis is engaging Baghdadi citizens in the 

process of advancing the physical urban environment of the case study area and consider 

their opinion as one of the key stages to integrate the thesis methodology. Therefore, we 

have adopted in our investigation peoples’ views and attitudes towards urban heritage and 

smart sustainable city norms by interviewing them and then analysing the information and 

presenting answers as graphs and tables. 

9.2.1 General Questions 

9.2.1.1 Citizens' Characteristics 

In this section of the interview, we asked people four questions about their socioeconomic 

position such as age, qualification, gender and their professional category. In terms of age, 

the result shows that 78% of the participants were aged between 31 and 50, while 22% of 

the participants are separated by 12% between age group 20-30 year, 8% between age 

group 51-60 and 2% from 61 and above (Figure 9.1). 

 

 

 

Figure 9.1: Age Group of the Participants 

Source: Author (2017) 
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9.2.1.2 Participants Qualification 

It is significant to know participants’ qualifications to assess their answers in the later 

stages and give us a clear view of how they understand research problems and questions. 

The participants represented a wide range of Iraqi universities and institutes. Thus, it was 

practical to arrange them into fewer coordinated clusters for the benefit of the data analysis 

process. Then, the responses to this question were categorised into four groups 

(undergraduate, postgraduate, high degree and other) (Figure 9.2). The investigation shows 

that 41% have an undergraduate qualification and an approximately comparable percentage 

of postgraduate (25%) and higher degree (28%). A further 6% of whom classified their 

qualification in the other option were also counted.  

 

 

Figure 9.2: Participants Qualification 

Source: Author (2017) 
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9.2.1.3 Participants Gender 

The survey of the gender group of the respondents displayed that the rate of males 

participating in this investigation was 41%, while the corresponding rate for females was 

59% (Figure 9.3). 

 

Figure 9.3: Participants Gender 

Source: Author (2017) 

9.2.1.4 Professional Categories 

The survey involved a number of participants according to their professional categories 

dividing them into five category groups, as indicated in the comparison bar chart academic, 

proficient, local residents, policy maker and other (Figure 9.4). It was found that the 

academic category represents 22% of our respondents while the professional category 

record 40% of participants. On the other hand, only 10% of the investigation participants 

are policymakers that show interest in receiving back the result of this study. The 

professional categories of people who are local residents are less than 30%, which also 

suggests that this research can change and find solutions to the poor physical urban 

environment where they live. 

 

Figure 9.4: Participants Professional Category 

Source: Author (2017) 
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9.2.2 Factors that represent the historic centre of Baghdad (Old Rusafa) 

9.2.2.1 The Historic Centre (Old Rusafa) Activities 

The historic centre of Baghdad has many activities such as living, working, shopping and 

governing that make the old part of the city vital. This research has endeavoured to assess 

these activities through people’s opinions, as one of the main aims of this thesis is to 

engage citizens in making decisions and the process of urban development. This area is 

suffering from many problems like air and noise pollution, poor infrastructure and lack of 

advanced services. Therefore, poor and very poor options were the most regarded choices 

in the question of how they consider the traditional area as a place for living, which 

accounted for 39% and 24% respectively (Figure 9.5). However, the majority of 

respondents to questions about other activities have emphasised the level of good and very 

good among the responses because there are many opportunities for jobs and work as this 

area represents the major part of CBD of Baghdad. The outcomes show that 42% of the 

responses agree that this area is a good place for working and 26% are very good. 

Moreover, 50% of the participants believe that Old Rusafa is a very good place for 

shopping and covers the majority of their requirements. The results, as indicated in figure 

9.11, showing that 70% of the respondents are agreed that this area is a very good and a 

good place for investing. About half of the participants also indicate that the traditional 

core is a good district for touring and governing activities. 

  

Figure 9.5: The Historic Centre Activities 

Source: Author (2017) 
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9.2.2.2 The Main Features of Old Rusafa 

The participants in this survey have assessed the main features of the old centre by 

providing six short answers very good, good, satisfactory, poor, very poor and I do not 

know. The respondent agreed that the main characteristics of the traditional core have 

influenced the relationship between neighbours and played an essential role in creating the 

livable and sustainable environment. The traditional urban fabric that consists of the 

traditional courtyard Baghdadi houses and narrow alleys has shaped the physical 

environment to be more natural and cope with the tough climate. The human scale was one 

of the features that 90% of the respondents had agreed as very good and a good aspect that 

has promoted the traditional social values in Old Rusafa. Whereas, 78% of participants 

have indicated that quality of life was in a poor or a very poor condition due to the 

deterioration of the built environment and this aspect is what this thesis seek to improve. 

The result of our analysis also shows that 90% of the interviewees considered the 

accessibility of shopping was good, very good and satisfactory as there are many elements 

that have promoted this aspect such as walkable and natural environments (70% of the 

respondents felt that these characteristics are good and very good) and traditional suqs that 

are located near them. The investigation also displays that 61% of the responses indicated 

that the privacy feature was a very good and a good aspect, and this is due to 

characteristics of the traditional urban form of the old city (Figure 9.6). 

 

Figure 9.6: The Main Features of Old Rusafa 

Source: Author (2017) 
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9.2.3 Accessibility, Infrastructures and Facilities 

9.2.3.1 The accessibility in the historic centre of Baghdad (Old Rusafa) 

This question was examining for what the interviewees felt about the different 

transportation methods in the case study area (How would you rate the accessibility in the 

historic centre). Strong evidence of poor transport systems was found in Figure 9.7 

according to respondents’ opinions. From the data in Figure 9.7, it is clear that 72% of the 

participant believed that the car method was very poor or poor. Moreover, 71% of the 

participant agreed that the public transportation system was poor or very poor. Cycling was 

rated as a poor or very poor method with a score 37% and 25 respectively. However, 91% 

of respondents were satisfied with the motorcycle as a very good or good way of 

transportation, this is because the motorcycle can carry 6-8 people, cheap, can avoid traffic 

congestion and reach the destination in the right time. In addition, we can see from the 

result in Figure 9.7 that the walking method was good or very good with a score of 73%. 

The assessment of transportation methods according to this investigation shows that the 

case study area requires a new approach to advancement and this what this research seeks 

to do.  

 

 

Figure 9.7: The Accessibility in Old Rusafa 

Source: Author (2017) 
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9.2.3.2 Infrastructures in Old Rusafa 

The majority of the participants in this survey asserted that the traditional core was 

suffering from poor infrastructures when we asked them how you would evaluate 

infrastructures in Old Rusafa. From figure 9.8, we can see that the digital and energy 

infrastructures have a high average of very poor conditions with a rate of 66% and 60%. 

Furthermore, 90% of the responses indicated that sewage is in a very poor and a poor 

condition. Water supply also was rated as poor and very poor with a score of 48% and 27 

respectively. There is strong evidence (42% and 48% of respondents have assessed this 

aspect in poor and very poor) that the historic centre needs a creative solution to waste 

management. Transportation was another aspect that the interviewees were asked to 

evaluate, 53% of the people interviewed answered poor and 26% as a very poor condition. 

The majority of networks, roads and intersections in Old Rusafa suffer from traffic 

congestion during peak hours, due to the concentration of many governmental buildings, 

considering that this part as the central business district of Baghdad and many main roads 

are utilised for commercial activities. Despite the fact that the majority of answers were 

divided between the selected options of poor and very poor, a tendency to emphasise the 

satisfactory option was evident across the minority of the participants. This is because the 

citizens interviewed felt that the infrastructure situation was impossible to be redeveloped 

by themselves or even by the Municipality of Baghdad. Therefore, they should cope with 

what they have. 

 

Figure 9.8: Infrastructures in Old Rusafa 

Source: Author (2017) 
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9.2.3.3 Facilities in the Historic Centre of Baghdad 

There are many facilities in the old core of Baghdad such as cultural, social and leisure 

facilities, shopping, religious and educational facilities. These features play a significant 

role in characterising the identity of its urban form and context. Thus, the goal of this 

question (How you would assess facilities in the historic centre of Baghdad) was to 

ascertain the peoples’ opinions about these different facilities. The outcomes of this section 

as it is shown in figure 9.9 were 90% of the citizens interviewed assert that the shopping 

facility was good or satisfactory. Furthermore, religious facilities were also confirmed by 

the participants in this survey as good or satisfactory. This satisfaction of these two aspects 

was the result of the availability of many traditional and modern suqs; moreover, there was 

also a large number of the historic religious building like mosques and churches. However, 

74% of the respondents indicate that cultural facilities were in a poor or a very poor 

condition. The responses rates (figure9.9) were 76% and 66% for poor or very poor 

regarding educational and healthcare facilities respectively. The interviewees felt that these 

aspects were neglected by policy and decision makers, and believe that the traditional 

centre should reflect its authentic image, cultural identity and urban character by 

developing these facilities. 

 

 

Figure 9.9: Facilities in Old Rusafa 

Source: Author (2017) 
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9.2.4 Deterioration, Pollution and other problems in the Historic Centre 

9.2.4.1 The Deterioration Rate in the Main Components of Old Rusafa 

Wars, economic situations, lack of conservation plans, lack of new principles to regenerate 

the traditional urban fabric and other political issues have led to the deterioration in many 

significant parts of Old Rusafa. Therefore, this section endeavours to explore the rate of the 

decline of the essential elements of Baghdad historic centre through peoples’ views.  The 

vast majority of peoples’ opinions emphasise that the deterioration in the historic core 

components was high or very high (figure 9.10) when we were asking how you would 

evaluate the deterioration rate in the main components of Old Rusafa. From figure 9.10, we 

can see that the deterioration of traditional Baghdadi houses have very high and high rates 

of 51% and 30%, due to the situation that many of these houses were neglected and 

ignored by government, owners and heritage institutions. In addition, 80% of the 

interviewees have evaluated the deterioration of the traditional urban fabric as high and 

very high and 86% of the responses assert that the decline of the physical environment of 

historical spines was high or very high. They also believe that Rashid Street and squares 

were suffering from many problems and the deterioration of their traditional buildings was 

one of these issues with a score of 47% very high and 38% as high. The riverfront of the 

case study was also assessed by peoples’ views with a score of deterioration 77% as high 

or very high. 

 

Figure 9.10: The Deterioration in Old Rusafa 

Source: Author (2017) 
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9.2.4.2 The Most Tangible Problems in the Historic Centre of Baghdad  

Urban context and form of Old Rusafa have been changed since the opening of four major 

roads between 1914 and 1945. Therefore, it is an important to understand peoples’ views 

about the most tangible problems in the traditional core such as poverty, safety and land 

use. To assess the rate of tangible issues of this area we asked a question (How do you 

evaluate the most tangible problems in the historic centre of Baghdad) and received 

various responses. From figure 9.11 below, we can see that 94% of the respondents are not 

satisfied with traffic congestion in the case study area and rated this problem as high or 

very high. Similarly, household overcrowding issues were rated as very high or high 

tangible problems with a score of 90%. Moreover, the people interviewed assessed the 

level of poverty in the case as high with a rate of 64% and very high with a rate of 22%. It 

is clear also from figure 9.11 that 80% of the interviewees answered that land use problem 

in this area was high (60%) or very high (20%). Another significant aspect was feeling safe 

when walking in this area. Improving this element will advance the level of sustainability 

especially in the fourth main road. It is apparent from the figure below that the majority of 

participants in this survey answered high or very high (75%), while few people stated that 

the safety problem was low or very low (11% in total). 

 

 

Figure 9.11: The Most Tangible Problems in Old Rusafa 

Source: Author (2017) 
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9.2.4.3 The Rate of Pollution in the Physical Environment of Old Rusafa 

For assessment of the level of pollution in the historic core, we asked a question (Would 

you please indicate the rate of pollution in the physical environment of Old Rusafa?). The 

results are shown below in figure 9.12. The majority of the respondents have assessed the 

level of air, noise, water and land pollution in the physical environment of the case study as 

high or very high. Figure 9.12 shows that most responses to air pollution very high (58%) 

or high (35%) whereas, few people indicated which asserted that the pollution of the 

environment was medium (3%). This indicates that participants are not satisfied with the 

environment of Old Rusafa and believe it requires massive upgrading. As can be seen from 

the figure below, 59% of the participants have asserted that the noise pollution was very 

high and 35% of them answered as high while the rest answered (6%) medium, low, very 

low and I do not know. Strong confirmation of very high or high level of water pollution 

was found (92%), as can be seen from the information in figure 9.12. In spite of the air, 

water and noise pollution problems considered by the interviewees to have a high level, 

they also asserted that land and visual pollutions had a high or very high level with a score 

of 92% and 86% respectively. The results of this section indicate that the pollution of the 

physical environment of the case study required new plans and advanced solutions. It also 

asserts that citizens are looking forward to improving the current situations of this 

traditional area. 

 

Figure 9.12: The Rate of Pollution in Old Rusafa 

Source: Author (2017) 
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9.2.5 Land Management Problems 

9.2.5.1 The Main Land Management Problems in Old Rusafa 

In this part, we want to examine the main element that has led to ruin and neglect of many 

historical monuments and buildings. For this purpose, we asked a question (How would 

you estimate the main land management problems in Old Rusafa?) with sixth short 

answers: very high, high, medium, low, very low and I do not know. A variety of 

responses was seen from figure 9.13. For example, 77% of the people interviewed 

considered the ‘lack of appropriate governmental planning methodologies for conserving 

heritage values’ to be very high and high. Whereas, 72% of participants in this survey 

asserted that the lack of a maintained register of ownership’ was low or very low. 

Moreover, 65% of the interviewees confirmed that the conflicting ownership of plots was 

medium or low. The outcomes of this investigation show that the lack of appropriate 

regulations for conserving heritage values was high or very high with a score of 76%. 

Similarly, the respondents acknowledged that the lack of maps and plans was low (30%) or 

medium (24%). While a majority of 46% regarding ‘lack of the participation of local 

communities in the documentation of the cultural heritage’ as ‘high’ with a further 25% 

viewing such aspects as ‘very high’ (figure 9.13). From the information in the figure 

below, it is clear that 70% of those who were interviewed emphasised the appropriate 

identification of the cultural heritage values was high or very high. In addition, 64% of the 

responses indicated that the lack of local skilled experts in preserving heritage values was 

very high and high with a score of 25% and 46% respectively. 

 

Figure 9.13: The Main Land Management Problems in Old Rusafa 

Source: Author (2017) 
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9.2.5.2 The Attitude of the Government towards Participation of Local Citizens in 

Conserving Heritage Values of Old Rusafa 

In the planning procedure, the participation of local citizen is widely viewed as the main 

component, and the majority of literature acknowledged that peoples’ participation is 

significant to produce smart sustainable planes. Therefore, we asked the Baghdadi people 

how do you rate the attitude of the government towards the participation of the local 

citizen in conserving heritage values of Old Rusafa. The assessment of this section shows 

that 94% of the answers indicate they belived the attitude of the government was very 

weak (60%) or weak (34) (figure 9.14). 

 

Figure 9.14: The Attitude of the Government Towards Participation of Local Citizen in 

Conserving Heritage Values of Old Rusafa 

Source: Author (2017) 

9.2.5.3 The Government Intention towards Promoting A Cultural Heritage Area in 

Old Rusafa 

Old Rusafa is a traditional district with its own cultural identity. In this part, we asked 

people how you rate the attitude of the government towards the participation of the local 

citizen in conserving heritage values of Old Rusafa. The vast majority of the response 

asserts that the promotion of cultural heritage in the historic core was very weak or weak 

with a score of 92% (figure 9.15). 

  

Figure 9.15: The Government Intention towards Promoting Cultural Heritage Area  

Source: Author (2017) 
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9.2.6 Sustainability Indicators 

9.2.6.1 The Importance of Quality of Natural Environment in the Historic Centre 

(Old Rusafa) 

One of the main aims of this thesis is to find out the most relevant urban sustainability 

indicators for the traditional core of Baghdad. The quality of the natural environment is 

one of these criteria that should be examined to assess the importance of increasing 

greenery and open spaces, improving air quality, lowering gasoline consumption and 

resource efficiency for example. A question asked Baghdadi citizens how they rate the 

importance of quality of the natural environment in the historic centre. According to the 

survey, 89% of the interviewees asserted that improving air quality was important (20%) or 

highly important (66%). Furthermore, the respondents agreed that increasing greenery and 

open spaces were highly important and important with a score of 56% and 24% 

respectively. It can be observed from the figure 9.16 that over half of those interviewed 

(52%) confirmed that resource efficiency was highly important. In addition, a minority of 

responses (10%) asserted that this aspect was moderately important. A vast number of the 

participants (88%) indicated that promoting opportunities for recycling was highly 

important (30%) or important (48%). Information from the figure below shows that 82% of 

the citizens interviewed agreed that lower gasoline consumption was important (40%) or 

highly important (42%). 

 

Figure 9.16: The Importance of Quality of Natural Environment in the Historic Core 

Source: Author (2017) 
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9.2.6.2 The Importance of Social Interaction in the Historic Centre  

Social interaction is one of the main elements that advance the smart sustainable city 

concept and one of three key dimensions that form the implementation of urban 

sustainability methods in cities. How do you rate the importance of social interaction in the 

historic centre was a question asked to the interviewees in this survey to assess urban 

sustainability? Equity, the standard of living and social participation, for example, are 

aspects to be evaluated according to peoples’ views to rate the significance of developing 

social interaction in the case study. It is clear from below that the majority of the 

participants agreed that all elements of social interaction were highly important and 

important. The result shows that 91% of the respondents indicate that enhancing the sense 

of community was highly important (56%) or important (35%). Moreover, a huge number 

of the people interviewed assert that social participation was important and highly 

important with an outcome of 20% and 72% respectively. The data from figure 9.17 

indicates that equity was highly important (55%) and important (30%) according to 

peoples’ opinions. We can see also from figure 9.17 that 88% of the interviewees 

confirmed that strengthening social interaction and civic life was another highly important 

(48%) or important (40%) aspect. In addition, it is obvious from the figure below that 

almost two-third of the people interviewed (62%) asserted that a better standard of living 

was a highly important aspect to be achieved in the old city of Baghdad. 

 

Figure 9.17: The Importance of Social Interaction in the Historic Core  

Source: Author (2017) 
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9.2.6.3 The Importance of a Better Accessibility to Services and Facilities in the 

Historic Centre  

A structured interview has prepared to assess citizens’ accessibility to different activities in 

the traditional core of Baghdad. One of the main sustainable indicators is accessibility to 

services and facilities; thus, it is important to evaluate how to reduce the need for people to 

travel, provide socially equitable for services and provide services locally and easy to walk 

to in Old Rusafa. In spite of the lack of many services that are deeply rooted in the historic 

core, however, there are, many potentialities may be regarded as a centre for advancement. 

We asked the participants in this investigation the question (How do you rate the 

importance of a better accessibility to services and facilities in the historic centre?) with 

sixth short answers: highly important, important, moderately important, slightly important, 

not important and I do not know. It can be seen from the information in figure 9.18 the vast 

number of the people interviewed that the accessibility to services and facilities was an 

important and highly important aspect of promoting the physical environment in the city 

centre of Baghdad. The majority of 65% regarded ‘provide services locally and easy to 

walk’ as ‘highly important’, with a further 20% viewing such aspect as ‘important’ 

(figure9.18). The vast number of responses regarding ‘reducing the need for people to 

travel’ was divided between two options: ‘highly important and ‘important’, which counted 

for 35% and 60% respectively. Strong evidence from the outcomes of the responses 

regarded providing socially equitable services in the figure below was ‘highly important’ 

and ‘important’ for 90% of the participants.  

 

Figure 9.18: The Importance of a Better Accessibility to Services and Facilities in the 

Historic Core 

Source: Author (2017) 
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9.2.6.4 The importance of public health in the historic centre (Old Rusafa) 

Achieving a sustainable environment in the case study of this thesis requires decreasing 

toxic and nontoxic pollutants. A healthy environment is one of the significant aspects that 

all cities are seeking when they endeavour to implement urban sustainability or the smart 

city concept. Therefore, we asked a question (How do you rate the importance of public 

health in the historic centre?) to assess Baghdadi peoples’ opinions about the significance 

of obtaining clear water, air and land, and reduce individuals’ stress. In this section, the 

majority of the respondents were divided between the two favoured options, ‘highly 

important’ and ‘important’. Whereas, there was a minority of those who answered 

moderately important. It can be seen from the figure below that 89% of the citizens 

interviewed asserted that decreasing toxic and non-toxic pollutants were highly important 

(67%) or important (22%). Furthermore, 92% of the interviewees agreed that obtaining 

clear water, air and land in the old city of Baghdad were either highly important and 

important issues with a score of 75% and 17 respectively (figure9.19). It is clear from the 

data in figure 9.19 that over a half of the participants (52%) indicates reducing the stress 

for individuals was a highly important issue and 25% of the respondents answered it as 

‘important’. The participants in this survey agreed that reducing the intensity of existing 

life stresses was either a highly important or important issue, accounting for 35% and 40% 

respectively.  

 

Figure 9.19: The Importance of Public Health in the Historic Core  

Source: Author (2017) 
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9.2.6.5 The importance of economic viability in the historic centre (Old Rusafa) 

We prepared a question (How do you rate the importance of economic viability in the 

historic centre) to assess the importance of economic dimension in the heritage core of 

Baghdad that represent the major part of the Central Business District. Therefore, this 

dimension is an important element in advancing the traditional urban context of Old 

Rusafa to be smart and sustainable. In addition, it is a significant aspect to find out and 

assess how might decrease poverty and the cost of infrastructure. From the data in the 

figure below, it is obvious that 90% of those who were interviewed asserted that 

decreasing the cost of infrastructure was either a highly important (53%) or an important 

(37%) issue to be considered in the development of Old Rusafa. It can be seen that the 

responses rate for the reducing poverty issue was rate by 50% as ‘highly important’ and 

30% as important (figure 9.20). The outcomes of this survey show that urban maintenance 

was highly important and important with a score of 48% and 44% respectively. A vast 

number of the respondents (81%) considered increasing land values for residential 

neighbourhoods as a highly important issue (34%) or important (46%). 

 

 

Figure 9.20: The Importance of Economic Viability in the Historic Core  

Source: Author (2017) 
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9.2.7 Smart City characteristics 

9.2.7.1 The importance of smart governance in Old Rusafa 

The smart governance dimension is one of the essential elements in advancing the smart 

city concept to play a fundamental role in creating an open service and data platform for 

their citizens to participate. As this thesis is endeavouring to create a framework to develop 

the physical environment of Old Rusafa by using new smart sustainable methods. 

Therefore, three key elements have been evaluated (e-services, interaction and 

collaboration with public and open data by using ICT) in order to understand peoples’ view 

on how they would evaluate the importance of smart governance and its aspects. From the 

figure below, it can be seen that a vast number of answers (91%) indicated that interaction 

and collaboration with the public were highly important (32%) or important (57%). 

Moreover, the data in figure 9.21 asserts that 80% of the participants in this investigation 

agreed that open data by using ICT was important or highly important with a score of 28% 

and 52% respectively. As can be seen from the figure below, less of the people interviewed 

(10%) answered that e-services were moderately important, whereas, the majority (81%) 

confirmed that e-services were highly important (46%) or important (34%). This section 

according to Baghdadi participants’ opinion asserts that the smart governance dimension is 

a significant element to be considered in evolving the traditional urban context of Old 

Rusafa. 

 

Figure 9.21: The Importance of Smart Governance in the Historic Core 

Source: Author (2017) 
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9.2.7.2 The importance of smart economy in Old Rusafa 

This part looked at how many of the interviewed Baghdadi citizens evaluated the 

importance of smart economy in the historic centre. For an assessment of the importance 

level of the smart economic dimension, we asked people about the significance of three 

elements (e-business, e-commerce, increased productivity) that might play a crucial role in 

characterizing the traditional core with a smart industry that utilizes ICT in their 

procedures, advancing the competitiveness in its urban contexts and increasing innovation, 

productivity and flexibility. It is clear from the figure below that two-thirds (63%) of the 

respondents agreed that e-business was highly important and 32% of the people 

interviewed asserted that this aspect was important, whereas, fewer people indicated that e-

business was moderately important. Furthermore, a majority of participants (84%) asserted 

that the increase productivity aspects in Old Rusafa were highly important or important 

with a rate of (44%) and (40%) respectively (figure 9.22). It is obvious from figure 9.22 

that the majority of respondents (84%) confirmed e-commerce as a highly important or 

important element. Thus, the smart economic dimension is an essential aspect to be 

considered in developing the urban context of Old Rusafa and promoting the smart 

sustainable framework of the case study. 

 

 

Figure 9.22: The Importance of Smart Economy in the Historic Core  

Source: Author (2017) 
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9.2.7.3 The importance of smart mobility in Old Rusafa 

Traffic congestion, poor public transportation and lack of good transportation systems are 

some of the main problems in the case study area of this research. Therefore, we asked a 

question (How do you evaluate the importance of smart mobility in the historic centre) to 

Baghdadi people to assess the importance of smart mobility dimension that might reduce 

CO2 emission, and find an efficient method of commuting in the historic centre of 

Baghdad. This question in the survey examined four main aspects (Integrated Transport, 

Clean and Often Nonmotorised Options, Efficient Commuting, Reducing CO2 Emissions) 

that would help the research framework to find appropriate smart sustainable methods that 

could improve accessibility in Old Rusafa. It is evident from the figure below that the 

majority of the people interviewed (90%) asserted that reducing CO2 emissions in the 

traditional centre were highly important (65%) or important issues (25%). Moreover, clean 

and often nonmotorised options were assessed by the majority of respondents (84%) as 

highly important or important methods that should be implemented in the promotion of the 

urban context. Information from figure 9.23 shows that a vast number of interviewees 

(88%) indicate that efficient commuting was an important (28%) or highly important 

(60%) issue to be considered in the development of the case study area, whereas, fewer 

participants (6%) assert this aspect as moderately important. We can see from the data in 

figure 9.23 that the majority of people interviewed in this survey (85%) confirmed that 

integrated transport was highly important (46%) or important (38%).  

 

Figure 9.23: The Importance of Smart Mobility in the Historic Core  

Source: Author (2017) 
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9.2.7.4 The importance of smart environment in Old Rusafa 

To gain well-being and increase the availability of green spaces in Old Rusafa we need to 

assess the importance of the smart environment dimension. Thus, we asked people (How 

do you evaluate the importance of smart environment in the historic centre) with six short 

answers (highly important, important, moderately important, slightly important, not 

important and I do not know). The majority of respondents (94%) were divided between 

the two favoured options, ‘highly important’ and ‘important’ when they assessed the 

significance of green buildings aspects. Moreover, a vast number of the interviewees 

(90%) asserted that improving water quality was highly important or important with a 

score of (64%) and (26%) respectively. We can see from the data in Figure 9.24 that 80% 

of the responses indicate smart energy was important (32%) or highly important (48%). It 

is clear from the figure below that the majority of the participants (86%) agreed that 

pollution control and monitoring were a highly important (58%) or important issue (28%) 

to be considered in the smart sustainable framework of Old Rusafa. Figure 9.24 provides 

the results of people interviewed and it can be seen that the green urban planning was 

assessed as highly important (56%) or important (36). Furthermore, the majority of 

responses (82%) confirm that resource use efficiency was either highly important or 

important, which counted for 50% and 32% respectively (figure 9.24). 

 

 

Figure 9.24: The Importance of Smart Environment in the Historic Core  

Source: Author (2017) 
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9.2.7.5 The importance of smart people in Old Rusafa 

Educating a city’s people and developing their educational level in using advanced 

technologies is one of the essential elements in the implementation of the smart city 

concept in the case study area; thus, citizens will have the capability to share their data and 

opinions in evolving their city. Therefore, we asked people (How do you evaluate the 

importance of smart people in the historic centre regarding E-skills, E-working, E-

education?) with six short answers (highly important, important, moderately important, 

slightly important, not important and I do not know). A vast number of the people 

interviewed (89%) emphasized that e-education was highly important or important with a 

score of (38%) and (51%) respectively. Furthermore, the majority of the interviewees 

(86%) agreed that e-skills were important (56%) or highly important (30%). We can see 

from the data in the figure below that the majority of respondents (81%) asserted that e-

working was important (28%) or highly important (53%), whereas, fewer participants 

(14%) in this investigation confirm that this aspect was moderately important (figure 9.25). 

These aspects will play a significant role in promoting the interactions between people and 

physical environment in the city; it will also be the key element to advance the quality of 

life of a city’s citizens. Smart people or community will promote the bottom-up method in 

old Rusafa that will increase the involvement of citizens in making a decision, sharing and 

managing data, and optimising big data in real time. 

 

Figure 9.25: The Importance of Smart People in the Historic Core 

Source: Author (2017) 
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9.2.7.6 The importance of smart living in Old Rusafa 

Improving the quality of life in Old Rusafa is one of the main aims of this research. 

Therefore, we asked a question (How do you evaluate the importance of smart living in the 

historic centre?) to Baghdadi people to assess the importance of smart living dimension 

that might improve ICT and its applications, efficient use of natural resources, safety and 

advancing urban quality in the case study area. The majority of participants (98%) were 

divided between the two favoured options, ‘highly important’ and ‘important’ when they 

assessed the significance of safe living aspects. Moreover, a vast number of the 

interviewees (94%) asserted that healthy living was highly important or important with a 

score of (66%) and (28%) respectively. It can be seen from the figure below that the 

majority of responses (85%) agreed that the ICT-enabled lifestyles aspect was highly 

important (55%) or important (35%). Figure 9.26 shows that a vast number of citizens 

interviewed (93%) confirm that good quality housing and accommodation aspects was 

important (28%) or highly important (65%). Moreover, the data in figure 9.26 asserts that 

88% of the participants in this survey emphasized that diverse cultural facilities were 

important or highly important with a score of 52% and 63% respectively. The smart living 

dimension is an important element to achieve a good quality of life in Old Rusafa through 

implementing zero-energy building (ZEB) in the historic centre and a better generation of 

renewable energy. 

 

Figure 9.26: The Importance of Smart Living in the Historic Core  

Source: Author (2017) 
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9.3 Discussion and Conclusion     

Traditional buildings and areas in Old Rusafa are threatened by excessive official 

concentration on expansion, without appropriate care to its unique sets of cultural and 

community features, which has led to an inadequate government method towards 

conserving cultural identity and supporting the socio-economic and environmental 

requirements of local communities. Therefore, the majority of the participants in this 

survey believe that this heritage area (Old Rusafa) should reflect its authentic image, in 

terms of urban features, residential areas and cultural identity, at the same time modern 

development should be controlled by the government.  

9.4 Chapter Summary  

This chapter has clarified the relatively high awareness of the interviewees to the issues 

facing Old Rusafa. Participants have given many recommendations that hold important 

weight in suggesting design guidelines and smart sustainable framework for the 

advancement of the historic area of Baghdad. The quantitative information of the seven 

parts presented from the interviews with the Baghdadi citizens was assessed and analysed. 

In the first part of this survey, the responses show that the majority of participants, their 

age between 31 and 50 and 94% of them hold a university degree. In the second part, the 

citizens’ opinion was assessed, and poor or very poor options were the most regarded 

options in the question of how they consider the traditional area as a place for living. 

Whereas, other activities showed as good or very good among the responses because there 

are many opportunities for jobs and work as Old Rusafa represents the major part of the 

CBD of Baghdad. In addition, the second section showed that the majority of answers 

indicated that the key characteristics of the traditional core were very good or good and 

had influenced the relationship between neighbours and played an important role in 

creating the livable and sustainable environment. In the third part of this investigation, 

after assessing the accessibility, infrastructures and facilities, it was asserted by this survey 

that a vast number of participants confirmed that the case study required a new approach to 

advancement in their transportation systems, infrastructures and facilities. The fourth 

section indicated that Old Rusafa is suffering from a very high or high rate of the 

deterioration of its main components. Moreover, the tangible problems and the level of 

pollution in the historic core were evaluated by the people interviewed, and the high or 

very high level was apparent in the case study area. Land management problems assessed 



 CHAPTER 9: THE CASE STUDY DATA ANALYSIS AND EXAMINATION   

P a g e   420 

 

in the fifth part, which asserted that the historic centre is facing a high or very high rate of 

lack of appropriate governmental planning methodologies for conserving heritage values’. 

Furthermore, in the fourth section, it was revealed that both attitudes of the government 

towards promoting cultural heritage area in the historic core and towards the participation 

of the local citizen in conserving heritage values of Old Rusafa were perceived at a weak 

or very weak level. 

 

Urban sustainability indicators were evaluated in the sixth part of this survey, which 

comprised five questions. The first one highlighted the most relevant urban sustainability 

indicators to the traditional core of Baghdad, the majority of responses asserted the 

importance of increasing greenery and open spaces, improving air quality, lowering 

gasoline consumption and resource efficiency in the Old City. Equity, the standard of 

living and social participation for example, are aspects that are evaluated in the second 

question of this part according to peoples’ views to rate the significance of developing 

social interaction in the case study, which indicated that a vast number of the participants 

agreed that all elements of social interaction were either highly important or important. The 

third question in this part displayed that the old city requires new methods to reduce the 

need for people to travel, provide socially equitable services and provide services locally 

and easy to walk to. Therefore, the majority interviewees evaluated accessibility to services 

and facilities as an important and highly important issue to be considered in the 

development of Old Rusafa. This research endeavours to implement the smart 

sustainability city concept in the case study. Thus, a healthy environment and economic 

dimension were the fourth and fifth aspects discussed in the sixth section that revealed that 

the majority of the respondents were divided between the two favoured options, ‘highly 

important’ and ‘important’ in the assessment of these two aspects. 

 

Smart city characteristics were assessed in the seventh part of this investigation. This 

section involved six questions in evaluating the importance and amenability of the six 

dimensions of the smart city concept in the traditional core of Baghdad. According to 

participants’ view in the first question, smart governance dimension is an important or 

highly important aspect of creating an open service and data platforms for their citizens to 

participate. Moreover, the majority of responses asserted that the smart economy 

dimension is a highly important or important aspect in characterising the traditional core 
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with a smart industry that utilises ICT in their procedures, advancing the competitiveness 

in its urban contexts and increases innovation, productivity and flexibility. The third 

section of this part debated the assessment of advancing transportation systems and using a 

smart clean method of transportation in the case study area. Consequently, smart mobility 

was evaluated as an important and highly important dimension to reduce CO2 emission, 

and find an efficient method of commuting in the historic centre of Baghdad. The fourth 

section in the seventh part assesses the smart environment dimension, which showed that a 

vast number of respondents indicated that this aspect was highly important to gain well-

being and increase the availability of green spaces in Old Rusafa. Educating citizens and 

promoting their educational level in utilising advanced technologies showed the highly 

important level in the assessment of the smart people dimension, it was also considered as 

an essential element in the implementation of e-skills, e-working and e-education in the 

historic centre. Improving the quality of life (smart living dimension) in Old Rusafa was 

the final issue evaluated in this survey. The last section in this part demonstrated that the 

smart living aspect is a highly important dimension in improving ICT and its applications, 

efficient use of natural resources, safety and advancing urban quality in the case study area. 

 

This questionnaire survey has endeavoured to participate citizens in determining the 

potentialities and constraints of Old Rusafa. Therefore, a framework for the design 

guidelines will be suggested in the following chapter.  

 

The outline of key strategies that have been highlighted and determined to involve smart 

sustainable framework will be according to the following indicators: 

1. Factors that represent the historic centre of Baghdad (Old Rusafa) 

A. The survey in Old Rusafa (the area between Al-Rashid Street and the Tigris 

Riverfront) asserts that the urban sense in the historic center is one of the essential 

potentialities that should be conserved and developed.  

B. The participants in this survey indicate that the traditional core is a good district for 

tourion and goverment activities. 

C. The respondent agreed that the main characteristics of the traditional core have 

influenced the relationship between neighbours and played an important role in 

creating the livable and sustainable environment. 
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D. The assessment of transportation methods according to this investigation shows that 

the case study area requires a new approach to advancement and this is what this 

research seeks to do. 

 

2. Accessibility, Infrastructures and Facilities 

A. The majority of the participants in this survey asserted that the traditional core was 

suffering from poor infrastructures such as water supply, sewage and energy. This 

has brought into focus that the traditional core requires smart sustainable systems to 

be implemented to solve these problems.  

B. Cultural facilities, social and leisure facilities, shopping facilities, religious and 

educational facilities were neglected by policy and decision makers, there is the 

belief that the traditional centre should reflect its authentic image, cultural identity 

and urban character by developing these facilities. 

 

3. Deterioration, Pollution and other problems in the Historic Centre 

A. Wars, economic situations, lack of conservation plans, lack of new principles to 

regenerate the traditional urban fabric and other political issues have led to the 

deterioration in many significant parts of Old Rusafa, leading to the urgent need 

for the fulfillment of smart sustainable design guidelines that control the 

deterioration issues. 

B. The results of this investigation indicate that the pollution of the physical 

environment of the case study required new plans and advanced solutions. It 

also asserts that citizens are looking forward to improving the current situations 

of this traditional area. 

 

4. Land Management Problems 

A. In the development procedure of our case study area, the participation of local 

citizen should be considered as the main component and as the main method to 

produce smart sustainable planes. 
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5. Sustainable City Indicators 

 

A. The results of this survey confirm that the quality of the natural environment is 

one of the essential criteria that should be examined in order to assess the 

importance of increasing greenery and open spaces, improving air quality, 

lowering gasoline consumption and resource efficiency for example. 

B. Social interaction has been considered according to the out comes of this 

examnation is one of the main elements that advances the smart sustainable city 

concept and one of three key dimensions that forms the implementation of 

urban sustainability methods in the case study area. 

C. One of the main sustainable indicators is accessibility to services and facilities. 

Thus, this survey asserts the importance of reducing the need for people to 

travel, providing socially equitable services and providing services locally and 

easy to walk to in Old Rusafa. 

D. A healthy environment is one of the significant aspects that all cities are 

seeking when they endeavour to implement urban sustainability or the smart 

city concept. Therefore, achieving a sustainable environment in the case study 

of this thesis requires decreasing toxic and nontoxic pollutants. 

E. The economic dimension should be considered as an important element in 

advancing the traditional urban context of Old Rusafa to be smart and 

sustainable. 

 

6. Smart City characteristics 

A. In terms of smart city indicators, the results show that the smart governance 

dimension is one of the essential elements in advancing the smart city 

concept in our historic centre and plays a fundamental role in creating an 

open service and data platform for their citizens to participate in the 

development of Old Rusafa.  

B. The outcomes of this survey emphasize that the smart economic dimension 

is an essential aspect to be considered in developing the urban context of 

Old Rusafa and promoting the smart sustainable framework of the case 

study. 
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C. The smart mobility dimension should be considered as an important aspect 

to reduce CO2 emission, and find an efficient method of commuting in the 

historic centre of Baghdad in thesis framework for resolving traffic 

congestion and poor public transportation. 

D. To gain well-being and increase the availability of green spaces in Old 

Rusafa we need to consider the importance of the smart environment 

dimension. 

E. Educating a city’s people and developing their educational level in using 

advanced technologies is one of the essential elements in the 

implementation of the smart city concept in the case study area, thus, 

citizens will have the capability to share their data and opinions in evolving 

their city. E-skills, e-working, e-education will play a significant role in 

promoting the interactions between people and physical environment in the 

city; it will also be the key element to advance the quality of life of a city’s 

citizens. Smart people or community will promote the bottom-up method in 

old Rusafa that will increase the involvement of citizens in making a 

decision, sharing and managing data, and optimizing big data in real time. 

F. This survey indicates that the smart living dimension is a significant 

element to improve a good quality of life in Old Rusafa through 

implementing zero-energy building (ZEB) in the historic centre and a better 

generation of renewable energy. 
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10  Introduction 
 

he case study area has witnessed many initiatives to develop its urban context like 

the development plan by JCP 1984; however, there is still an absence of 

understanding about a suitable framework of a smart sustainable urbanism in Old Rusafa. 

Therefore, this chapter will aim to produce an effective framework and guidelines for the 

controlled development for the future of Old Rusafa taking into account the new principles 

and criteria of the smart sustainable cities concept. Furthermore, the ultimate objective of 

this thesis is the happiness of the city’s stakeholders by improving the quality of life, 

optimising the utilisation use of city resources, preservation and rehabilitation of the 

historic urban context, providing efficient services, creating a safe life for city’s people and 

secure their information, developing the economic situation and creating new job 

opportunities in the case study area. This section of our research will respond to thesis aim 

one and question three-part A and B (page 3). 

 

To understand what new techniques that could reconstruct Baghdad and especially the case 

study area (the area between Al-Rashid Street and the Tigris Riverfront in Old Rusafa) 

regarding smart sustainable cities, we should consider significant aspects. The main one is 

the limitations of the smart sustainable cities concept such as technology, communication, 

infrastructure, people, governance, environment, transport, economy, quality of living. 

Moreover, the role of culture, history, political, and socio-economic aspects that can play 

an important role to shape and form the new image for the city, and the influence of ICT 

that might reduce the lack of standardised terminologies for a “smart sustainable city”. 

 

 

 

 

 

 

 

 

 

T 
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10.1 Comprehensive Smart Sustainable Urbanism Framework  

 

• To produce a smart and sustainable urbanism framework, which provides 

conceptual solutions to shape the future of Baghdad city centre. These solutions will 

address the fundamental issues that shape urban form, land use, transportation, open space 

and the capital city image.  

• To create a balance between urban conservation and the criteria of modern urban 

design (smart sustainable urban design). 

 

The implementation of the rehabilitation the historic centre and preserving its identity and 

its historical values, the implementation of the comprehensive smart sustainable urban 

design framework will require a long-term policy mastering a larger set of variables to 

achieve the aims of this study. The comprehensive smart sustainable urbanism framework 

will provide a systematic exploration of smart sustainable advancement and 

implementation. This chapter will try to show how to counter the smart sustainable cities 

concept challenges by creating new business models, integrating different advanced 

technologies in an efficient system and promoting the role of government in engaging 

stockholders in making decisions.  

 

10.1.1 Urban Structure Framework Plan:  The Main characteristics, Activities of Old 

Rusafa, Land Use, Accessibility, Infrastructures and Facilities, Deterioration, 

Pollution and other problems in the Historic Centre 

 

The main aim of this thesis is to advance the historical physical urban environment of the 

city centre of Baghdad that is going back to the Abbasid period. There are several aspects 

should be considered in Old Rusafa advancement such the significance of the Tigris River 

for the life of the city. This framework endeavours to develop the case study area to be 

modern, smart and sustainable with preservation to its traditional form that reflect the city 

heritage identity. This will require cooperation between policy, practice and community. 

The urban structure framework plan endeavours to implement the broad aims and 

objectives of this research. Thus, the future vision for the case study area attempts to gain 

balance between the need to preserve and promote the traditional urban fabric, buildings 

and areas, and introducing new principles of the smart sustainable concept. It also aims to 
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develop the historic core by producing diverse and modern social and public facilities. This 

urban structure framework plan should consider the wider urban context of the old city 

within the Baghdad, and incorporate substantial strategic steps that are essential to balance 

the competing requirements forming the old city (figure 10.1). 

 

 

Figure 10.1: Urban Structure   

Source: Author (2017) 

 

The case study area has been faced a diverse array of challenges in recent decades, and all 

development plans were not implemented for political and wars reasons. This research has 

analysed the existing physical urban conditions of the case study area, which has led to the 

formulation of definite aims that affected the urban designing and planning strategies 

framework. These objectives are first, developing Old Rusafa that represent the historic 

capital of Iraq, recombining the broken physical urban structure of the historic core, 

preserving the traditional urban fabric and buildings, controlling the new urban 

development according to new principles that maintain the old city identity and heritage 
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values. Moreover, balancing and integrating between the new development (especially in 

Sheikh Omar zone that has a good potential for large-scale advancement) and conservation 

traditional areas within the old city. There are many elements which emphasise a unique 

urban fabric that makes the Old Rusafa so special such as traditional suqs, Rashid Street, 

khans, churches and significant mosques. Conserving these archaeological and cultural 

features will promote heritage values in Baghdad. Rescuing Old Rusafa by regenerating its 

urban fabric, the five historical spines and Baghdadi courtyard houses will enhance the 

quality of life and achieve equity. Traditional urban fabric needs a green and new urban 

infrastructure that helps to reach the environmental and health standard. As a result, urban 

sustainability would be measured regarding the long-term environmental and resources 

protection, including built environment. 

 

One of the main objectives of this research is preserving the traditional city identity and its 

heritage values. It determines, by the case study analysis in previous chapters, that Old 

Rusafa represented a significant part of the CBD; thus, this area has the opportunities for 

redevelopment of its physical urban context and conserving its important traditional places 

and building. Our framework seeks to enhance the traditional areas and historic pedestrian 

spines by promoting its features such as narrow streets, human scale, natural shading, high 

density/low rise living, public spaces, mixed-use, walkable. In addition, produces a more 

gradual transition between these two (traditional areas and the modern development) 

contrasting physical urban environments. The urban structure framework plan proposes a 

well-defined distinction between preservation places and modern places. Al-Rashid Street 

is to be reserved for cycling, pedestrians and smart mobility, and its traditional character 

preserved and promoted by enhanced connections with the river and its proposed 

walkways (figure 10.2). The already heavily deteriorated traditional urban fabrics in the 

case study area is sacrificed for advancement at these strategic areas of the new city centre. 

 

To make the old centre vital, the urban structure framework plan suggests increasing the 

main city functions such as residential, public facilities and open spaces. It also proposes to 

reduce or even move all industrial facilities from the case study area to the outside of the 

city. Regarding the Riverfront area, our framework plan suggests a pedestrian and cycling 

path along the Riverfront, increasing entertainment and cultural facilities and creating a 

landscaped river walks with tourist facilities and boat stops. In terms of Al-Rashid Street,  
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Figure 10.2: Pedestrians and Smart Mobility in Rashid Street   

Source: Author (2017) 
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we are suggesting to preserve the traditional identity of this main road and allocate it just 

for pedestrian, cycling and smart sustainable mobility. Furthermore, increasing residential 

areas between Al-Rashid Street and the Riverfront with more long-term development 

projects. 

 

The implementation of the proposed urban structure framework plan will be essential to 

the fulfilment of the objectives of this research. This study suggests that the 

implementation of this framework should occur through long-term levels of actions up to 

the year 2030. These actions are: 

- Preservation and advancement of cultural heritage. 

-  Renewal and conserving of historical buildings, areas and monuments. 

- Conservation of the historical urban fabric. 

-  Enhancement of Al-Rashid Street and Tigris riverfront. 

- Restoration of traditional spines.  

- Improvement of the city centre stockholders. 

- Advancement of social and educational facilities. 

- Redevelopment of the main areas at Rashid Street and improvement of sug area.  

- Development of urban infrastructure. 

- Advancement of transportation nodes. 

 

10.1.2 The Case Study Urban Control System Framework 

 

To manage the development framework an efficient way within the boundaries of the case 

study area, this research requires proposing an urban control system for the area between 

Al-Rashid Street and the Riverfront. Thus, five efficient stages are proposed urban 

development, urban form, urban design, land use, and traffic controls. These levels will 

ensure that preservation and advancement are implemented and guided according to the 

broad aims of this research. The Case Study Urban Control System consists of 

conservation and advancement the case study area that includes maintenance of cultural 

heritage and historical monuments, preservation of the traditional urban fabric. 

Furthermore, the system should deal with zoning heights and capacity ratios of buildings, 

building regulations, acceptable and unacceptable land uses in various zones; and traffic 

controls such as accessibility, time limits and car parking.  
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10.1.3 Revitalization of Tigris Riverfront Framework 

 

The framework of this research aims to create an environmental walkway along the 

riverfront of the case study area and determines principles that might revitalise Tigris 

Riverfront. Design criteria have been embraced in this study to produce a basis for any 

future design scheme. These guidelines are: 

1. An environmental pedestrian walkway should be implemented along Tigris 

Riverfront started from the Citadel (Zone A, Ministry of Defence) to the end of 

Zone D. This walkway should reflect the identity of Old Rusafa characteristics and 

interconnected with the features of the adjacent places of the old city. The 

pedestrian walkway should also consider the relation and interconnection with the 

inner part of the historic city; it should examine the pedestrian paths leading from 

the traditional area towards riverfront (figure 10.3). 

2. Various levels should be implemented along the waterfront that realises the urban 

physical requirements of the case study area. These levels should also achieve the 

requirements of environmental aspects, planted to provide shades and protected 

gathering areas. Furthermore, the waterfront levels should cope with changing in 

Tigris River level and provide suitable areas to get a river transport. 

3. Redevelop the edge of the Tigris River by vertical walls especially in constructing 

these different levels. 

4. The framework aims to enhance and promote different functions that overlook the 

waterfront such as entertainment and social facilities. These entertainment and 

social functions will promote social interaction in the case study area.  

5. Improve the visual aspect of the riverfront by replacing the poor condition and 

modern structures with smart sustainable buildings that reflect the cultural value of 

the old core. These new infill buildings also should integrate with traditional 

riverfront elevation, have brick and timber facing materials and not exceed 2-3 

storeys. 

6. The traditional and historical buildings should be preserved and enhance their 

function that associate with the cultural and entertainment features of the new 

waterfront. 

7. Advances the empty spaces with new development that integrates the present of 

Tigris Riverfront.   
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8. Tigris Riverfront should be developed according to the new principles of the smart 

sustainable cities concept.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.3: An Environmental Pedestrian Walkway along Tigris Riverfront   

Source: Author (2017) 
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10.1.4 Revitalization of Al-Rashid Street Framework 

 

1. Al-Rashid Street requires new methods of rehabilitation its heritage identity and 

historical value. According to the research analysis, this traditional street suffers 

from many problems such as traffic congestion, deterioration many of its traditional 

buildings and poor infrastructures. Thus, this research framework proposes 

appropriate measures that might have the ability to preserve and develop the street 

physical environment (figure 10.4).  

 

2. Infill new buildings in empty areas should integrate with traditional street elevation 

by using brick and timber facing materials and not exceed 2-3 storeys. 

 

3. Advance the visual aspect of Al-Rashid Street through improving and preserving its 

traditional buildings and promoting its urban spaces with green open areas. 

 

4. The continuity of collonaded arcades with a rich diversity in their details is the 

aspect that characterizes the traditional street. Each traditional building located in 

the main elevation of Al-Rashid Street has columns with a particular design. 

Therefore, we should enhance the continuity of colonnaded arcades to preserve the 

streetscape of the traditional street. Conserving the colonnaded arcade and column 

in the development places will lead to regulate and promote the unity of the 

physical urban structure into the appearances of the new and old townscape. 

 

5. Al-Rashid Street has several strategic nodes that play a significant role in 

characterising its cultural value. Therefore, it is important to pay particular 

attention in the development of the physical urban environment along this street, 

further, should create a more public character in these influential nodes, and even in 

the places that are not targets of direct preservation measures.  
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Figure 10.4: Development of Al-Rashid Street Physical Environment   

Source: Author (2017) 
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6. One of the main element in the development of Al-Rashid Street is respecting the 

physical historical urban environment through improving the functions and 

environment of the old city and particularly of the present social activities of the 

surrounding areas.  

 

7. The promotion of Al-Rashid Street will participate in the future development vision 

of Old Rusafa. Consequently, it is essential to consider smart, sustainable strategies 

in the development framework of the historical city centre that conserve its 

traditional appearance. 

 

8. It is also fundamental to advance and promote the configuration of the physical 

urban functions and environment in harmony with the traditional environment 

(figure 10.5). This arrangement will play the role of a plugin that will interconnect 

and resuscitate the places at both sides of the traditional street. 

 

9. Constructing new buildings instead of the poor modern structures and especially in 

the focal area that respects the form of the traditional street and integrating with the 

preservation of historical buildings, and the traditional alleys form under an 

environment with renewed appearance. 

 

10. This framework proposes to create new open spaces in the form of a plaza along 

Al-Rashid Street that will shape the amenity core of the advancement place. 

 

11. It is important to manage and control the skyline of the old city and respect the 

height of the historical buildings, which play an essential role in the creation of the 

locational identity. 
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Figure 10.5: the Configuration of the Physical Urban Functions and Environment   

Source: Author (2017) 
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10.1.5 Smart Sustainable City characteristics 

 

A smart sustainable urbanism framework in Old Rusafa aims to provide an efficient quality 

of life for the old city stockholders with the lowest environmental footprint, zero waste, 

clean-tech cluster, renewable energy and rehabilitation the traditional urban fabric with its 

historical buildings. This framework seeks to create a modern city in the historical 

environment with less impact on the environment. This will require a huge investment in 

different aspects, develop the city economy and relationship and collaboration with various 

institutes that have expenses in advanced technology. 

 

10.1.5.1 Smart Sustainable Governance in Old Rusafa 

 

Nowadays the Iraqi government is facing significant challenges to moving toward the new 

age of sharing information with its stakeholders and using ICT, IoT, advanced technology 

and smart sustainable principles. These new concepts will play an important role in 

promoting the relationships between the Municipality of Baghdad and its stakeholders, and 

they will also play an essential role in creating a new thinking of urban management in the 

information age. This framework endeavours to employ these methods to achieve jobs-

friendly, healthy environment, better quality of life and smart sustainable education. Smart 

sustainable governance framework in Old Rusafa also seeks to invest in human and social 

capital and promote the participation of governance in creating a smart sustainable 

platform of sharing information in real time with its people. Moreover, this framework 

purposes to implement ICT infrastructure in the urban context of Old Rusafa that enhance 

smart sustainable economic growth and gain a high quality of life. In addition, one of the 

main framework objectives is to create a holistic method that allows stakeholders in 

Baghdad go online through their smartphones, computers and advanced technologies to 

contact to citizens, hospitals, local government, public transportation, schools and socio-

economic and cultural services to develop collective skills and capacities. Smart 

sustainable governance in Old Rusafa should: 

 

- Integrate city governance, organizations, services with public, private, civil, and 

community organizations in order to create efficient, effective and green city 

functions working as one organism. 
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- Utilize ICT infrastructures, hardware and software and e-government will 

participate in promoting transparency, open data, decision-making and e-services. 

  

- Combine with other cities national and international, which could be described as 

quintessentially a globally networked hub. 

  

- Enhance stakeholders’ participation in urban decision-making procedures, 

advancing new services, improving the quality of life, and the accomplishment of 

diverse instruments for participation, service combination, and information 

exchange. 

 

- Create an open information platform for their citizens to collaborate in improving 

job opportunities, business creation, services, environmental aspects, and minimize 

CO2 emission. 

 

- Balance both top-down and bottom-up governance approaches to implement a 

dynamic smart sustainable city management. 

 

- Develop a new relationship between governments and their stakeholders, and share 

challenges and aims with general electronic governance goals to improve different 

aspects in the case study area such as traffic management, urban planning, and 

public transport. 

 

10.1.5.2 Smart Sustainable Economy in the historic centre (Old Rusafa) 

 

The major part of CBD is located in this historic core of Baghdad. Therefore, it is essential 

to integrate industry, economy and commerce by introducing big data as the core to 

manage the old city. The smart sustainable economy in Old Rusafa will aim to implement 

an active economy by investing in the quality of life that will lead to attracting knowledge 

workers and best talent to live and work in the case study area. It will also seek to attain e-

business, e-commerce and increased productivity. The economy framework endeavours to 

utilise ICT and advance technology in manufacturing operations and delivering services, 

and in creating new services and smart sustainable business models. Establishing smart 
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sustainable clusters and ecosystems in the historic centre will increase innovation, 

productivity, entrepreneurship, and flexibility of the labour market. It will lead to integrate 

local and global interconnection and international embeddedness with physical and virtual 

flows of goods, services and knowledge.  

 

The success of this framework associated with the gross domestic product, local economic 

situations and growth ratio of the case study area and its development. The excellent 

economic development in the old core will lead to improving the financial resources that 

play a significant role in investing in new projects such as health and culture, water and 

waste infrastructures, energy, and ICTs infrastructures. Smart sustainable economic growth 

in Old Rusafa will attract stakeholders who want to develop their quality of life and 

enhancing their human capital. It will also create new dynamic generation and advance 

outputs. This framework will seek to implement integrative ecosystems that are improved 

by the highest level of advanced technology and engagement of private associates and 

feasible business patterns that lead to developing the competitiveness of urban physical 

contexts in the global knowledge economy. 

 

10.1.5.3 Smart Sustainable Mobility in the historic centre (Old Rusafa) 

 

The main problem in the historic centre is traffic congestion, by spreading traffic loads 

evenly through the roadway system, starts with a good land use plan. Creating a 

comfortable and efficient transportation scheme is the first stage of formulating efficient 

and environmentally sound transportation systems. Walking and cycling are keys to the 

Transportation Framework (figure10.6). Most journeys begin and end with a walk, so no 

matter what form of transportation people ultimately will choose. This will demand to 

increase the width of sidewalks, adding the shade of trees and shading devices, and 

comprehensively designing the entire public realm. Encouraging people to walk or to 

cycle, providing suitable ways to access to the centre and secondary centres and reducing 

the need for a car will reduce the impact on the environment and minimise air pollution. 

Promote movement linkages between two sides of Tigris River by using river 

transportation as a part of Transportation Framework of metropolitan Baghdad. A well-

conceived transit network will help guide and phase development as Baghdad’s population 

increases.  
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Figure 10.6: Integrated Mobility for Old Rusafa Walking, Cycling, Personal rapid transit 

(PRT) and Light Rail Transit (LRT)   

Source: Author (2017) 

 

A smart sustainable mobility framework proposes organised aspects of interventions with 

the objective to develop the quality of life and urban services through implementing 

information communication technologies in the case study infrastructures. In another 

aspect, ICT will support and integrate different transport systems such as trams, personal 

rapid transit (PRT), and light rail transit (LRT), buses, trains, metros, cars, cycles and 

pedestrians to be safe and interconnected transportation systems (figure10.7).  
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Figure 10.7: Integrated Mobility for Old Rusafa  

Source: Author (2017) 

This framework endeavours to implement clean efficient and non-motorised transportation 

options in the old core that might reduce CO2 emissions. These smart sustainable models 

of transportation will develop services and provide feedback to stakeholders, create their 

real-time information and participate in long-term planning. These new models of mobility 

that employ ICT will advance traffic in the urban context of the case study area and offer 

safe, efficient and secure conditions of transport. This framework aims to integrate 

different modes of transport choices in Old Rusafa including both individual and mass 

transit, in a suitable method. It also proposes to implement sensors, automatic vehicle 

registration plate readers, dynamic traffic lights, passenger information panels and the 

capability of integrating live data from most of these sources that will advance network 

management, safety, environmental performance, accessibility, convenience, public 

perception and reduce traffic congestion (figure10.8).  
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Figure 10.8: Integrated Mobility for Old Rusafa  

Source: Author (2017) 

 

10.1.5.4 Smart Sustainable Environment in the historic centre (Old Rusafa) 

The Municipality of Baghdad encounters much more challenge in developing the physical 

urban environment of the case study area; thus, one of the main framework goals is to 

restore the traditional built environment particularly the historic urban fabric to meet 

collective needs. Many elements are integrated to give the historic part of Baghdad one of 

the most extraordinary ecological contexts in the world. Fundamentally, it is a river city 

and the traditional urban fabric that gives Old Rusafa the most important economic 

resources in the entire city. This framework is predicated on the concept that this vital 

environment in the traditional urban fabric must be preserved. The best way to implement 

that is through redeveloping the traditional principle in the organic traditional core and the 

environmental standard. High performance green urban fabric and buildings will maximise 

resource efficiency and human comfort in the hot and dry climate. The level of land use 

allocation, green open spaces, riverfront, and the traditional urban fabric provide a 

framework that can accommodate both the needs of economic development and the needs 

of environmental preservation. A smart sustainable urbanism framework in the case study 

area should be achieved by promoting environmental awareness and a sense of 

responsibility. Furthermore, we can achieve it by using energy from renewable resources, 

green infrastructure, reducing waste by improving the way to recycle products and green 

transportation to minimise air pollution (figure10.9). 
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Figure 10.9: Green Transportation to Minimise Air Pollution 

Source: Author (2017) 
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Smart sustainable environment framework in the historic core aims to gain green urban 

infrastructure that utilising ICT, IoT and cloud computing that concern for sustainability, 

protect the environment and reduce CO2 emission. It produces an urban area where smart 

sustainable solutions are achieved to promote smart sustainable urban growth. These new 

solutions will employ smart sustainable renewables energy, smart metering, pollution 

control and monitoring, green buildings, green urban design and planning and resource 

utilisation efficiency that serve the smart sustainable environment framework. This 

framework will produce a green urban area in Old Rusafa with key goals to develop the 

quality of life for their stakeholders through integrating ICT infrastructures into socio-

economic, cultural and physical infrastructures in different urban environments. Moreover, 

this framework suggests considering pollution reduction and natural resource control to 

reach smart sustainability goals. 

10.1.5.5 Smart Sustainable People in the historic centre (Old Rusafa) 

Baghdadi citizens are the key element in determining the old city advancement, prosperity, 

form of the physical urban context and spatial configuration. These stakeholders will also 

determine the success of the implementation of the smart sustainable cities methods in the 

historic part of Baghdad. The smart sustainable people framework considers city citizens 

as the main aspect that has opportunities to build a humane city centre by employing 

advanced technologies, ICT and IoT and create a new platform of socio-economic and 

cultural infrastructures integrations, which result to a prosperous and healthy life. The 

framework proposes an efficient incorporation of human systems, digital and physical in 

the historic built environment of the case study area to achieve smart sustainable principles 

and realize a good quality of life for the old city people. It also suggests that the city centre 

citizens should have the right to an improved educational level in a way to ensure that 

smart sustainable cities methods are achieved.  

 

There are various aspects which should be considered in the implementation of the smart 

sustainable cities concept in Old Rusafa such as the quality of social interactions, the 

growth of human capital, the role of ICT and IoT and openness towards other cultures. In 

another ward, stakeholders in the case study area should have the ability to engage with 

others, home, work, government, other communities, companies, business, and health and 

education systems through their advanced technologies to generate digital information that 

might help to improve the urban services they perform. The framework seeks to give 
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Baghdadi citizens the opportunity in making decisions (bottom-up method) through their 

smart behaviours in e-governance. This will assist local government and particularly the 

Municipality of Baghdad (top-down method) producing new services to their societies. 

Allowing people to participate their ideas and data through the utilisation of ICT and IoT 

will improve public services and quality of life and will develop interactions between 

stakeholders and physical urban environment in the old city.  

 

10.1.5.6 Smart Sustainable Living in the historic centre (Old Rusafa) 

The smart sustainable living framework addresses the critical issues facing the traditional 

area of Old Rusafa through several strategic moves. Firstly, it is necessary to define the 

limits of growth for the city centre of Baghdad by providing a clear spatial identification 

for the activities, and minimise the horizontal extension of the city centre. Secondly, we 

need to organise new strategies for land use within the smart sustainable urbanism 

framework of greater Baghdad, transfer functions and replace them with other green 

facilities that promote the traditional values and healthy environment. Most important they 

resolve the conflict between traditional principles and modern design model through 

identifying the policies and strategies that will conserve the traditional urban fabric under 

the light of urban sustainability. Also, we should correct the balance of spatial distribution 

in Old Rusafa, and try to create livable and competitive historic centre.  

 

The smart sustainable living framework proposes to integrate the old core with other 

centres, open areas and public areas, which altogether will produce an open public domain 

in Baghdad. Mixed use will be one of the main aims in this framework that seeks to 

connect government institutions, health, education and economic activities and ICT-

enabled lifestyles that will play a significant role in developing the quality of life. This 

framework aims to create a safe environment for living in a culturally vibrant historic area 

with various cultural activities. 

 

It also endeavours to support the historical physical urban environment by sensors, ICT 

and IoT systems and smart sustainable infrastructures that can advance and innovate 

services to stakeholders and improve the quality of life in the case study area. Moreover, it 

will seek to utilise renewable energy, appropriate technologies and build zero-energy 
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building in the old core that might reduce CO2 emissions and create a healthy urban 

environment.   

 

10.1.5.7 Smart Sustainable Infrastructure in the historic centre 

This framework aims to advance the historical environment of the case study area by 

building smart sustainable traditional buildings that can reduce waste, efficiently use water 

and energy, manage smart systems. Regarding mobility, it will seek to manage new 

methods of transportation and traffic congestion through the utilisation of ICT and 

automated sensing and management of traffic that operate and analyse data gathered form 

different mobility styles and community participation (figure10.10). As the old centre is 

suffering from water and energy supply problems, smart sustainable management systems 

that employ renewable energy sources, sensors, digital controls, smart meters, manage and 

optimise energy and water usage are required. To achieve a good quality of life in the 

traditional part of Baghdad, smart sustainable health-care systems are very important to 

ensure the success of the implementation of the smart sustainable cities concept in Old 

Rusafa.  

 

One of the main elements to the redevelopment the historic centre is creating modern 

social facilities and enhancing the existing ones. These facilities such as schools, 

playgrounds and local centres should apply according to the stakeholders' levels; thus, their 

size and location vary accordingly. Moreover, social facilities had to be either advanced to 

suit the scale and character of the traditional urban fabric and the old city identity and to 

integrate within the new development. The smart sustainable infrastructure framework plan 

asserts to create additional social facilities like nurseries, primary schools, secondary 

schools, high schools, local and cultural centres that fulfil the basic and developing 

requirements of Old Rusafa. It will propose to use ICT and its infrastructures to monitor 

smart sustainable transportation models (include roads, bridges, tunnels, rails, subways), 

manage and analyse the real-time data, manage and optimise buildings and maximising 

services to its stakeholders. This framework aims to achieve smart sustainable buildings, 

smart sustainable mobility, smart sustainable energy and water, smart waste management, 

smart health, smart digital layers (table10.1). 
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Figure 10.10: Smart Sustainable Infrastructure in the historic centre 

Source: Author (2017) According to The Municipality of Baghdad 
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Smart Sustainable Infrastructure 

1 Challenge Solution Description 

2 Healthcare 1. Smart Sustainable Hospitals 

2. Real Time Healthcare including Analytics 

3. Home and Remote HealthCare incl. 

Monitoring 

4. Electronic Records Management 

- Products and services for remote 

access to health services. 

3 Education 1. Flexible learning in an interactive 

learning environment 

- Accessing world class digital 

content online using 

collaborative technologies 

4 Air, Water and 

Waste 

Management 

1. Smart Meters 

2 Renewable energy 

3. Water Information Systems (WIS) 

4. Integrated Water, Waste and Energy 

Savings Optimization Schema 

5. Sensor Networks for Water and Air 

Systems 

- Metering of power, water and gas 

that can provide real time 

measurement of energy 

consumption. 

- Generation of power including 

solar, hydro, thermal and fuel cell 

technology. 

5 Safety and 

Security 

1. Video Surveillance and Video Analytics 

2. Seamless Communication during Natural 

& Man Made Disasters 

- Public safety, crowd management 

and people counting. 

6 Utilities 

Infrastructure 

Development 

1. Smart Grid and Smart Metering 

(Generation, Distribution, Measurement) 

2. Wireless Communications 

3.Analytics and Policies 

4.Load Balancing, Decentralized and Co-

generation 

Mobile Internet access in public 

locations. 

7 Smart Buildings 1. Synergies between energy efficiency, 

comfort and safety and security …. 

2. Building as a Network – Integration of 

Multiple Technologies (HVAC, Lighting, 

Plug Loads, Fire, Safety, Mobility, 

Renewable, Storage, Materials, IAQ etc)  

3. Software – Efficiency, Automation & 

Control , Analytics & Big Data Management 

Array of sensors and technologies 

that improve safety, security, 

energy efficiency and usability. 

8 Mobility and 

Transportation 

1. Intelligent Transportation Technologies in 

the Age of Smart Cities: 

2. Traffic Management – Monitoring & 

Routing 

3. Real Time Linkage to Emissions, Traffic 

Patterns, Reduced Fuel Consumption. 

- Cars, which operate on 

electricity/batteries with 

appropriate infrastructure for 

charging stations throughout the 

metropolis. 

- Car parks and street parking 

locations. 

- Automated sensing and 

management of traffic. 

9 Improvement of 

environmental 

conditions  

Environmental Sensors Data collection about the condition of 

air, water and soil. 

Table 10.1: Smart Sustainable Infrastructure framework for Old Rusafa 

Source: Author 2016 according (Kondepudi, 2015) and (ITU-T, 2014b) 
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10.1.6 Smart Sustainable Old Rusafa Indicators (SSCIs) 

Smart sustainable Old Rusafa indicators will be an applicable collection of indicators that 

will determine the implementations of smart sustainable urbanism framework in the 

historic centre of Baghdad and illustrate future development opportunities. The research 

proposes the Index Wheel for the case study area according to previous studies, literature 

review, smart sustainable cities examples. This Index-Wheel has considered the historical 

physical environment that requires particular solutions to produce suitable facilities and 

services for the case study stakeholders and participate in drawing the future vision of 

Baghdad and the old core development in particular. 

 

The Index Wheel has been divided into ten parts following the dimension of smart 

sustainable urbanism framework (figure10.11). Various tangible performance 

measurement systems have been determined that will help to show the success of 

development of smart sustainable initiatives, concept, products and services in the case 

study area. This innovative Index Wheel for the historical physical environment contains a 

combination of the main performance indicators for smart sustainable urbanism that might 

be implemented in other historical places that seek to be developed in the smart sustainable 

way (figure10.12). Moreover, it will be the guide and the basis for Baghdad’s future 

advancement and will assist the Municipality of Baghdad, policy makers, planners, urban 

designers, and architects to prioritise goals and allocate resources that promote the 

implementation of the smart sustainable urbanism in the traditional centre.  

 

These indicators play an essential role in the assessment of the implementation of smart 

sustainable cities methods in the case study area based on various aspects such as 

innovation on urban performance, socio-economic and environmental cases, mobility, 

health care, education, ICT infrastructures, quality of life and energy. The case study area 

indicators should enhance an integrated advancement of these diverse elements in the 

evaluation of smart sustainable urbanism. 
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Figure 10.11: Smart Sustainable Old Rusafa Dimensions 

Source: Author (2017) 
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Figure 10.12: Smart Sustainable Old Rusafa Indicators 

Source: Author (2017) 
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10.2 Discussion and Conclusion 

The implementation of the smart sustainable city concept in the historical environment of 

the case study area faces a big challenge on how to integrate various advanced 

technologies and infrastructures to minimize the environmental impacts and the 

deterioration of the traditional urban context. Moreover, the old centre is suffering different 

problems such as pollution, traffic congestion, socio-economic and cultural issues. These 

challenges require producing smart sustainable methods to control these challenges, 

furthermore, will demand the engagement of different disciplines using ICT, sensors and 

advanced technologies to attain a smart sustainable city environment and to provide our 

stakeholders with a better quality of life in their urban area. Therefore, this chapter has 

proposed a number of core systems such as infrastructures, networks and environments, 

transportation, communication, water and energy to be implemented or considered in the 

future development of the case study area (Old Rusafa). The capability of these systems, 

dimensions and indicators will determine how the old core works, develops and the ability 

to deliver its future advancement goals.  

 

10.3 Chapter Summary 

This chapter has produced a smart sustainable urbanism framework for the historic centre 

of Bagdad. It has taken into account the new principles and criteria of the smart sustainable 

cities concept. It asserts that the successful implementation of the smart sustainable cities 

methods in the historic part requires investment in various sectors, creates new job 

opportunities and a tremendous amount of money to achieve smart sustainable cities goals. 

This section indicates it is very important to achieve renewable energy, efficient use of 

natural resources, good waste management to attain smart sustainable urban context in the 

traditional centre of Baghdad. Citizens’ participation in making decisions and urban 

development is an essential aspect to be considered by the Municipality of Baghdad in the 

advancement of the historical physical urban environment. Moreover, this part of the thesis 

emphasises that the case study area requires new methods of implementing smart 

sustainable infrastructures, ICT, IoT, smart sustainable mobility, new health and education 

systems to achieve the requirements of the smart sustainable urbanism framework in the 

historical physical urban environment of Old Rusafa.  
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11 Introduction 
 

Chapter 11 is the final chapter of this research, which involves a summary of the 

significant contributions made to knowledge in this study throughout its chapters, with the 

consideration of how the research questions and aims are answered and achieved. Each 

section of this chapter will clarify how each chapter was examined during this study and 

where within this thesis it is adduced, authenticated, attain thesis aims and answered the 

research question. 

 

There are different methods of looking at case study physical urban problems and 

addressing them in an appropriate context. The suitable and efficient approach is to address 

these cases in their urban context and most importantly to avoid considering the global 

view without engaging stakeholders’ views on these issues. Citizens in Baghdad city have 

endured from ignoring their opinion throughout top-down systems. Consequently, this 

research has looked at the physical urban context of Old Rusafa from its wider local view 

taking into account the new principles of the smart sustainable cities concept. It also has 

endeavoured to advance the quality of life in the case study area by participating Baghdadi 

citizens in the urban development process, making decisions, implementing the new 

methods of city improvement and draw the define vision of the old core. 

  

The essence of the debate in this research is the identification of the new principles and 

criteria of the smart sustainable cities concept such as the use of ICT, IoT and advance 

technology to fill a gap related to implementing these methods in a historic environment. 

Furthermore, the main challenges recognised of this research is to explore how the 

conservation, smart and sustainable strategies will lead to regenerate the historic area of 

Baghdad and how it could be carried out in a way that promotes social, economic and 

environmental sustainability, as well as the full participation of all stakeholders. Therefore, 

this thesis has developed a methodology, which can form urban planning, design and 

advancement of such a historic area. 

 

The methodology that has been utilized to fill the gap and face different challenges in the 

case study area is a mixed research method that uses both techniques, qualitative and 

quantitative. This thesis has classified various levels of action that started from critical 
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literature reviews to the use of a multi-strategy such as structured interview, walking tool, 

serial vision method to assess the condition of the traditional urban fabric in Old Rusafa. 

The research method of this thesis has also adopted stakeholders’ participation in the 

development of the physical urban context of the traditional centre of Baghdad that 

indicates the importance of citizens’ engagement in the success of the implementation of 

the smart sustainable methods. The consequences are a guide-based and theoretically 

shaped methodology for smart sustainable urbanism in Old Rusafa.  

 

11.1 Contribution to Knowledge 

 

The key goal of this thesis is to fill a gap related to the implementation of the smart 

sustainable cities principles in the historical physical urban environment of the historic 

centre of Baghdad. Moreover, it is also intended to complement the general knowledge and 

global argumentation of smart sustainable cities concepts, methods, indicators and norms, 

with numerous participation that is informed in this research. The crux of the thesis 

contribution lies in the debate of implementing smart sustainable cities indicators in the 

traditional urban fabric to be developed and might be directed towards a smart sustainable 

urban environment future. It also asserts that the different demands of such an area (Old 

Rusafa) present unique challenges for which smart, sustainability and digital techniques 

potentially create new principles of regeneration, and makes a platform to resolve the 

conflicting values of traditional urban form and modern design models. 

 

This study has proposed a methodology for assessing the success of the implementation of 

the smart sustainable cities methods in the historic part of Baghdad. This approach might 

be implemented and become applicable for the local and international historical cities with 

some advancement required for the socio-economic, cultural and physical speciality of the 

issue. For the developing countries, this study provides an appropriate test and findings 

that might have some similarities with the Iraqi issues. Consequently, measuring and 

assessing the implementation of the smart sustainable cities principles by selecting a city 

from the developing countries and by using a smart sustainable urbanism framework 

provides benefits for local, national and international research. Finally, the key 

contributions made to knowledge in this thesis is how each research aim and question was 

answered, clarified, and addressed throughout this study. 
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11.2 City Structure, Urban Transformation, Urban Heritage and Conservation in the 

Old Core of Baghdad 

 

These subjects were presented in chapters two and three, and associated at length within 

the following research aim and question of this research: 

 

Research Aim 3: To fill a gap related to the use of ‘Smart and Sustainable City’ 

methods in a historic environment by understanding a specific case study of a 

physical part of an existing city (Old Rusafa) in order to add enough knowledge to the 

field to inform further study and potential implementation.  

 

Question 1: Are the traditional urban areas of Old Rusafa in Baghdad city amenable 

to smart sustainable cities processes?  

 Reviewing the literature and identifying the heritage features of the traditional 

urban fabric in Old Rusafa that improves amenability to create a smart and 

sustainable urban area. 

 Identifying urban heritage context and urban conservation in historic cities 

and assesse the role of historic preservation of Baghdad. 

 

11.2.1 City Structure and Urban Transformation in the Old Core of Baghdad 

 

The traditional and oldest part in Baghdad faced various transformation processes in the 

culture and physical urban environment due to socio-economic and political reasons. 

Therefore, understanding the history of Baghdad and particularly the old core urban 

development is a significant point to start this research to add knowledge to the field, to 

inform further studies and potential implementation for cities that require new methods to 

be developed. Reconfigure and produce new urban typologies within the heritage fabric 

and create different spatial languages competing with each other were the most 

fundamental effects that address by this research. This part asserted that the spatial 

features, structure and identity of Baghdad had been examined throughout the process of 

the case study urban transformation and growth, and by analysing its physical structures at 

different stages and periods to achieve a better understanding of the physical part of Old 

Rusafa. It also explored how Baghdad emerged, and developed a comprehensive 
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understanding of the history of urban transformation in the context of city change. 

Illustrating the main components of urban form in the historic centre of Baghdad has 

resulted to identifying the heritage features and components of the traditional urban fabric 

in Old Rusafa that improves amenability to create smart and sustainable urban areas.  

 

The complex urban structure and form in Old Rusafa has provided an example of how to 

create privacy and a healthy environment for its people, especially within the district 

society. This thesis has identified and built a theoretical background about urban heritage 

context, conservation and urban conservation. It has determined the relevant principles of 

urban conservation in historic cities, and has assessed the physical and social conditions of 

Baghdad and examined the contemporary situation of heritage and conservation there. The 

examining of these topics in this research has led to sum up that the previous studies have 

not illustrated a clear vision for dealing with the assets of urban heritage and their 

relationship with environmental, social and economic issues, especially in an age of such 

significant transformation. Therefore, an evaluation of urban heritage conservation under 

the light of the new principles of smart and sustainable design is required to regenerate 

urban form and fabric. It also indicated that globalization, rapid uncontrolled development, 

demographic changes, and economic pressures are the main factors driving change in the 

urban environment, which directly influences the preservation of historic urban 

environments. 

 

11.2.2 Urban Heritage and Conservation 

 

The understanding and the assessment of the main components and existing physical 

condition of the historic centre of Baghdad has become a basis for urban designers, policy-

makers, architects and governments to consider devising regeneration solutions. The 

research has clarified that the narrow alley together with the hierarchy of the traditional 

Baghdadi house, traditional buildings, mosques, traditional suqs provides a series of 

thresholds of security, visual security between spaces and emphasise the urban fabric 

identity and its urban form. Furthermore, examining the complex urban structure of the 

historical area of Baghdad under the light of the smart sustainable cities concept has 

assisted to integrate traditional principles with contemporary needs and provided a new 

vision for rethinking the way cities are designed, built, and managed. Therefore, for a 
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future vision, a significant effort is required in the traditional centre to regenerate urban 

heritage form under the light of the new principles of contemporary design models. 

 

Investigating and identifying the relevant principles of urban conservation, urban heritage 

context in historic cities, and assessing the role of historic preservation of Baghdad urban 

fabric are important subjects to be dealt with in this research. The examination of these 

issues helped for a better understanding of how to save the structure and history of cities 

and promote local and place identities. This section also has shown how the traditional 

compact urban fabric in the old centre has witnessed irreparable damage because of wars, a 

weak definition of demands and an ambiguous formulation of what to preserve. Therefore, 

this research suggests that the Municipality of Baghdad with the other heritage institutions 

should work and produce new urban regulations and a clear vision regarding urban 

conservation to avoid obstacles that might be faced when preparing a plan for conserving 

traditional areas. This part of our thesis has suggested employing Cohen’s tools and 

methods from his book Urban Conservation to preserve the structure and history of cities 

and to promote local and place identities. Due to globalisation, rapid uncontrolled 

development, demographic changes, and economic pressures are the main factors driving 

change in the urban environment, which directly influences the preservation of historic 

urban environments. Consequently, this study has promoted the role of socio-economic 

and environmental aspects in the process of revitalising urban components of the urban 

system in the city centre of Baghdad.  

 

11.3 Urban Sustainability, Smart Cities and Smart Sustainable Cities 

 

These topics were presented in chapters four, five and six, and related at length within the 

following research goal and question of this research: 

 

Research Aim 2: The second aim of this research is to provide a greater view and 

better understanding of what smart sustainable cities indicators could implement in 

an urban core of the Iraqi traditional urban areas as a base to resolve the conflicting 

values of the traditional urban form and modern design models. 
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Question 2: What are new alternative methods (smart sustainable principles) which 

could integrate traditional principles with contemporary needs and provide a new 

vision for reconstructing the historic areas in Baghdad?  

• Identifying the criteria for smart sustainable cities, which are most relevant to 

urban design, urban forms on the traditional urban fabric scale.  

 

11.3.1 Urban Sustainability 

 

In chapter four, the sustainability concept has been identified and investigated as a 

worldwide concern for the last decades. It also has been debated on its definitions, aims, 

and dimensions. It provided a review of the origins of these subjects, along with different 

definitions of each that are commonly cited in the literature. It concentrated on urban 

sustainability and the evolution of cities, along with a review of common challenges and 

barriers. This study has determined the main relevant criteria to the historic centre of 

Baghdad by defining a set of urban sustainability indicators that can be assessed in the 

traditional fabric such as socioeconomic development, and environmental management, 

which played an essential role in developing thesis framework for investigating urban 

sustainability in Old Rusafa.  

 

This thesis has argued that urban designers need to rethink land use and the horizontal 

division of functions and design productive and active cities. This study has explored 

various definitions of urban sustainability and asserted the necessity to implement urban 

sustainability in our cities. The research confirmed that achieving sustainable urbanism in 

Old Rusafa would contribute significantly to develop the urban environment and produce 

livable, efficient city, to accomplish that, we need firstly to consider urban morphology and 

how it will participate in the city’s long-term economic growth. Secondly, to produce new 

creative strategies that can move from sustainability to regeneration. Thirdly, the old core 

must be economically effective, to reduce poverty and must deal with the issue of equity. 

Fourthly, the traditional centre needs to minimise the impact on the environment and face 

pollution and extreme weather events. Fifthly, the education system is an essential aspect 

of sustainable urban advancement and citizens must have the right to gain the right 

education to elevate them out of extreme poverty and stagnation. Finally, to employ 

intelligent methods to administer this massive change, creating new systems of gain (zero 
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carbon, zero waste, green transportation, sustainable food, equity, happiness, health and 

culture) and implement green infrastructure in terms of green space, parks, gardens, civic 

space, water, waste, transportation and energy.  

 

This research emphasised that the historic core should meet the business requirements of 

the new economic paradigm by increasing interaction and communication between citizens 

and government, promoting access to services, achieving flexibility of urban development 

process. This study asserted that achieving a high quality of life for the whole society 

within a socio-economic and cultural framework might reduce the influence of the old city 

on the local and global environment. It also discusses that governments and international 

organisations at different levels look for the optimum urban sustainability value. Moreover, 

practices of a sustainable urbanisation will play a substantial role in obtaining local 

sustainability aims. This research asserted that cities are active complex open systems with 

associated socio-economic and environmental systems. Consequently, sustainable 

advancement in the historic centre of Bagdad cannot be attained without integrating 

sustainable development indicators that address socio-economic and environmental 

dimensions. Moreover, as every city is different, these indicators must be different. The 

study has endeavoured to associate the three elements into a significant and dynamic 

framework. It also has displayed significant opportunities and environmental challenges 

such as low levels of infrastructure, weak urban governance, poor urban planning and poor 

provision of green and public spaces. 

 

This research has concentrated on sustainable urbanism and explored various aspects that 

have a direct or indirect impact on the sustainable urban form by analysing a range of 

policy and strategies to achieve urban sustainability. It has examined the principles of 

sustainable urbanism and investigates how to assess a sustainable city by discussing, and 

gave examples of comparative analysis of a number of cities in using urban sustainability 

indicators. The primary implications of this study are summarised in two outcomes, the 

implementation of the sustainable urban design in a historic environment and the degree of 

amenability of the historic centre (Old Rusafa) for sustainable regeneration. Traditional 

urban fabric in Old Rusafa can achieve urban sustainability through the following points: 

1. Implementing natural environment through compact urban planning, narrow alleys 

and their orientation, shading passageways and attached buildings. 
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2. Utilising natural materials that have the ability for reuse, using renewable energy 

and natural ventilation. 

3. Significant buildings, mosques, traditional suqs and private houses that emphasise 

the urban fabric identity and its urban sustainability. 

4. People participation in decision-making and increasing public awareness about 

urban sustainability. 

5. Governments, planners, architects, urban designers, companies and professionals 

should improve urban design strategies, qualities codes, and building regulations 

towards urban sustainability, heritage values, and cultural environment.  

6. Advancing sustainable urban indicator variables spanning all the relevant Baghdad 

city aspects. 

7. Developing sustainability environmental measurement method appropriate to 

Baghdad city. 

8. Proposing effective policy measures and implementation plans to bridge the 

identified gaps to achieve aims of urban sustainability. 

 

11.3.2 Smart Cities 

 

The smart city concept has been identified and investigated in chapter five that provided a 

greater view and better understanding of what smart cities indicators could implement in 

the historic centre as a base to resolve the conflicting values of the traditional urban form 

and modern design models. This research has described the main elements of the smart city 

concept and elaborated on some challenges faced the smart cities projects and the role of 

ICT and IoT in addressing them. It has explored the smart city concept both analytically 

and philosophically that has led to advance and support this thesis to create an appropriate 

smart sustainable framework for Old Rusafa. The research has defined the smart city 

concept in different ways; some of them focus on ICTs and their infrastructure as advanced 

technologies that enable citizens to communicate in smart methods, while other definitions 

considered socio-economic and environmental elements that seek to advance the quality of 

life, urban well-being, e-government, citizens’ participation, and improve the sustainability 

in cities. The smart cities concept defined by this study as a future notion that will permit 

their citizens governments, businesses, urban designers, planners, architects and 

professionals to contribute their opinion through complex system or systems in terms of 
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making decisions, sharing big data, promoting urban environment, implementing equity, 

promoting efficient energy resources, constructing intelligent infrastructures and 

administrating complex information through utilizing ICT.  

 

This thesis has discussed and examined the dimensions of the smart cities concept such as 

smart people, smart mobility, smart economy, smart living, smart governance and smart 

environment that developed the research framework knowledge. The determination of 

these six dimensions has played an important role to allocate the efficient indicators that 

can develop the physical urban environment, create new systems and modern digital layers 

and solve the current problems of the Old Rusafa infrastructure. This research has defined 

and considered ICT and IoT as a platform for communication between citizens and 

government, as an efficient method of running the machines and big data and about the use 

of advanced technologies in a collaborative way in the old centre. The future vision of 

citizen’s participation in Baghdad and especially in Old Rusafa will engage citizenry with 

experts from many fields in producing scenarios for promoting the quality of urban life. 

This will require a massive mobilisation of data, serious progress in models, policy 

integration and the most important thing is to educate citizens to enable them to use 

intelligent devices in traditional environments. Participation will be the main element to 

build a global knowledge resource that will clarify the accessibility to individuals, 

organisations and businesses. Traditional urban fabric in Old Rusafa can achieve the goals 

of the smart cities concept through the following points: 

1. The implementation of smart people dimension, which contains different aspects 

such as education, affinity to lifelong learning, social and ethnic plurality, 

flexibility, creativity, cosmopolitanism or open-mindedness, and participation in 

public life can play important part in improving the quality of life in the urban 

context of Old Rusafa. 

2. Mentioning and generate digital data in real-time through the utilisation of ICT and 

IoT by the city and local government in interacting with their people will advance 

the performance of urban activities in the traditional core. 

3. The Municipality of Baghdad should produce an open service and data platforms 

for their stakeholders to participate to improving services, traffic management, 

public transport, the physical urban environment, urban planning and promote 

socio-economic and cultural aspects. 
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4. The implementation of sophisticated technologies in the physical urban context of 

the case study area of this research can develop the quality of life, mobility, 

efficient use of natural resources, safety and advancing urban quality. 

5. Increases the availability of green spaces and integrating ICTs infrastructures into 

socio-physical infrastructures in various urban environments of Baghdad can lead 

to achieve a sustainable environment and achieve the aim of the smart sustainable 

cities concept. 

6. The employment of ICT, IoT and advance technologies in the case study area can 

create contemporary transport, advance traffic in urban places and produce dynamic 

traffic lights. Moreover, can lead to better traffic congestion, environmental 

performance, accessibility, safety, network management, convenience and public 

perception. 

7. The use of ICT, IoT and advance technologies in the case study area can create 

smart industry and develop the competitiveness of urban contexts in the local and 

global knowledge economy. 

8. The Iraqi government should consider using smart economy dimension, which is 

associated with the growth of industries that employ ICT in manufacturing 

operations. This might lead to more innovation, productivity, and flexibility of the 

labour market, as well as the international expansion of the local economy. 

9. The Municipality of Baghdad should produce new approaches to assess the 

implementation of the smart sustainable city concept to advanced and measure the 

performance of the physical urban area of Old Rusafa. 

10. The Index Wheel provided by this research should assist the Municipality of 

Baghdad urban designers, planners and decision makers to advance the quality of 

life in the heritage urban context, achieve the aim of the smart sustainable cities 

concept and enable cooperation and connectivity between the stakeholders of the 

smart sustainable cities initiatives. 

11. Smart sustainable infrastructure is a significant aspect to be implemented, which 

can enhance the old core advancement, increase collaboration between various 

economic actors and generate big information. 
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11.3.3 Smart Sustainable Cities 

 

This research conceptualised and defined the aspects and implementation domains that 

constitute smart sustainable cities. It illustrated how the International Telecommunication 

Union (ITU-T) had analysed ICT solutions and projects that promote environmental 

sustainability in cities. Moreover, how they played as an open platform for smart-city 

stakeholders such as academic, research institutes, non-governmental organisations, ICT 

organisations and others to exchange knowledge in the interests of identifying the 

standardised frameworks needed to support the integration of ICT services in smart 

sustainable cities. This study displayed and examined the new vision “a system of systems” 

of the physical infrastructure elements of a city that can enhance the management 

processes within Old Rusafa. Furthermore, it asserted that cities and specifically the old 

city of Baghdad require employing ICT and IoT infrastructures in an adaptable, efficient, 

reliable, scalable, accessible, flexible, secure, safe and resilient way to promote the quality 

of life of its citizens and fulfil equity. The research emphasises that urban designers and 

planners should use smart sustainable methods that meet the requirements of the present 

without sacrificing the ability to meet the requirements of future generations.  

 

This thesis according to ITU-T (2014) determined eight categories to be the main elements 

of the smart sustainable city (SSC), these categories are the quality of life and lifestyle, 

infrastructure and services, ICT, communications, intelligence and information, people, 

citizen and society, environment and sustainability, governance, management and 

administration, economy and Finance and mobility. We examine and clarify in this 

research various definitions for the smart sustainable city (SSC) according to different 

literature that has provided us with a platform for understanding the most common 

elements, improving essential indicators and establishing an ICT infrastructure for smart 

sustainable cities. This research discussed the influence of the smart city on sustainable 

behaviour and planning, further argued that the implementation of the multi-dimensional of 

smart sustainable cities concept, both top-down government decision-making and bottom-

up people attitude will require being sustainable, effective and dynamic. The study asserted 

that bottom-up system citizens should have a significant role in decision-making and 

embrace the sustainable style of living to promote socio-economic and environmental 

aspects of urban sustainability. It also illustrated that the smart city concept advanced the 
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relationship between governmental and non-governmental actors by utilising ICTs in 

different sectors and create smart methods of city management such as e-governance and 

e-democracy. The study asserted that the association between stakeholders and 

policymakers should be sustainable and dynamic to implement the various aspects of smart 

sustainable urbanism. The success of the implementation of smart sustainable cities 

concept in Old Rusafa will depend on motivating people towards sustainable attitudes by 

using advanced technologies in their mobility, natural resources consumption and waste 

behaviours.  

 

The thesis asserted that the assessment of sustainability should be integrated with the 

concept of smart city growth and hence it is significant to combine sustainability and smart 

city frameworks so that both methods are accounted for in performance assessment 

systems. The research confirms that there are different methods to achieve the aim of the 

smart sustainable cities concept, depending on the city needs, features, cultural aspects and 

socio-economic and environmental issues. It also argued by this study that the 

implementation of smart sustainable cities in Old Rusafa would face many challenges such 

as economic challenges, low levels of people engagement, technological challenges, 

scarcity of natural resources, environmental administration challenges, climate change 

challenges, shortage of smart sustainable cities expertise and growing inequality. 

Moreover, it emphasised that the concept of smart cities in the traditional core should have 

the ability to advance its method of management and operation different infrastructures to 

cope with the future need for its stakeholders. One of the main significant issue debated by 

this thesis is that cities cannot be smart if they are not sustainable.  

 

To obtain the objectives of the smart sustainable cities concept in the historic centre of 

Baghdad should follow the following points: 

1. The Municipality of Baghdad should implement advanced technologies as the main 

aspect of reducing greenhouse gas emissions and promoting energy efficiency of 

the city centre. These advanced technologies should be elegant, effective, use 

resources efficiently, create a sustainable environment, enhance the quality of life 

of citizens, and have financial sustainability. 
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2. Smart sustainable urbanism in Old Rusafa should promote the method of the 

sustainable environment as its key objective is decreasing CO2 emissions in urban 

places by the deployment of advanced technologies. 

3. Smart Sustainable urbanism in the old centre should use ICT, IoT and advance 

technologies to be more smart and effective in the use of resources, resulting in cost 

and energy savings, improved service delivery and quality of life, and reduced 

environmental footprint. Utilising ICT, IoT and advance technologies in the core of 

the old city development will lead to improving the lifestyle of citizens, create 

opportunities for urban development and renewal, support eco-sustainability 

initiatives, improve the political and representative process, and provide access to 

advanced financial services. It also will affect the way each urban area will be made 

and developed. 

4. The Municipality of Baghdad should ensure the traditional city is a city well 

performing in six characteristics to maintain the success of the implementation of 

smart sustainable cities concept. These features Economy, Mobility, Environment, 

People, Living, Governance. 

5. The smart sustainable urbanism in Old Rusafa should be made clear, simple and 

responsive. Stakeholders in Baghdad city should participate and inform in the 

relationship between their services, local area and the wider urban ecosystems.  

6. The Municipality of Baghdad should seek to integrate technology into a strategic 

method to sustainability, people prosperity, and socio-economic and environmental 

growth. 

7. The method of the implementation of the smart sustainable city in the traditional 

city should be effective, flexible and variable, and endeavoured to gain zero-

carbon, eco-city and smart-eco. 

8. Smart sustainable city indicators in Old Rusafa should be utilized as a tool to 

observe cities’ advancement towards sustainable urban development in the local 

and global framework of the Sustainable Development Goals. These indicators are 

a good controlling tool to assess the changes in the city’s achievement over a 

particular period and after various actions have been obtained. 

9. The city centre requires indicators to set aims and track and monitor progress on 

performance. 
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11.4 The Case Study Area Data (Old Rusafa) Analysis and Examination 

 

These topics were presented in chapters eight and nine, and related at length within the 

following research goal and question of this research: 

 

Research Aim 3: The third aim of this research is to fill a gap related to the use of 

‘Smart and Sustainable City’ methods in a historic environment by understanding a 

specific case study of a physical part of an existing city (Old Rusafa) in order to add 

enough knowledge to the field to inform further study and potential implementation.. 

 

Question 1: Are the traditional urban area of Old Rusafa in Baghdad city amenable 

to smart sustainable cities processes? 

• Appraisal of the situation of the historic centre to find which sustainability and 

digital techniques potentially provide new methods to regenerate the broken urban 

structure of the old city. 

 

Question 2: What are new alternative methods (smart sustainable principles) which 

could integrate traditional principles with contemporary needs and provide a new 

vision for reconstructing the historic areas in Baghdad? 

• Assessing the criteria for smart sustainable cities concepts in the historic centre of 

Baghdad. 

 

11.4.1 The Case Study Area (Old Rusafa) Analysis and Examination 

 

This research examined the historic core of Baghdad as a pragmatic case study area, which 

might produce a comprehensive understanding of the particular needs for smart sustainable 

urban development in one of the significant traditional area. The old centre is a unique 

physical urban context going back a thousand years and its components that survive to this 

day consist of important traditional buildings, spines and monumental clusters that show 

the traditional urban sense of the city. One of the main challenges in the case study of this 

research was how to find a platform that could solve the battlefield between various 

architectural styles and ideologies. This conflict between, on the one hand, the modern 

development that shows no consideration for the traditional urban context and, on the 
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other, the large stock of abandoned, decaying or misused traditional buildings has led to 

the confusion and chaos in the case study area. The area between Rashid Street and the 

Riverfront is a very important part of Old Rusafa that might pose both conservation and 

development problems. Therefore, this area was selected as a case study area and a mixed 

research method (quantitative and qualitative) was adopted for the evaluation of the 

physical urban context of the case study area and the amenability of this area to smart 

sustainable cities concept. 

 

The analysis of the research case study has been designed in a way that examines the 

determination of the work on the local context of Old Rusafa. These determinations 

contain the availability and type of the information that might be gained, the current and 

the available literature on Old Rusafa, the availability of techniques for fieldwork, time 

determination etc. This thesis examines the case study information and develops a 

comprehensive understanding of the existing physical condition. It brought to particular 

light aspects of the area between Al-Rashid Street and the Tigris Riverfront in Old Rusafa, 

which has been chosen as the case study area of this thesis. Furthermore, it clarified the 

information gathering method and exemplified the analytical stage of the gathering data. It 

also utilised the methodological approaches and tools that analyse the fieldwork to answer 

and elaborate the research aims and questions. The field survey aims to assess the current 

situations of the social and urban contexts of traditional areas (the area between Al-Rashid 

Street and the Tigris Riverfront in Old Rusafa) to facilitate successful advances and 

improvement of the historic core. 

 

This research examined the research strategies that were embraced for gathering and 

analysing the information. The methodology that has evolved for this empirical thesis is a 

sectional comparison conducted as an integration of qualitative and quantitative research 

approaches. The field investigation illustrated the historical and architectural value, 

buildings use, historic and traditional buildings, building height and the structural 

condition of historical and traditional buildings in the case study area. It also took photos 

and gathered maps as a part of fieldwork methods. Also, in this research, we utilised a 

combination of the walking and the serial vision method as a qualitative approach to 

gathering information. We asserted in this thesis two main concerns in the development of 

the historic core.  
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1. The first concerned is the type of potential conservation project, such as renewal 

the traditional buildings, preservation of the physical urban fabric.  

2. The second concerned is the use of the new methods in the advancement of the 

historic centre, such as the smart sustainable cities concept. 

 

The study debated the data gathered by the field survey of the area between Al-Rashid 

Street and Tigris Riverfront in Old Rusafa. It also assessed the current situation of the 

existing physical urban context and urban form of the case study area. The outcomes of 

this investigation in terms of historical and architectural value (figure 11.1): 

 

1. Vast majority of buildings have no architectural style, which was recorded 70% and 

45% of buildings in Zone B and A respectively. 

2. Historical buildings recorded the highest in the Zone A (10%). 

3. The highest number of traditional buildings were found in Zone D that accounted 

25% of its buildings. 

4. The majority of modern buildings were found in Zone D, which recorded 45% of 

its buildings.  

5. The majority of buildings that have Art Nouveau architectural style were found in 

Zone C that accounted 18% of its buildings. 

6. The Art Déco category recorded the highest number in Zone B that accounted 8% 

of its buildings.  

 

 

Figure 11.1: Historic and Architectural Value in the Area between Al-Rashid Street and 

Tigris Riverfront in Old Rusafa (Architectural Types) 

Source: Author (2017) According to The Municipality of Baghdad 
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The case study area has shown diversity on its buildings uses such as commercial, 

administrative, residential, mixed-use, parking, entertainment, industrial and religious 

activities. There are diverse building uses in the case study area that asserted the 

significance of the need of finding new smart sustainable methods to develop Old Rusafa. 

The outcomes of this investigation in terms of buildings use (figure 11.2): 

 

1. Mixed-use commercial and administrative represents the majority of building uses 

in the case study area; Zone B was recorded the highest number (70%) of mixed-

use buildings according to the field survey. 

2. The highest figure of another mixed-use category (commercial and residential or 

industrial) was recorded 25% in Zone A. 

3. The open space category was only recorded 2% in this field survey of Zone C. 

4. Industrial categories accounted in Zone A and C for a similar rate of 2% each of 

them. 

5. 2% of building uses in Zone A and B of the traditional street were residential 

categories. 

 

 

Figure 11.2: Buildings Uses in the Area Between Al-Rashid Street and Tigris Riverfront in 

Old Rusafa 

Source: Author (2017) According to The Municipality of Baghdad 
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This area was considered as representing the main part of the CBD area of Baghdad, 

therefore, we can observe that there were variations in building height in the area between 

Al-Rashid Street and Tigris Riverfront in Old Rusafa starting from zero storeys up to 

thirty. The skyline of the area between Al-Rashid Street and Tigris Riverfront in Old 

Rusafa is a very important issue to be clarified in the urban design processes, thus, 

buildings height of the case study is very significant to be considered to realize what 

concepts should be utilised to fulfil the requirements of the case study development. The 

outcomes of this investigation in terms of building height (figure 11.3): 

 

1. The outcomes show that 47% of the buildings in Zone A have two storeys, 

whereas, 17% of buildings in the Zone D was considered to have just two floors. 

2. Strong evidence from Figure 11.3, 23% of buildings in the Zone A have just a 

ground floor. 

3. Buildings that have three storeys were accounted 15% in Zone B and C according 

to the field investigation of the case study area. 

4. Buildings with ten to thirty storeys were recorded 1% in each of Zone A, B and D 

buildings. 

5. The majority of buildings (36%) have ground, and first floor was founded in Zone 

B. 

 

 

 

 

Figure 11.3: Buildings Height in the Area Between Al-Rashid Street and Tigris Riverfront 

in Old Rusafa 

Source: Author (2017) According to The Municipality of Baghdad 
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The development of the physical urban context of the case study area and the preservation 

of its identity will require an evaluation of the structural condition of historical and 

traditional buildings. It can be observed from the field investigation that there are no 

buildings under construction or in an excellent condition found in this case study area. The 

outcomes of this investigation in terms of building height (figure 11.4): 

 

1. Very good structural condition buildings in Zone B and C were accounted 7% for 

each of them of all of their buildings. 

2. Buildings in a good structural situation in Zone D and C have accounted 34% and 

32% respectively. 

3. The majority of buildings in the case study area Zone B were found in a poor 

situation, which recorded 45% of its buildings. 

4. Zone A buildings that were in the deteriorating category have been recorded as 

23% of its buildings. 

5. Buildings in an acceptable structural situation accounted for 20% in each of Zone A 

and B and these buildings require an urgent need to be preserved. 

 

 

Figure 11.4: Structural Condition Assessment of Buildings in the Area Between Al-Rashid 

Street and Tigris Riverfront in Old Rusafa 

Source: Author (2017) According to The Municipality of Baghdad 

 

One of the significant elements in the examining of the case study area to achieve smart 

and sustainable indicators is historic and traditional buildings. The four zones of the area 

between Al-Rashid Street and the Tigris Riverfront in Old Rusafa have been examined by 

historic and traditional buildings category denoting a particular use or date according to 

this field examination. The conflict between heritage and modern life in the traditional area 
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has led to both pros and cons results. This study utilized the historic and traditional 

buildings category to evaluate and assess the physical environment in the historic centre. 

The outcomes of this investigation in terms of historic and traditional buildings 

(figure 11.5): 

1. The Zone A contains several significant suqs such as Mutanabi Street that includes 

the book market and Saray suq for selling stationery.  

2. Zone A has embraced many traditional mosques such as Ahmadiya mosque which 

was built by Ahmad Pasha in 1769, Numaniya mosque which was built in 1772 by 

Fatima Biktash al-Sayid Wali to memorialize her husband, Numan Agha lbrahim 

and Saray mosque that was built in 1704 by Hasan Pasha.  

3. The Zone A district as it was asserted by this survey contained some of the 

significant traditional buildings such as the Baghdadi Museum that was built in 

1910. 

4. The field investigation of Al-Rashid Street Zone B in Old Rusafa displayed that 

there were 44 buildings identified as historical and heritage buildings within zone 

B, denoting a particular use (Khan of Shah Bandar and Khan Yassin Khudairi). 

5. The investigation displayed that there were 22 buildings identified as heritage 

buildings within Zone C, denoting a specific character like Al-Naqeeb House or 

denoting a particular use (Brazilian Café, Alaa Al-Deen Cinema, British Resident 

House). 

6. The survey revealed that there were 12 buildings identified as heritage buildings 

within Zone D, denoting a certain period of time (Dar al-Khudairi) or denoting a 

specific character (Dar Khalil Pasha, House of the British delegate and others). 

 

 

Figure 11.5: Historic and Traditional Buildings in the Area Between Al-Rashid Street and 

Tigris Riverfront in Old Rusafa 

Source: Author (2017) According to The Municipality of Baghdad 
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11.4.2 The Case Study Data Analysis and Examination 

 

Citizens’ participation in making decisions is one of the most important elements in 

developing cities to become smart and sustainable and to find an appropriate way to 

preserve the historic physical environment. The answers gathered from the research 

investigation produced a huge amount of information that has been analysed according to 

the study methodology. Beneficial outcomes and recommendations have been identified 

throughout the questionnaire survey of this thesis. The study clarified the relatively high 

awareness of the interviewees to the issues facing Old Rusafa. The outcomes of this 

investigation in terms of the historic centre (Old Rusafa) Activities: 

1. Poor and very poor options were the most regarded choices in the question of how 

they consider the traditional area as a place for living, which accounted for 39% 

and 24% respectively. 

2. The outcomes show that 42% of the responses agree that this area is a good place 

for working and 26% are very good.  

3.  Fifty percent of the participants believe that Old Rusafa is a very good place for 

shopping and covers the majority of their requirements.  

4. Seventy percent of the respondents have agreed that this area is a very good and a 

good place for investing. 

5. About half of the participants also indicate that the traditional core is a good district 

for touring and governing activities. 

 

The outcomes of this investigation in terms of the main features of the old centre: 

1. The human scale was one of the features that 90% of the respondents have agreed is 

a very good and a good aspect that has promoted the traditional social values in Old 

Rusafa. 

2. Seventy-eight percent of participants have indicated that quality of life was in a 

poor or a very poor condition due to the deterioration of the built environment and 

this aspect is what this thesis seek to improve. 

3. Ninety percent of the interviewees considered the accessibility of shopping was 

good, very good and satisfactory as there are many elements that have promoted 

this aspect such as walkable and natural environments (70% of the respondents felt 
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that these characteristics are good and very good) and traditional suqs that are 

located near them. 

4. Sixty percent of the responses indicated that the privacy feature was a very good 

and a good aspect, and this is due to characteristics of the traditional urban form of 

the old city 

 

The outcomes of this investigation in terms of the accessibility in the historic centre: 

1. Seventy-two percent of the participant believed that the car method was very poor 

or poor. 

2. Seventy-one percent of the participant agreed that public transportation system was 

poor or very poor. 

3. Cycling was rated as a poor or very poor method with a score 37% and 25 

respectively. 

4. Ninety-one percent of respondents were satisfied with the motorcycle as a very 

good or good way of transportation, this is because that this motorcycle can carry 6-

8 people, cheap, can avoid traffic congestion and reach the destination in the right 

time. 

5. The walking method was good or very good with a score of 73%. 

 

The majority of the participants in this survey asserted that the traditional core was 

suffering from poor infrastructures when we asked them how you would evaluate 

infrastructures in Old Rusafa. The outcomes of this investigation in terms of 

infrastructures in the historic centre: 

1. The digital and energy infrastructures have a high average of very poor conditions 

with a rate of 66% and 60%. 

2. Ninety percent of the responses indicated that sewage is in a very poor and a poor 

condition. 

3. Water supply also was rated as poor and very poor with a score of 48% and 27 

respectively. 

4. There is strong evidence (42% and 48% of respondents have assessed this aspect in 

poor and very poor) that the historic centre needs a creative solution to waste 

management. 
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5. Transportation was another aspect that the interviewees were asked to evaluate, 

53% of the people interviewed answered poor and 26% as a very poor condition. 

 

There are many facilities in the old core of Baghdad such as cultural, social and leisure 

facilities, shopping, religious and educational facilities. These features play a significant 

role in characterizing the identity of its urban form and context. The outcomes of this 

investigation in terms of facilities in the historic centre: 

1. Ninety percent of the citizens interviewed assert that the shopping facility was 

good or satisfactory. 

2. religious facilities were also confirmed by the participants in this survey as 

good or satisfactory. 

3. Seventy-four percent of the respondents indicate that cultural facilities were in a 

poor or a very poor condition. 

4. The responses rates were 76% and 66% for poor or very poor in terms of 

educational and healthcare facilities respectively. 

 

Wars, economic situations, lack of conservation plans, lack of new principles to regenerate 

the traditional urban fabric and other political issues have led to deterioration in many 

significant parts of Old Rusafa. The outcomes of this investigation in terms of 

deterioration of the essential elements in the historic centre: 

1. the deterioration of traditional Baghdadi houses have very high and high rates of 

51% and 30%, due to the situation that many of these houses were neglected and 

ignored by government, owners and heritage institutions. 

2. Eighty percent of the interviewees have evaluated the deterioration of the 

traditional urban fabric as high and very high and 86% of the responses assert that 

the decline of the physical environment of historical spines was high or very high. 

3. They also believe that Rashid Street and squares were suffering from many 

problems and the deterioration of their traditional buildings was one of these issues 

with a score of 47% very high and 38% as high. The riverfront of the case study 

was also assessed by peoples’ views with a score of deterioration 77% as high or 

very high. 
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Urban context and form of Old Rusafa have been changed since the opening of four major 

roads between 1914 and 1945. The outcomes of this investigation in terms of the most 

tangible problems in the historic centre: 

1. Ninety-four percent of the respondents are not satisfied with traffic congestion in 

the case study area and rated this problem as high or very high. 

2. Household overcrowding issues were rated as very high or high tangible problems 

with a score of 90%. 

3. The people interviewed assessed the level of poverty in the case as high with a rate 

of 64% and very high with a rate of 22%. 

4. Eighty percent of the interviewees answered that land use problem in this area was 

high (60%) or very high (20%). 

5. The majority of participants in this survey answered high or very high (75%), while 

few people stated that the safety problem was low or very low (11% in total). 

 

The outcomes of this investigation in terms of the level of pollution in the historic 

centre: 

1. Most responses to air pollution very high (58%) or high (35%) whereas, few people 

indicated which asserted that the pollution of the environment were medium (3%). 

2. Fifty-nine percent of the participants have asserted that the noise pollution was very 

high and 35% of them answered as high while the rest answered (6%) medium, 

low, very low and I do not know. 

3. Strong confirmation of very high or high level of water pollution was found (92%). 

4. Land and visual pollutions had a high or very high level with a score of 92% and 

86% respectively. 

 

The outcomes of this investigation in terms of the main land management problems in 

the historic centre: 

1. Seventy-seven percent of the people interviewed considered the ‘lack of 

appropriate governmental planning methodologies for conserving heritage values’ 

to be very high and high. 

2. Seventy-two percent of participants in this survey asserted that the lack of a 

maintained register of ownership’ was low or very low. 
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3. Sixty-five percent of the interviewees confirmed that the conflicting ownership of 

plots was medium or low. 

4. The lack of appropriate regulations for conserving heritage values was high or very 

high with a score of 76%. 

5. The lack of maps and plans was low (30%) or medium (24%). 

6. A majority of 46% regarded ‘lack of the participation of local communities in the 

documentation of the cultural heritage’ as ‘high’ with a further 25% viewing such 

aspects as ‘very high’. 

7. Seventy percent of those who were interviewed emphasized the appropriate 

identification of the cultural heritage values was high or very high. 

8. Sixty-four percent of the responses indicated that the lack of local skilled experts in 

preserving heritage values was very high and high with a score of 25% and 46% 

respectively. 

 

The outcomes of this investigation in terms of the attitude of the government towards 

the participation of local citizens in conserving heritage values of Old Rusafa: 

1. Ninety-four percent of the answers indicate the attitude of the government was very 

weak (60%) or weak (34%). 

 

The outcomes of this investigation in terms of the government intention towards 

promoting a cultural heritage area in Old Rusafa: 

1. Vast of response asserts that the promotion of cultural heritage in the historic core 

was very weak or weak with a score of 92%. 

 

The outcomes of data analyses in terms of the quality of the natural environment in 

Old Rusafa: 

1. Eighty-nine percent of the interviewees asserted that improving air quality was 

important (20%) or highly important (66%). 

2. Increasing greenery and open spaces were highly important and important with a 

score of 56% and 24% respectively. 

3. Over half of those interviewed (52%) confirmed that resource efficiency was highly 

important. 

4. A minority of responses (10%) asserted that this aspect was moderately important. 
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5. A vast number of the participants (88%) indicated that promoting opportunities for 

recycling was highly important (30%) or important (48%). 

6. Eighty-two percent of the citizens interviewed agreed that lower gasoline 

consumption was important (40%) or highly important (42%). 

 

Social interaction is one of the main elements that advance the smart sustainable city 

concept and one of three key dimensions that form the implementation of urban 

sustainability methods in cities. The outcomes of data analyses in terms of social 

interaction in Old Rusafa: 

1. Ninety-one percent of the respondents indicate that enhancing the sense of 

community was highly important (56%) or important (35%). 

2. social participation was important and highly important with an outcome of 20% 

and 72% respectively. 

3. Equity was highly important (55%) and important (30%) according to peoples’ 

opinions. 

4. Eighty-eight percent of the interviewees confirmed that strengthening social 

interaction and civic life was another highly important (48%) or important (40%) 

aspect. 

5. Two-third of the people interviewed (62%) asserted that a better standard of living 

was a highly important aspect to be achieved in the old city of Baghdad. 

 

The accessibility to services and facilities was an important and highly important aspect of 

promoting the physical environment in the city centre of Baghdad. The outcomes of data 

analyses in terms of citizens’ accessibility to different activities in Old Rusafa: 

1. The majority of 65% regarded ‘provide services locally and easy to walk’ as 

‘highly important’, with a further 20% viewing such aspect as ‘important’. 

2. The vast number of responses regarding ‘reducing the need for people to travel’ 

were divided between two options: ‘highly important and ‘important’, which 

counted for 35% and 60% respectively. 

3. The outcomes of the responses regarded providing socially equitable services in the 

figure below was ‘highly important’ and ‘important’ for 90% of the participants. 
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Achieving a sustainable environment in the case study of this thesis requires decreasing 

toxic and nontoxic pollutants. The outcomes of data analyses in terms of public health 

in Old Rusafa: 

1. Eighty-nine percent of the citizens interviewed asserted that decreasing toxic and 

non-toxic pollutants were highly important (67%) or important (22%). 

2. Ninety-two percent of the interviewees agreed that obtaining clear water, air and 

land in the old city of Baghdad were either highly important and important issues 

with a score of 75% and 17 respectively. 

3. Over a half of the participants (52%) indicates reducing the stress for individuals 

was highly important issue and 25% of the respondents answered it as ‘important’. 

4. Reducing the intensity of existing life stresses was either a highly important or 

important issue, accounting for 35% and 40% respectively. 

 

The outcomes of data analyses in terms of economic viability in Old Rusafa: 

1. Ninety percent of those who were interviewed asserted that decreasing the cost of 

infrastructure was either a highly important (53%) or an important (37%) issue to 

be considered in the development of Old Rusafa. 

2. The reducing poverty issue was rate by 50% as ‘highly important’ and 30% as 

important. 

3. Urban maintenance was highly important and important with a score of 48% and 

44% respectively. 

4. A vast number of the respondents (81%) considered increasing land values for 

residential neighbourhoods as a highly important issue (34%) or important (46%). 

 

The smart governance dimension is one of the essential elements in advancing the smart 

city concept to play a fundamental role in creating an open service and data platform for 

their citizens to participate. The outcomes of data analyses in terms of smart 

governance in Old Rusafa: 

1. A vast number of answers (91%) indicated that interaction and collaboration with 

the public were highly important (32%) or important (57%). 

2. Eighty percent of the participants in this investigation agreed that open data by 

using ICT was important or highly important with a score of 28% and 52% 

respectively. 
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3. Less of the people interviewed (10%) answered that e-services were moderately 

important, whereas, the majority (81%) confirmed that e-services were highly 

important (46%) or important (34%). 

 

The outcomes of data analyses in terms of smart economy in Old Rusafa: 

1. Two-third (63%) of the respondents agreed that e-business was highly important 

and 32% of the people interviewed asserted that this aspect was important, whereas, 

fewer people indicated that e-business was moderately important. 

2. Eighty-four percent of participants asserted that the increase productivity aspects in 

Old Rusafa were highly important or important with a rate of (44%) and (40%) 

respectively. 

3. Eighty-four percent of participants confirmed e-commerce as a highly important or 

important element. 

 

The outcomes of data analyses in terms of smart mobility in Old Rusafa: 

1. Ninety percent of participants asserted that reducing CO2 emissions in the 

traditional centre were highly important (65%) or important issues (25%). 

2. The majority of respondents (84%) as highly important or important methods that 

should be implemented in the promotion of the urban context. 

3. A vast number of interviewees (88%) indicate that efficient commuting was an 

important (28%) or highly important (60%) issue to be considered in the 

development of the case study area, whereas, fewer participants (6%) assert this 

aspect as moderately important. 

4. The majority of people interviewed in this survey (85%) confirmed that integrated 

transport was highly important (46%) or important (38%). 

 

The outcomes of data analyses in terms of the smart environment in Old Rusafa: 

1. The majority of respondents (94%) were divided between the two favoured options, 

‘highly important’ and ‘important’ when they assessed the significance of green 

buildings aspects. 

2. A vast number of the interviewees (90%) asserted that improving water quality was 

highly important or important with a score of (64%) and (26%) respectively. 
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3. Eighty percent of the responses indicate smart energy was important (32%) or 

highly important (48%). 

4. The majority of the participants (86%) agreed that pollution control and monitoring 

were a highly important (58%) or important issue (28%) to be considered in the 

smart sustainable framework of Old Rusafa. 

5. The green urban planning was assessed as highly important (56%) or important 

(36). 

6. The majority of responses (82%) confirm that resource use efficiency was either 

highly important or important, which counted for 50% and 32% respectively. 

 

The outcomes of data analyses in terms of smart people in Old Rusafa: 

1. A vast number of the people interviewed (89%) emphasized that e-education was 

highly important or important with a score of (38%) and (51%) respectively. 

2. The majority of the interviewees (86%) agreed that e-skills were important (56%) 

or highly important (30%). 

3. The majority of respondents (81%) asserted that e-working was important (28%) or 

highly important (53%), whereas, fewer participants (14%) in this investigation 

confirm that this aspect was moderately important. 

 

The outcomes of data analyses in terms of smart living in Old Rusafa: 

1. The majority of participants (98%) were divided between the two favoured options, 

‘highly important’ and ‘important’ when they assessed the significance of safe 

living aspects. 

2. A vast number of the interviewees (94%) asserted that healthy living was highly 

important or important with a score of (66%) and (28%) respectively. 

3. The majority of responses (85%) agreed that the ICT-enabled lifestyles aspect was 

highly important (55%) or important (35%). 

4. A vast number of citizens interviewed (93%) confirm that good quality housing and 

accommodation aspects was important (28%) or highly important (65%). 

5. Eighty-eight percent of the participants in this survey emphasised that diverse 

cultural facilities were important or highly important with a score of 52% and 63% 

respectively. 
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11.5  Smart and Sustainable Urbanism Framework in Old Rusafa  

 

This topic was presented in chapters ten, and related at length within the following 

research goal and question of this research: 

Research Aim 1: The first aim of this research is to produce a smart sustainable 

urbanism framework and design proposal that provides conceptual solutions to shape 

the future of the historic centre of Baghdad, which may be applicable to other historic 

cities. 

Question 1: How can smart sustainable methods affect and develop the traditional 

urban fabric? 

• Producing smart sustainable urbanism strategies that seek an efficient quality of life 

for the old city stockholders with the lowest environmental footprint, renewable 

energy and rehabilitation the traditional urban fabric with its historical buildings. 

• Suggesting guidelines for the future development that shape urban form, urban 

fabric and advance urban components of the traditional city. 

 

A smart sustainable urbanism framework in Old Rusafa proposed guides to produce an 

efficient quality of life for the old city stockholders with the lowest environmental 

footprint, clean-tech cluster, renewable energy and rehabilitation the traditional urban 

fabric with its historical buildings. These strategies and guides are: 

1. The implementation of this framework should be through long term levels of 

actions up to the year 2030. 

2. Renewal and conserving of historical buildings, areas and monuments, urban fabric, 

enhancement of Al-Rashid Street and Tigris riverfront, advancement social and 

educational facilities, development urban infrastructure and advancement 

transportation models. 

3. Designing an environmental pedestrian walkway should be implemented along 

Tigris Riverfront. 

4. Enhancing and promoting different functions that overlooking on the waterfront 

such as entertainment and social facilities. 

5. Tigris Riverfront should be developed according to the new principles of the smart 

sustainable cities concept.  
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6. Infilling new buildings in empty areas that should integrate with traditional street 

elevation by using brick and timber facing materials and not exceed 2-3 storeys. 

7. Advancing the configuration of the physical urban functions and environment in 

harmony with the traditional environment. 

8. Create new open spaces in the form of a plaza along Al-Rashid Street that will 

shape the amenity core of the advancement place. 

9. Controlling the skyline of the old city and respect the height of the historical 

buildings, which play an essential role in the creation of the locational identity. 

10. Integrating city governance, organizations, services with public, private, civil, and 

community organizations to create efficient, effective and green city functions 

working as one organism. 

11. Promoting the relationships between the Municipality of Baghdad and its 

stakeholders, and creating a new thinking of urban management in the information 

age. 

12. Investing in the human and social capital and promote the participatory of 

governance in creating smart sustainable platform of sharing information in real 

time with its people. 

13. Producing a holistic method that allows stakeholders in Baghdad go online through 

their smartphones, computers and advanced technologies to contact to citizens, 

hospitals, local government, public transportation, schools and socio-economic and 

cultural services to develop collective skills and capacities. 

14. Integrating industry, economy and commerce by introducing big data as the core to 

manage the old city. 

15. Implementing an effective economy by investing in the quality of life that will lead 

to attracting knowledge workers and best talent to live and work in the case study 

area, further, attain e-business, e-commerce and increased productivity 

16. Establishing smart sustainable clusters and ecosystems in the historic centre that 

increase innovation, productivity, entrepreneurship, and flexibility of the labour 

market. 

17. Implementing integrative ecosystems that enhanced the highest level of advance 

technology and engagement of private associates and feasible business patterns that 

lead to developing the competitiveness of urban physical contexts in the global 

knowledge economy. 
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18. Creating a comfortable and efficient transportation scheme for formulating 

effective and environmentally sound transportation systems. 

19. Increasing the width of sidewalks, adding the shade of trees and shading devices, 

and comprehensively designing the entire public realm. 

20. Promote movement linkages between two sides of Tigris River by using river 

transportation as a part of Transportation Framework of metropolitan Baghdad. 

21. Implementing clean efficient and non-motorised transportation options in the old 

core that might reduce CO2 emissions. 

22. Utilising smart sustainable models of transportation (personal rapid transit (PRT) 

and light rail transit (LRT)) that use ICT can develop services and provide feedback 

to stakeholders, create their own real-time information and participate in long-term 

planning. 

23. Implementing sensors, automatic vehicle registration plate readers, dynamic traffic 

lights, passenger information panels and the capability of integrating live data from 

most of these sources that advance network management, safety, environmental 

performance, accessibility, convenience, public perception and reduce traffic 

congestion. 

24. Restoring the traditional built environment particularly the historic urban fabric to 

meet collective needs. 

25. Redeveloping the traditional principle in the organic traditional core and the 

environmental standard. 

26. High performance green urban fabric and buildings will maximize resource 

efficiency and human comfort in the hot and dry climate. 

27. Promoting environmental awareness and sense of responsibility throughout using 

energy from renewable resources, green infrastructure, reducing waste by 

improving the way to recycle products and green transportation to minimize air 

pollution. 

28. Gaining green urban infrastructure by utilizing ICT, IoT and cloud computing that 

concern for sustainability, protect environment and reduce CO2 emission. 

29. Producing an urban area where smart sustainable solutions are achieved to promote 

smart sustainable urban growth. 
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30. Employing smart sustainable renewables energy, smart metering, pollution control 

and monitoring, green buildings, green urban design and planning and resource 

utilization efficiency that serve the smart sustainable environment framework. 

31. Producing a green urban area in Old Rusafa that its key goals is to develop the 

quality of life for their stakeholders through integrating ICT infrastructures into 

socio-economic, cultural and physical infrastructures in different urban 

environments. 

32. Defining the limits of growth for the city centre of Baghdad by providing a clear 

spatial identification for the activities, and minimize the horizontal extension of the 

city centre. 

33. Organising new strategies of land use within the smart sustainable urbanism 

framework of greater Baghdad, transfer functions and replace them with other 

green facilities that promote the traditional values and health environment. 

34. Resolving the conflict between traditional principles and modern design model 

through identifying the policies and strategies that will conserve the traditional 

urban fabric under the light of urban sustainability. 

35. Correcting the balance of spatial distribution in Old Rusafa, and try to create livable 

and competitive historic centre. 

36. Integrating the old core with other centres, open areas and public areas, which 

altogether will produce an accessible public domain in Baghdad. 

37. Mixed use development that seeks to connect government institutions, health, 

education and economic activities and ICT-enabled life styles that will play 

significant role in developing the quality of life. 

38. Creating a safe environment for living in a culturally vibrant historic area with 

various cultural activities. 

39. Supporting the historic physical urban environment by sensors, ICT and IoT 

systems and smart sustainable infrastructures that have the ability to advance and 

innovate services to stakeholders and improve the quality of life in the case study 

area. 

40. Utilizing renewable energy, appropriate technologies and build zero-energy 

building in the old core that might reduce CO2 emissions and create healthy urban 

environment. 
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41. Creating modern social facilities and enhancing the existing ones. These facilities 

such as schools, playgrounds and local centres should apply according to the 

stockholders’ levels, thus, their size and location vary accordingly. 

42. Proposing to use ICT and its infrastructures to monitor smart sustainable 

transportation models (include roads, bridges, tunnels, rails, subways), manage and 

analyse the real-time data, manage and optimise buildings and maximizing services 

to its stakeholders. 

43. Advancing the historical environment of the case study area by building smart 

sustainable traditional buildings that can reduce waste, use water and energy in an 

efficient way, manage smart systems. 

44. Managing new methods of transportation and traffic congestion through the 

utilisation of ICT and automated sensing and management of traffic that operate 

and analyse data gathered from different mobility styles and community 

participation. 

45. Achieving a good quality of life in the traditional part of Baghdad, smart 

sustainable health-care systems. 

 

11.6 Limitations of the Research 

Despite the importance of the outcomes displayed in this chapter, there are some 

limitations throughout conducting this research:  

1. The information that has been collected from diverse sources and Iraqi institutions 

such as comprehensive plans prepared for the historic centre has required a consent 

to gather these maps and data. 

2.   A security permits for taking photographs and site visits to update and assess the 

area between Al-Rashid Street and the Tigris Riverfront in Old Rusafa was 

required. 

3. The time available and the limitation of this research, it has not been possible to 

propose a complete urban design solution for the whole of Old Rusafa, nor to 

address all chosen action places with the same degree of detail. 

4. The size and time available of this research, it has not been possible to conduct and 

address a complete field survey for the whole area of Old Rusafa. 

5. The difficulty of taking photos in some place of Old Rusafa due to the 

concentration of many Iraqi government buildings such the Ministry of Defence, 



 CHAPTER 11: RESULTS AND DISCUSSIONS  

  

P a g e   491 

 

the Municipality of Baghdad and the Central Iraqi Bank that were surrounded by a 

concrete wall. 

6. The limitation of interview participant from the case study area, as they were afraid 

to be evacuated from their houses and some security reasons. 

7. The communal effects have led to the difficulty to conduct some of the traditional 

urban fabric and buildings. 

11.7 Further Research  

This thesis endeavour to develop the urban physical urban environment of Old Rusafa by 

implementing new smart sustainable urbanism methods. The following are some potential 

ways to advance this research further and to promote the knowledge around other aspects 

of smart sustainable methods in Baghdad city: 

1. The success of the implementation of smart sustainable cities principles depends on 

long term designing measures and assessment. Therefore, future work could 

embark on developing and advancing smart sustainable indicators that are proposed 

to assess the implantation of new methods in the historical physical environment.  

2. There is a need to conduct a comprehensive field survey for the entire historic 

centre of Baghdad.  

3. The substantial thing is to realize what we need for our future vision of Baghdad, 

and put in place systems now that serve those future requirements in a smart 

sustainable and integrated way. 

4. Reduce the gap between what governments, decision-makers requirements and 

citizens need. 

5. Examining the role of cities in leading economic growth, while sustaining natural 

resources, reducing greenhouse gas emissions and developing the quality of life. 

6. The method of the implementation of smart sustainable cities in Old Rusafa is a 

complex and multidisciplinary decision-making process, which requires 

management of a huge amount of data within the built and natural environment. 

These data contain rich information about socio-economic and environmental 

aspects that can be used in smart sustainability analysis, thus, the Municipality of 

Baghdad requires new approaches and knowledge to manage and steer these big 

data in the development processes.  
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7. Examining and researching the appropriate way to balance between top-down that 

demand powerful leadership and large-scale investment programs and bottom-up 

and that depend on shifts in actions. 

8. The incorporation between governments, individuals, businesses, and organizations 

in terms of producing smart sustainable options that enable us to be more aware of 

the processes of smart sustainable urban advancement. 

9. The smart sustainable cities concept is relatively new, and due to that, smart 

sustainable cities come in many alternatives, sizes and models. In addition, each 

city has its unique history, features and future dynamic, thus, searching for new 

models of smart sustainable cities concept will advance this new concept. 

10. One of the significant element that promotes the implementation of the smart 

sustainable city concept is ICT and their infrastructure, therefore, further research 

on how these advanced technologies can enhance citizens’ participation to 

communicate in smart methods.  

11. Cities and especially Baghdad should determine their socio-economic and 

environmental aspects that seek to improve the quality of life, urban well-being, e-

government, citizens’ participation, and advance the sustainability in their urban 

areas. 

12. Cities have gained many benefits and solved various problems by using IoT in real-

time systems assessment to analyse their information obtained from diverse aspects 

such as water, electricity, traffic, and gas. However, more research is required on 

how to build a holistic approach or model that can combine all systems to assess 

big data, and how we can create a smart sustainable way to produce back all this 

information transformed into knowledge to the people to promote their attitudes 

and assist them to advance their prosperity. 

13. A ‘system of systems’ concept that comprising socio-economic and environmental 

aspects as subsystems require further research on how this idea can produce 

efficient urban systems and active urban life that can deal with contemporary 

challenges and complex urban problems in real time. Furthermore, how this new 

approach of complex systems will bring the heritage conservation of historic areas 

such as Baghdad to a new vision that connects tradition and modernization and 

might manage the new change in a dynamic perspective, to preserve cultural 

identity and the sense of place. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BIBLIOGRAPHY 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 BIBLIOGRAPHY  

 

 

P a g e   495 

 

 

Adinyira, E., Oteng-Seifah, S. and Adjei-Kumi, T. (2007) 'A review of urban sustainability 

assessment methodologies.' In International conference on whole life urban sustainability 

and its assessment. Glasgow: 

 

Ahmadi, V., Chi-Ani, A. I., Farkisch, H. and Surat, M. (2012) 'MORPHOLOGICAL 

STUDY OF URBAN HIERARCHY IN BOSHROOYEH CITY OF IRAN.' International 

Journal of Architectural Research, 6(3) p. 56. 

 

Ahvenniemi, H., Huovila, A., Pinto-Seppä, I. and Airaksinen, M. (2017) 'What are the 

differences between sustainable and smart cities?' Cities, 60 pp. 234-245. 

 

Akkar Ercan, M. (2011) 'Challenges and conflicts in achieving sustainable communities in 

historic neighbourhoods of Istanbul.' Habitat International, 35(2) pp. 295-306. 

 

Al Sayyed, W. (2012). THE MORPHOLOGY OF THE TRADITIONAL ARAB HOUSE. 

Lonaard 2, 9-27. 

 

Al-Akkam, A. (2012a) 'Towards Environmentally Sustainable Urban Regeneration: A 

Framework for Baghdad City Centre.' Journal of Sustainable 

Development, 5, [Online] 9. [Accessed 

 

Al-Akkam, A. (2012b) 'Towards Environmentally Sustainable Urban Regeneration: A 

Framework for Baghdad City Centre.' Journal of Sustainable Development, 5(9) 

 

Al-Akkam, A. (2013a) 'Urban Heritage in Baghdad: Toward a Comprehensive Sustainable 

Framework.' Journal of Sustainable Development, 6(2) pp. 39-55. 

 

Al-Akkam, A. (2013b) 'Urban Heritage in Baghdad: Toward a Comprehensive Sustainable 

Framework.' [Online] [Accessed 

 

Al-Ani, M. (2012) 'Urban Types and Transformation of the City.' In SCHRENK, M., V. 

POPOVICH, V., ZEILE, P. and ELISEI, P. (eds.) RE-MIXING THE CITY — Towards 

Sustainability and Resilience? : REAL CORP 2012 - Proceedings/Tagungsband, pp. 1041-

1054. 

 

Al-Hasani, M. (2012) 'Urban space transformation in old city of Baghdad--integration and 

management.' Megaron Architecture, 7(3) p. 79. 

 

Al-Silq, G. (2008) 'Baghdad - Image and Memories.' DC PAPERS: Revista de Crítica y 

Teoría de la Arquitectura, (1139-5559) pp. 46-65. 

 

Al-Zubaidi, M. (2007) The Sustainability Potential of Traditional Architecture in the Arab 

World With-Reference to Domestic Buildings in the UAE. PhD. University of Huddersfield. 

 



 BIBLIOGRAPHY  

 

 

P a g e   496 

 

 

Al-Zubaidi, M. and Shahin, B. (2008) 'Sustainability Principals of Traditional Architecture 

in the Islamic Perception.' The Iraqi journal of architecture, 4A, pp. 74-91. [Online] 12-13. 

Accessed http://iasj.net/iasj?func=fulltext&amp;amp;aId=11535 

 

Albayati, D., Sipe, N., Alizadeh, T. and Tomerini, D. (2015) 'The impact of urban form on 

travel behavior in three Baghdad neighborhoods affected by terrorism.' 3, [Online] 1. 

Accessed http://dx.doi.org/10.1080/21650020.2014.984080 

 

Alberti, M. (1996) 'Measuring urban sustainability.' Environmental Impact Assessment 

Review, 16(4) pp. 381-424. 

 

Albino, V., Berardi, U. and Dangelico, R. M. (2015) 'Smart Cities: Definitions, 

Dimensions, Performance, and Initiatives.' JOURNAL OF URBAN TECHNOLOGY, 

22(1) pp. 3-21. 

 

Albrecht, H. (2013) URBAN CONSERVATION PRACTICES IN CANADA. Canada: 

THE STANDING COMMITTEE ON ENVIRONMENT AND SUSTAINABLE 

DEVELOPMENT. 

 

Alfonso Piña, W. H. and Pardo Martínez, C. I. (2016) 'Development and urban 

sustainability: An analysis of efficiency using data envelopment analysis.' Sustainability 

(Switzerland), 8(2) p. 148. 

 

Alobaydi, D., Rashid and Mahbub. (2015) 'Evolving syntactic structures of Baghdad: 

Introducing ‘transect’ as a way to study morphological evolution.' In SSS10 Proceedings of 

the 10th International Space Syntax Symposium. London:  pp. 40:41-40:14. 

 

Alsalloum, A. (2011) Heritage-led sustainable urban regeneration: the development of an 

assessment model for World Heritage Sites cities. University of Liverpool. 

 

Angelidou, M. (2015) 'Smart cities: A conjuncture of four forces.' CITIES, 47 pp. 95-106. 

 

Anthopoulos, L., Janssen, M. and Weerakkody, V. (2015) Comparing Smart Cities with 

different modeling approaches. 2015. ACM. 

 

Ardakani, M. K. and Oloonabadi, S. S. A. (2011) 'Collective memory as an efficient agent 

in sustainable urban conservation.' Procedia Engineering, 21 pp. 985-988. 

 

 

Assi, E. (2002) 'Limitations to community involvement in rehabilitation of historic areas.' 

Advances in Architecture Series, 14 pp. 439-447. 

 

Auclair, E. and Fairclough, G. J. (2015) Theory and practice in heritage and sustainability: 

between past and future. Routledge studies in culture and sustainable development. 

London: Routledge. 

 



 BIBLIOGRAPHY  

 

 

P a g e   497 

 

 

Axinn, W. G. and Pearce, L. D. (2006) Mixed method data collection strategies. 

Cambridge; New York; Cambridge University Press. 

 

Barnaghi, P., Bermudez-Edo, M. and Tönjes, R. (2015) 'Challenges for Quality of Data in 

Smart Cities.' Journal of Data and Information Quality (JDIQ), 6(2-3) pp. 1-4. 

 

Bassett, K. (2004) 'Walking as an Aesthetic Practice and a Critical Tool: Some 

Psychogeographic Experiments.' Journal of Geography in Higher Education, 28(3) pp. 

397-410. 

 

Battista, G., Evangelisti, L., Guattari, C., Basilicata, C. and Vollaro, R. D. (2014) 

'Buildings Energy Efficiency: Interventions Analysis under a Smart Cities Approach.' 

SUSTAINABILITY, 6(8) pp. 4694-4705. 

 

Batty, M. (2008) 'The Size, Scale, and Shape of Cities.' Science, 319(5864) pp. 769-771. 

 

Batty, M. (2012) 'Building a science of cities.' Cities, 29 pp. S9-S16. 

 

Batty, M. (2013) The new science of cities. London: The MIT Press. 

 

Batty, M., Barros, J. and Júnior, S. A. (2006) Cities: continuity, transformation and 

emergence. In: Garnsey, E. and McGlade, J. Complexity and Co-Evolution Continuity and 

Change in Socio-Economic Systems. pp. 61-75. UK: Edward Elgar Publishers. 

 

Batty, M., Axhausen, K. W., Giannotti, F., Pozdnoukhov, A., Bazzani, A., Wachowicz, M., 

Ouzounis, G. and Portugali, Y. (2012) 'Smart cities of the future.' The European Physical 

Journal Special Topics, 214(1) pp. 481-518. 

 

Berehinejad, M., Chelongar, M. and Jamalli, M. (2014) 'Comparison of Baghdad and 

Cordoba Urban Planning.' World of Sciences Journal 2(4) pp. 48-55. 

 

Bianca, S. (2000) Urban form in the Arab world: past and present. London: Thames & 

Hudson. 

 

Bicocchi, N., Cecaj, A., Fontana, D., Mamei, M., Sassi, A. and Zambonelli, F. (2013) 

Collective Awareness for Human-ICT Collaboration in Smart Cities. 2013. IEEE. 

 

Bifulco, F., Tregua, M., Amitrano, C. C. and D'Auria, A. (2016) 'ICT and sustainability in 

smart cities management.' International Journal of Public Sector Management, 29(2) pp. 

132-147. 

 

BOUSSAA, D. (2017) 'ISLAMIC URBAN HERITAGE: BLIGHT OR BLESSING?' In 

The International Conference on Islamic Heritage Architecture and Art (Islamic Heritage 

Architecture 2016) Vol. 1, 3: WIT Press, pp. 344–354. 

 

Branchi, P. E., Fernandez-Valdivielso, C. and Matias, I. R. (2014) 'Analysis Matrix for 

Smart Cities.' Future Internet, 6(1) pp. 61-75. 



 BIBLIOGRAPHY  

 

 

P a g e   498 

 

 

Bryman, A. (2006) 'Integrating quantitative and qualitative research: how is it done?' 

Qualitative Research, 6(1) pp. 97-113. 

 

Careri, F. (2002) Walkscapes: walking as an aesthetic practice. Vol. 1. Barcelona: GG. 

 

Cassandras, C. G. (2016) 'Smart Cities as Cyber-Physical Social Systems.' 

中国工程科学：英文版, 2(2) pp. 156-158. 

 

Charehjoo, F. and Siong, H. C. (2013) 'Applying quantitative techniques to evaluate the 

level of sustainability for physical dimension of urban form in Sanandaj city, Iran.' 

International Journal of Sustainable Development and Planning, 8(3) pp. 275-287. 

 

Chourabi, H., Nam, Taewoo, Walker, S., Gil-Garcia, J. R., Mellouli, S., Nahon, K., A., 

Pardo, T. and Jochen Scholl, H. (2012) 'Understanding Smart Cities: An Integrative 

Framework.' Hawaii International Conference on System Sciences, pp. 2289 - 2297. 

[Online] Accessed 10.1109/HICSS.2012.615 

 

Clark, G., Moonen, T. and Moir, E. (2014) What are Future Cities. The Business of Cities 

for 

the Foresight Future of Cities Project and the Future Cities Catapult. 

 

Cohen, B. (2014) The Smartest Cities In The World 2015: Methodology. [Online] 

[Accessed https://www.fastcoexist.com/3038818/the-smartest-cities-in-the-world-2015-

methodology 

 

Cohen, N. (1999) Urban conservation. Cambridge, Mass; London; MIT. 

 

Cooper, R., Evans, G. and Boyko, C. (2009) Designing sustainable cities. Oxford: 

Blackwell Publishing Ltd. 

 

Creswell, J. W. (2013) Qualitative inquiry and research design: choosing among five 

approaches. 

 

Creswell, J. W. and Plano Clark, V. L. (2011) Designing and conducting mixed methods 

research. 2nd ed., London; Los Angeles; SAGE. 

 

Cullen, G. (1961) The concise townscape. 

 

Cullen, G. (1996) The concise townscape. Oxford; Boston: Butter Worth-Heinemann. 

 

Daher, R. (1996) 'Conservation in Jordan: acomprehensive methodology for historical and 

cultural resources.' Journal of ArchitecturalConservation, 2(3) pp. 65-80. 

 

 

Danar Sunindyo, W., Akbar, S. and Iqbal, M. (2013) Towards a smart world class city: 

Case: Building bandung ICT master plan. 2013. IEEE. 



 BIBLIOGRAPHY  

 

 

P a g e   499 

 

 

Denzin, N. (2007) 21st Century Sociology   Peck, C. D. B. D. L. (ed.) Thousand Oaks: 

SAGE Publications, Inc. 

 

Dey, I. (1993) Qualitative data analysis: a user-friendly guide for social scientists. London: 

Routledge. 

 

Ebrahimi, A. N. (2015) 'Effective Urban Values on Conservation of Historical Contexts: 

The Case of Isfahan - Iran.' ArchNet-IJAR: International Journal of Architectural 

Research, 9(1) p. 181. 

 

Edjossan-Sossou, A. M., Deck, O., Al Heib, M. and Verdel, T. (2014) 'A decision-support 

methodology for assessing the sustainability of natural risk management strategies in urban 

areas.' NATURAL HAZARDS AND EARTH SYSTEM SCIENCES, 14(12) pp. 3207-

3230. 

 

EH, E. H. (2004) Heritage counts 2004: the state of England's historic environment. 

 

Elmaghraby, A. S. and Losavio, M. M. (2014) 'Cyber security challenges in Smart Cities: 

Safety, security and privacy.' Journal of advanced research, 5(4) pp. 491-497. 

 

Ericsson. (2013) Networked Society City Index. SE-126 25 Stockholm, Sweden. 

 

Everard, A. J. and Pickard, R. D. (1997) 'Can urban conservation be left to the market? The 

value of partnership-led conservation regeneration strategies.' In. Vol. 26 1997.  pp. 619-

632. 

 

Fathy, H., Shearer, W. and Sultān, A. a.-r. n. (1986) Natural energy and vernacular 

architecture: principles and examples with reference to hot arid climates. Shearer, W. and 
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