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ABSTRACT  

This research presents a critical investigation and analysis of the spatial configuration 

of three spatially similar cities and universities. Albeit, these cities are with different 

distributions of university campus accessibility and location in their cities. The research 

attempts to present a new approach to the conceptualization of relationship, between 

universities and cities, through an analytical investigation of the structure of urban 

space. This conception is the subject of investigation through a comparative analysis 

of urban structure in the University of Lincoln and Lincoln city, the University of 

Worcester and Worcester city, and the University of Bath and Bath city.  Also, it shows 

that the spatial configuration of the city is influenced by the university, not only in terms 

of a various set of social elements, which include the urban structure such as the 

socio-economic environment, but also in terms of physical morphology.  The aim of 

this study is to conduct an investigation into the spatial relationship between the 

university and the city from a theoretical viewpoint, which is informed by the notions of 

space and spatiality in an attempt to unveil the impact of university on the city, in terms 

of both physical and spatial relationship. 

This study utilises a mixed methods research to investigate and understand the 

relationship between universities and cities. These include a critical literature 

investigation, Space syntax analysis, Observation, interviews and socio-economic 

analysis.  

The finding indicated that the physical location of campuses has a direct impact of the 

relationship between universities and cites. However, there is no direct relationship 

between socio-economic impact and physical location of the campuses within cities. 

The results support that the city/campus duality is complex and it is based on a variety 

of indictors from socio-economic and socio-spatial points of view. Therefore, this 

relationship is bilateral.  

This thesis develops a new assessment tool to measure the quality of the relationship 

between university and city. Through the methodology and data analysis, this research 

provides guidelines for creating new insights into how cities and universities engage 

one another.  
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The findings of this empirical study can be adopted as a compelling strategy for 

creating positive urban space within a campus utilising such critical investigation and 

syntax of campus-cities. The outcome of this study will form the basis for further 

development and planned growth of the universities and cities presented in this thesis. 
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CHAPTER 1: INTRODUCTION  

 

Introduction: The city/campus duality 

The global ranking of universities seems to suggest that top universities are situated 

in great cities. Although it is obvious that several of these top-ranking universities (such 

as Cambridge, Harvard and ETH Zurich) are older than the others, the time factor is 

not addressed in this study.  

This thesis is concerned with how the spatial configuration of university 

campuses affects the relationship between universities and the surrounding city, and 

whether there is any relationship between the quality of universities and the quality of 

their respective cities. In this sense, the thesis addresses the links between socio-

economic variables and spatial configuration. The change and impact that universities 

have on the physical, social, economic and cultural quality of the city, and vice versa, 

are other issues which the thesis will address. By applying methods of configurational 

analysis of the urban grid, a comparison will be made between three universities and 

cities in the UK. The results will be used to uncover and trace the impacts of the spatial 

structure of the university campuses on their neighbourhoods, and what the influence 

of this relationship is on the quality of both campus and city.  

 

1.1 Background: The city and the campus 

The analysis of urban space is an essential tool for deepening understandings of the 

relationship between society and culture in the city (Carter and Donald, 1993). Urban 

space transformations can include direct changes to the physical components of the 

city and these changes intermesh with changes in the social composition and socio-

cultural dynamic of the community itself. A key inter-relationship pertinent to spatial-

cultural dynamics in many UK cities is the physical links between the university 

campus and the city. The relationship between the university and the city is rooted in 

the economic, physical, geo-political and cultural dimensions of city life (Goddard et 

al., 1994; Perry and Wiewel, 2015; Goddard and Vallance, 2013).  

This study attempts to contribute to a new spatial understanding of the city and 

campus duality. It attempts to enhance knowledge about the relationships between 

city form and campus form. The impact that the university has on the socio-economic 
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and architectural structures of the city, and the way the city’s authorities and civic 

groups respond to this impact is always in flux. Universities add tangible value to the 

city in financial and economic terms, but also culturally (Haar, 2011; Gunasekara, 

2006; Florida, 1999; Castells, 2000). This is because they attract a range of creative 

professionals to the city. This group of people is referred to as the ‘creative class’ by 

Richard Florida (2003).  

 Given this patent connection between the university and the quality and depth 

of cultural development of the city, this study seeks to highlight how the spatial 

configuration of a university campus impacts on a city and vice versa. 

Hillier (1996) argues that studies on the configuration of space, de facto need 

to consider the complex links between one particular object and the whole system tout 

court, therein focusing on the interaction between objects rather than considering 

space as a separating phenomenon. Space can be reduced to the abstractions of 

colour, form and texture, but is a complex concept and covers a myriad range of 

interdependent spatial configurations and aspects of society (Madanipour, 1996; 

Zumthor, 1998). Urban space is thus a core ingredient tenet in understanding the lived 

experience of the city (Hillier, 2008). In many studies of urban space, including studies 

by Kevin Lynch (1995), Edward Robbins and Rodolphe EL-Khoury (2015) and Jane 

Jacobs (1961), the city is conceptually and empirically separated into two key forms. 

The first is the physical city, which contains and shapes the open space system 

between buildings. The second is the social city that involves all the social activities 

that take place in the city. Following Hillier and Hanson (1984), urban studies consider 

the city as an object, which is continually shaped by the ‘social city’ and vice versa. In 

order to understand how cities have grown and developed, we need to analyse and 

comprehend the dynamic interplay and relationships between social and spatial 

structures. Since the social city influences the make-up of the physical or spatial city, 

and vice versa, understanding the dialectical relation between these two variables are 

keys.  

To quantify the interrelationship between social life and physical space in 

urban studies, Hillier and Hanson (1984) developed the theory of space syntax 

theory. Since then, space syntax has been established as a theory of architecture 

and urban forms that attempts to explain the effect of spatial configurations on the 
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behavioural patterns of people. This theory has since been developed at the space 

syntax Laboratory of University College London and has evolved into a comparison 

set of techniques for developing and discretion of buildings and cities as the spatial 

constitution of society (Space syntax Limited and UCL, 2019). The analysis of spatial 

configurations whereby social space is incorporated as a core component of space 

syntax (Hillier, 1996). 

 

1.1.1 The university within the city 

Urban success, productivity, efficiency and growth depend not only on a city’s 

possession of capital and financial leverage, but increasingly also on the quality and 

accessibility of social and intellectual capital (Boucher et al., 2003; Lambert-Chan, 

2008; Birch et al., 2013; Elliott, 2013). A new generation of academics and 

practitioners are attempting to conceptualize the urban as a set of ‘urban resources’ 

that constitute on important added value for the city’s inhabitants. In this sense, the 

physical geo-city, along with its natural resources and economic markets, exists in 

relentless interplay with the personal ambitions and creative activities of its inhabitants 

(Florida, 2003; Jacobs, 1986). 

The levels of creativity and innovation among the people and communities that 

inhabit and manage cities will determine these cities’ future success. This shifts the 

notion of urban development and growth towards an emphasis on the quality of life 

and civic activity, not simply on the labour market and regional gross value added. 

Creative people, their enterprises and their actions are seen, in this sense, as crucial 

to the ongoing growth and regeneration in cities (Florida, 2003). In that sense, 

universities as creative, intellectual and enterprising hubs, or agents, can play a major 

role in the spatial transformation of cities. 

 

1.1.2 Universities and cities 

The essential role of universities, in terms of urban growth and development, is to 

contribute to and improve the economic, cultural and social life of the city. There is 

evidence and broad consensus of this in the management, economic, geographic and 

urban studies literature (McNay, 1994; Goddard et al., 1994; Thanki, 1999; 

Rosenberg, 2006). The relationship between universities and urban communities is 

one that, when well managed and utilised, drives economic growth and diversification. 
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Another crucial contribution that universities make to their cities stems from the 

‘creative class’ of professionals who are attracted to cities because of universities and 

who are often retained effectively because of the presence of the university (Florida, 

2002). 

Wiewel and Perry (2015) note the centrality of universities to prosperity in local 

communities and argue that universities are a central component, of cities’ growth 

strategies, which are aimed at competing at the global level with counterpart cities. As 

well as the socio-economic benefits that are brought to the city by universities, there 

is also a vital connection between the campus and the city, which directly shapes and 

reshapes the spatial configuration of the city as a whole. The spatial dynamics of the 

university campus, whether it is built in the urban centre or the suburbs, has a critical 

impact on the social and cultural life of the city (Goddard et al., 2013; Hajier, 2008). In 

striving to face the significant societal challenges of globalisation, universities and 

other Higher Education Institutions (HEIs) have a crucial role to play in creating 

knowledge and fostering innovation in cities. Universities, in this sense, help cities to 

compete, both locally and globally. 

Over the past 25 years, British universities have attempted to engage more 

effectively with their local business and civic communities (Hart and Wolff, 2006). They 

are seeking, in this respect, to help to proactively develop the cultural and economic 

lives of their cities. This study draws attention to the fact that it is equally important for 

these universities to assist and collaborate in the development of space and spatial 

configurations of the overall city by being sensitive and cooperative in designing the 

campus and associated landscapes.   

 

1.2 Research problem 

For urban studies scholars, the city can be defined in physical and social (Bourne and 

Murdie, 1972). The physical city pertains to the objective structures and building 

spaces that comprise the geography of the city, and the social city pertains to the civic, 

cultural and spatial-social elements of city life. Urban studies investigations seek to 

capture and analyse the interplay between the social and the physical in the overall 

city (Hillier and Hanson, 1984). Space is a core and recurring concept, which spans 

both these notions of the city (Madanipour, 1996). The city conceived as a 

conglomeration of businesses is only the tip of the conceptual iceberg because the 
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city is a multiple-layered socio-cultural-spatial entity. Thus, the relationship between 

city and university needs to be contemplated from social, economic and spatial 

configuration viewpoints. The influence that the university has on the city’s spatiality 

is profound. Universities are crucial players in the overall growth strategies of cities. 

Universities help to bring together networks of businesses, ideas, researchers, 

financiers and creative people into a single conurbation (Logan and Molotch, 1987, 

75–6). 

This thesis will analyse the spatial configurations of three cities and their 

correspond universities. The three case studies are chosen drawing that how 

universities have a critical impact on the social and cultural life of the city regardless 

of the spatial dynamics of the university campus, whether it is built in the urban centre 

or the suburbs. Those three case studies identified are the University of Lincoln and 

Lincoln city, University of Worcester and Worcester city, and University of Bath and 

Bath city. These have been selected based on an identified selection criteria and 

similarities between them in terms of the size and population of the cities and the 

different models of physical location of Universities.  

For the three cities of Lincoln, Bath and Worcester, a critical analysis of the 

relationship between the city’s spatial configurations and their respective universities 

using both quantitative and qualitative methods will be undertaken. Using the 

quantitative data, the different spatial configurations, that occurred before and after 

the university was founded, will be critically analysed, compared and contrasted (these 

are explored further in the Chapter 4 and 5). This will help to analyse the impact of the 

Universities on their cities’ spatiality, economy and society in relation to their 

campuses’ specific special dynamics.  

 

1.3 Research Hypotheses: Top universities are in top cities 

The geographies of global city ranking and the geographies of university ranking show 

some overlaps and have been subject to recent critical review (Jöns and Hoyler, 

2013). The university league tables suggest that good universities seem to be located 

in great cities (that is, those that are socially vibrant and economically active). Besides, 

successful universities appear to feed the success of host cities and vice versa. This 

suggests a city-campus ‘duality’ wherein the performance of the university affects the 
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performance of the city and vice versa. It is this duality that will be tested in this thesis, 

to identify measures and factors that impact this duality.  

 

1.4 Research questions 

The primary question for this research project is: 

· How does the relationship between universities and cities impact the city/campus 

duality and what are the main factors and measures that impact this? 

The subsidiary questions are as follows: 

1. What are the spatial configurations of the University of Lincoln, University of Bath and 

University of Worcester and how do these impact on the spatial configuration of their 

respective overall cities? 

2. How does the physical location of the campuses in Lincoln, Worcester and Bath impact 

the spatial pattern and structure of their respective cities? 

3. In what way do qualitative measures contribute to and enhance the understanding 
of the socio-spatial characteristics of the city/campus duality? 

1.5 Research aim and objectives 

The research aims at a deeper understanding of the spatial patterns between campus 

and city and how these patterns relate to social, economic and spatial configuration 

variables. To do this, the universities’ socio-spatial interactions with the socio-spatial 

characteristic of the cities will be critically analysed and uncovered. This relationship 

is seen as being mutually causal, with physical space influencing social space as well.  

Therefore, the study aims to put forward a critical understanding of this relationship. 

The study therefore, considers the relationship between campus and city and 

in so doing seeks, to describe and define how the environment’s modification by the 

university can impact the economic, social and spatial configuration of the city.  

The objective of this study is, at its most general, to establish a new 

understanding of the spatial configurations that connect campus to city. More 

specifically this study is delivered by the following set of objectives, carrying out: 

1. A critical review of the literature and available knowledge in this field to place this study 

in the context of the identified gap in knowledge; 

2. Use of analytical methods to gather data on the social aspects of urban space; 
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3. Critical investigation and analysis of spatial configuration using graphical analysis to 

develop new indicators; 

4. An analytical application of space syntax and related observation techniques for 

comparing city/campus forms;  

5. Development of a set of novel indicators (assessment tool) for measuring, assessing 

and describing the quality of city/campus duality. 

1.6 Research methodology and data collection 

In order to achieve the desired structure of the research, this study is broadly based 

on mixed methods research (Creswell, 2009) and adopting critical literature 

investigations to develop an assessment tool. Each case study is analysed based on 

qualitative (Jupp, 2006) and quantitative tools (Creswell, 2009). This process starts by 

addressing existing research to clarify and understand theoretical relationships 

between university and city from different aspects. In order to measure the social, 

economic effect of this relationship, this study uses the available statistical data and 

critical literature review of formal publication in this field presented in sections 3.8. The 

second part of methodology measures the spatial configuration variables of the 

relationship between university campuses and cities. Space syntax (Hillier, 1996) is 

adopted as the appropriate method based to investigate relationships between the 

spatial configurations and range of other variables, including economic, social, land 

use distribution and patterns of movement in Chapter 3 and 5. Space syntax 

techniques are therefore applied to understand the spatial structure of the city/campus 

duality. Axial maps (Hillier and Hanson, 1984), are developed for each case study, in 

order to apply various measures of space syntax, which include convective, 

integration, accessibility, intelligibility and synergy at both a global and local scales. 

The results are explored using qualitative methods and are discussed in detail in 

sections 5.1, 5.2, 5.3 and 6.1. After that, observations (Vaughan, 2001) with spatial 

gate counts and interviews were conducted to supplement the results of the axial map 

models. In the discussion chapter, all the results were compared and discussed in 

depth in order to address the research questions. In order to achieve the accuracy 

results, the boundary of the area has to be specified. According to TPR (2004), it may 

result in incorrect results if a sufficient barrier zone is not made. Hence, the boundary 

of analysis in case study cities was selected to be a 2km radius from the university 

campuses. This is discussed in detail in section 3.3.3. 
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In the last part, the mathematical measures, are analysed, which have been 

obtained from quality indicators for both university and city, as analysed. Their links 

and interdependence were extracted as the base of analysing the location and shape 

of campuses. This is because the physical location and urban design pattern of 

university campuses are important in understanding their links to the city. This analysis 

is used to develop a detailed explanation of the city/campus duality in terms of quality 

criteria on an urban scale. Finally, within this assessment tool, an integrated set of 

measures are developed for the relationship between university campuses and cities. 

 

1.7 Research contribution 

This thesis contributes to a novel understanding of the relationship between 

universities and cities from a socio-spatial point of view. The physical aspect of the 

three case studies presents interesting results in terms of how the location and urban 

design of university campuses affect their respective cities. A new assessment tool is 

developed by using quality measures for investigating the city/campus duality. This is 

based on the specific indicators that discuss the quality of cities and universities and 

can help to identify the quality of the relationship between the universities and cities.  

A mixed methods research is adopted to investigate the socio-economic and 

socio-spatial aspects of how the universities affect their respective cities and vice 

versa. The spatial configuration and urban morphology (in the case studies) are used 

to evaluate the physical quality of this relationship. As a result, a better understanding 

of the city/campus duality can be derived by categorising the quality of urban design 

of campuses within the cities. 

 

1.8 Thesis structure 

The thesis is divided into two main parts. The first part evaluates the relationship 

between the university and city. The second part investigates the socio-spatial 

characteristics of this relationship. The thesis structure is as follows see Figure 1.1. 

Chapter Two presents a critical literature review and comprises of three main 

sections. The first section explains and defines urban form, urban morphology and the 

quality of space in both physical and social terms by reviewing relevant scholarly work 

and publications. The second section focuses on studies and attempts to understand 

cities and relationship to the theory of the ‘creative class’. It also examines this theory 
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as a way of understanding the innovative relationship between universities and cities. 

The next part of this section looks at how universities grow and integrate with cities. 

The final section explains the role of the university in the city and the characteristics 

of the relationship between universities and their host cities. These characteristics 

includes economic, social and spatial configuration impacts to focus the scope of the 

research. 

Chapter Three presents the mixed methods approach as a guiding research 

methodology for pursuing the research questions and the study objectives. The 

research methods include space syntax and case studies analysis are introduced. 

This is followed by an explanation as to why this method is suited for this study and 

defines observation, gate count, QGIS mapping and interview methods. The final 

section of the chapter considers socio-economics and presents graphs and data for 

analysis. 

Chapter Four aims to achieve understanding of the socio-economic aspects of 

the relationship between the universities and cities and vice versa. The first part of this 

chapter gives the background, location and a brief history of each case study city. The 

universities are then discussed in terms of how they have changed the shape of their 

city: economically; socially and physically, as well as the universities’ ranking history 

in league tables. The last section of this chapter analyses socio-economic 

relationships in each case study to uncover how those universities contribute to urban 

development. 

Chapter Five is an analytical application of space syntax and starts by 

producing the axial line maps for the urban city analysis of the case study and 

university campuses. It continues with a space syntax analysis for each case study to 

investigate the physical connectivity; accessibility and integration between campus 

and city. The second part of this chapter is focused on the observation method and 

data for each case study, which are presented through heat maps (Wilkinson & 

Friendly, 2009). This part is used to investigate the influence of integration and 

connectivity in each case study on the actual patterns of movement. It is followed by 

evaluating the results of space syntax analysis through comparison with observation 

results. The last part of this chapter presents the development of QI bi-plots to analyse 

the relationship between the quality of the city/campus duality. Measuring the quality 

of the relationship between university and city against specific indicators applied to 43 

universities and cities in the UK. 
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Chapter Six critically evaluates and discusses the main findings as related to 

the research questions and objectives. It also explains the contribution to knowledge 

that this thesis makes in terms of a better and analytical understanding of the 

city/campus duality. This chapter concludes with a critical reflection on the physical 

location of universities within cities. 

The final chapter of this thesis is the conclusion and describes overall 

conclusions in the context of the defined aim and objectives of this study. It also 

presents a summary of the main findings, limitations of the study, and future research 

that could be undertaken on the city/campus duality and recommendations for both 

city and university strategy-makers.  

 
 
 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

Figure 1.1: Structure of the thesis.  
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CHAPTER 2: UNDERSTANDING CITIES; SOCIETAL AND UNIVERSITY IMPACT 

IN CITIES 

 

Introduction 

This chapter reviews studies that investigate relationships between universities and 

cities, particularly those that consider social, economic and spatial configuration 

impacts. The chapter is therefore divided into three sections in relation to the research 

questions and objectives. In the first section, studies and theories relating to urban 

form, urban morphology and the quality of space will be considered in relation to socio-

economic variables. In the second section, city will be examined in relation to the 

‘creative class’ and its effects on the quality of the urban environment. This section 

also focuses on different types of campuses. The last section describes the 

city/campus relation from a spatial point of view. This section is followed by reviews of 

universities’ impact on the local urban economy. It then investigates the correlations 

between universities and local communities; and finally argues how a university might 

affect the ‘face’ of a city through urban development. Figure 2.1 below presents this 

taxonomy of Chapter 2. 

 
Figure 2.1: Taxonomy of chapter 2.   
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2.1 Urban space and its association with society 

2.1.1 Urban form 

In urban studies, one of the most important topics is urban form, which is a way to 

analyse the spatial pattern of cities (Hillier and Hanson, 1984). In other words, urban 

form designates the pattern of city growth through different factors such as land use, 

density and transportation (Batty, 2008; Jenks and Jones, 2010). Indeed, 

understanding urban structure is not just a case of analysing the space: it also 

considers analytical methods and how those methods have been applied. The 

progress of city growth has defined the form of the urban area and development, that 

can be either planned or organic (Karimi, 1998; Raynaud, 1980; Hillier, 2009). In both 

types, social form and spatial form integrate to develop the urban form of the city. This 

means that, according to Chakraborty (2009), urban form involves physical form as 

well as social, economic and spatial processes.  

There are many different definitions of the concept of urban form. For example, 

Kevin Lynch interprets it as ‘the spatial pattern of large, inert, permanent physical 

objects in a city’ (Lynch, 1981, 47). Batty and Longley (1994) defined it by seeing the 

spatial pattern of components that form the city as a system of social networks, 

buildings and spaces. They argue that these elements mainly define its geometry in 

two dimensions. At a regional scale, an urban form is described by the spatial 

configuration of different components such as physical, social and historical (Longley 

et al., 1991; Anderson et al., 1996).  

Furthermore, Anderson (1996) and Tsai (2005) argue that urban form can be 

defined as the spatial pattern of human activities at a certain point in time. 

Consequently, all definitions contain the notion that the fundamental concept of the 

urban form includes both physical and non-physical characteristics. Hillier noted this 

as the intersection of the ‘physical city’ and the ‘social city’ (Hillier,1996, 150).  

 

The fact that urban form is a large, apparently complex physical and 
spatial object, one which is at once a record of the functional processes 
which historically create it, and at the same time the strongest constraint 
on future development (Hillier,1996, 150). 
 

 In this regard, understandings of urban form have broad significance for the 

changing and developing urban environment. Urban form development processes are 
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related to several different variables. Sun (2013) argued that these factors include the 

history of the inhabitants, geographical position, boundaries and religion. These 

variables combine with others includes natural and human-made determinants that 

impact on the shape of urban form. Taken together these variables, and their inter-

relationships, form a complex ‘ecosystem’ that shapes city form. Jan Jacobs (1961) 

explained that cities should be seen as ‘problem of organised Complexity’. By this, she 

meant that cities should be understood by ‘dealing with a sizeable number of factors 

which are interrelated into an organic whole’ (Jacobs, 1961, 432). This urban holism 

requires a ‘web way of thinking’, she argued, in order to grasp the dynamic, non-liner 

interplay of the many variables that shape urban growth and form.  Meanwhile, the 

human-made factors affect urban form in terms of the economy, politics, religion, 

aesthetic outlines, physical construction and functional areas (Sun, 2013). 

Urban form is categorised into different types from different perspectives. For 

example, in terms of geography, urban form is categorised in scales including block 

face, neighbourhood, urban terrain, metropolitan, and regional (Clifton et al., 2008). 

From another point of view, according to Tsai (2005), the urban form can be classified 

into three dimensions: density of space, spatial-structure patterns and diversity.  

 

2.1.2 Type of urban form 

In urban theory, the description of a physical form of urban settlements is represented 

in terms of various dichotomies i.e. as planned or unplanned, regular or organic, 

natural or artificial, and so on (Gallion and Eisner, 1963; Alexander, 1965; Moholy-

Nagy, 1968; Batty and Longley, 1994). These dichotomies are the best way to analyse 

urban form (Kostoff, 1991; Kostoff, 1992). A regular or geometric form is defined as 

one with straight lines at 90 or 45 degree angles, while the organic form us shaped by 

the practicalities of everyday living and is not easily defined with straight lines (Hillier, 

2012). Figure 2.2 illustrates the differences between organic and regular patterns in 

urban forms. The physical form of organic urban settlements is sometimes known as 

‘deformed’. Organic human settlements grow naturally as a result of individual local 

decisions, while regular urban settlements are based on a focused and predetermined 

plan (Batty and Longley, 1994). 
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Figure 2.2: Differences in urban form between the regular and organic patterns. Adapted from Hillier 

and Hanson (1984) 

 

The different patterns of urban form are characterised in terms of physical 

arrangements such as street and block patterns, the shape of buildings and plot 

patterns (Alonso, 1964; Kropf, 2009, 1996). The layout of these patterns identified by 

the geometric system is known as a grid, Figure 2.2. Regular grids have rectilinear 

geometries, such as the structure of American settlements, whereas deformed grids 

have an irregular geometry, as can be seen in the patterns of European ‘organic’ 

settlements (Karimi, 1998; Hillier, 1998, 2009). 

 

The relations between ‘organic’ and ‘geometrical’ are much more 
complex than any simple typology. Most cities combine the organic and 
the geometric in different phases of growth (Hillier, 2012, 13).  
 

It is important to note that the case studies that have been selected for this 

research are based on organic settlements and have deformed grids. It is important to 

identify the grid of the selected case studies, as the street network pattern will be 

analysed using both space syntax and observation methods, which will be explained 

in Chapter 3. 

 

2.1.3 Urban space as a complex system 

Urban space is a ‘complex’ system (Madanipour, 1996; Batty, 2009; Marshall, 2012), 

composed of different interactions taking place between a variety of different agencies. 

These agencies emerge from the communication of social, economic and physical 
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systems, and each system has an own system of regulation (Penn, 2003). In urban 

studies, the concept of ‘complexity’ is defined in two categories. The first is related to 

social space and social science, which can refer to the conceptualisation and 

explanation of numerous complex systems, made up of many variables (Jacobs, 1961; 

Hillier, 1996). These variables may include society, politics, economics and so forth. 

Jan Jacobs (1961, 155) noted that in order to understand the complexity of urban 

space, it needs to entirely deal with combination of users in an urban environment as 

the fundamental phenomena. The second refers to the qualities of ‘urban form’ (Krafta, 

1996). In order to understand and investigate the complexity of urban space, urban 

morphology applies this hierarchical view of the city, structured based on a set of basic 

physical factors. These factors are recognised based on different variables such as 

size; density; form; growth and so on (Batty and Longley, 1994). Hence, complexity 

could be interpreted as a special element of urban form, in which those variables are 

involved to a broad extent (Krafta, 1996, 1997; Rapoport and Hawkes, 1970). To 

understand this complexity and find a secure way to consider urban development, we 

first need to fully understand urban morphology and the mechanism of city growth. 

 

2.1.4 Urban morphology 

Urban morphology is the scientific analysis of human settlement in terms of form, 

character and transformation (Moudon, 1997). Urban morphology is applied as an 

important evaluation tool in defining the process by which urban fabric is shaped and 

transformed (Wilkinson and Willoughby, 1962). It is also used to investigate urban 

historical roots regarding functional structure and spatial configuration. In an urban 

study, the term ‘morphology’ is used to describe the physical form of a space (Small 

and Witherick, 1995; Goodall, 1987; Batty and Longley, 1988). This term refers to 

different aspects such as urban fabric to orientate the spatial structure and quality of 

the space in a city (Kropf, 2001; Larkham, 2005).  

As Moudon in 1997 defined it, urban morphologists used the term ‘urban 

morphogenesis’ to explain the field of study because of the dynamic state of the urban 

area and the relationship between components such as buildings and streets. 

Conzen’s theory describes urban morphology as related to the shape and form of 

settlements. The most important elements in his approach are land use, street 

patterns, building structure and plot patterns (Conzen, 1966). 
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 Another method belongs to Lynch, who defined urban morphology as a spatial 

pattern (Lynch, 1981b). He discussed the ‘settlement form’ concept, noting that 

settlement form is either created by physical space, human activity, socio-economic 

structures or other aspects. The area of urban settlements is impacted by different 

factors such as geomorphological factors, physical structure, social structure and 

economic structure. In 1988, Clark illustrated that urban morphology is the 

investigation of the physical form of a city, considering ideas such as planning, 

structure, shape underlying the urban communities. Other elements include building 

density, land use, street layout, building patterns and landscape, analysed as part of 

a variety of quantitative urban morphological parameters (Cheng and Masser, 2004; 

Herold et al., 2002; Salomons and Berghauser Pont, 2012). 

The shape of urban settlements cannot be taken only as a result of analysis of 

a particular aspect of urban life, such as society, culture, politics or economic factors. 

Indeed, the urban shape implies the overall human activates in the current period (Hall, 

1998; Glaeser, 2011). The physical structure of the urban space is been reflected in 

the environment, culture, society and human behaviour of each inhabitant through the 

years (Jacobs, 1961; Lynch, 1981b; Madanipour, 1996; Glaeser, 2011). Therefore, 

understanding the form of space in the urban environment requires scholars to 

investigate the physical space through spatial configuration. Analysing urban 

morphology has become a basic and valuable research method for the investigation 

of the physical structures of urban spaces through statistical results.  Space syntax 

technique is designed with the support of technological innovations for morphological 

examination of both buildings and urban (Hillier and Hanson, 1984; Hillier, 1996; Hillier 

and Iida, 2005). A specific critical literature review of research on space syntax 

technique is given in the next chapter. 

 

2.1.4 Understanding the quality of life in an urban space 

Liu (1977) defined ‘Quality of life’ as a particular name for ‘well being’ of human and 

environment and Szalai (1980, 8) identified it as “to the more or less ‘good’ or 

‘satisfactory’ character of people’s life”. However, ‘Quality of life’ is a subjective phrase 

that includes various different variables. These variables are subjective and refer to 

the happiness and wellbeing of a person living in a space, which can be positive or 

negative. Quality of life is a developing research field, considering business locations 

when changing from a manufacturing economy to a knowledge-based economy 
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(Henderson, 2010; Yigitcanlar, 2011; Vázquez et al., 2018). A knowledge-based 

economy contains institutions, faculties, companies, universities, and the most 

important elements impacting the location are access to an educated workforce and 

skilled workers. As mentioned earlier when discussing human capital, researchers 

explain that a region is capable of attracting human capital and that recently this has 

become a strong reason for competition between regions for economic growth 

(Florida, 2002). Many researchers argue that quality of life is one of the most 

significant factors when attempting to attract human capital and impact a region 

(Jacobs, 1961; Simon, 1998; Mathur, 1999; Florida, 2002; Chi and Marcouiller, 2013). 

In order to examine the quality of life in a city, several methods can help to 

separate out different individual factors. In 1977, Liu published a list of indicators that, 

when taken together, can be classified as indicating quality of life. These 

classifications include economic, political and environmental factors, health and 

education, and general life satisfaction (Liu, 1977). The complete list includes more 

than a hundred indicators, such as local healthcare and safety; the quality of 

education; open space facilities; the economic life of an individual; the economic life 

of the community; pollution, including the quality of water and air; personal political 

activities and overall satisfaction with local and national government; and employment 

opportunities; personal health, education and safety fulfilment (Papageorgiou, 1976; 

Dooris, 1999; Veenhoven, 2000; Eurostat, 2018; Rezvani et al., 2013).  Dissart and 

Deller in 2000 mentioned that the common factors for analysing a place ‘s quality of 

life are broadly categorised which includes specific elements. 

However, it is important for urban studies and planners to analyse the individual 

quality of life elements with consideration of the interaction between people and space. 

As Florida stated in 2008, the area that people live in influences them in many ways, 

such as the opportunities they have, the people they meet, the feelings that they have, 

the plan that they may make for the future and so on. Thus, the interaction between 

humans and space is fundamental to understand when investigating the relationship 

between spaces in a city. In this study the common variables used for measuring the 

quality of life, which has the most impact on the relationship between university and 

city such as economic, general life satisfaction and safety. With this in mind, based on 

selection criteria, this study identified some of these elements to measure the quality 

of life in a university and a city to analyse the relationship between them. This will be 

explained in detail in sections 3.8 and 5.4. 
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2.1.4.1 Physical city and social city    

As mentioned earlier, in section 2.1.1, the physical form of city is underlying of various 

functions that shaped city.  

 

Physically, cities are stocks of buildings linked by space and 
infrastructure. Functionally, they support economic, social, cultural and 
environmental processes (Hillier, 1996, 149). 
 
 

Urban space consists of physical space and social space (Colquhoun, 1989). Social 

space is studied by social sciences and geography and describes the spatial 

implications of social institutions (Madanipour, 1996). However, physical space, also 

known as a built space, it is more concerned with architecture, and defines the 

morphology of space in terms of how humanity has seen and used space. In urban 

studies, physical space refers to the spaces between buildings in a city (Relph, 1976). 

This definition is more related to morphology and the configuration of streets and 

squares, as well as variations and combinations. 

Another definition of social and physical space relates to social functions 

(Colquhoun, 1989). In this case, urban studies consider the city as an object (Hillier 

and Hanson, 1984). In order to understand the ways in which cities have grown and 

developed, it is significant to understand the relationship between humans and the 

built environment. Kevin Lynch and Lloyd Rodwin (1958, 201) note, there are 

‘interrelations between urban forms and human objectives’ and city designs pursue 

and realise different objectives to develop urban environments and respond to urban 

problems. These objectives integrate with social and spatial forms of the city. The point 

is that to understand the relationship between humans and the physical environment, 

perception is accepted as an intervening psychological process that works as a filter 

for human action in the space (Burnett, 1976). The human perception of space is the 

act of perceiving through the senses, mind, awareness and observation (Lynch, 1981). 

The process of identifying this relationship requires an interface between urban space 

and behaviour (Golledge, 1997). 

 

2.1.4.2 Socio-economic variables integrated with urban growth 

There is a growing trend of mass urbanisation in the world, which is directly related to 

population growth, anthropogenic activities and socio-economic influences (Nong and 
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Du, 2011; Jantz et al., 2004). According to the United Nations, in the last 15 years, the 

world economy significantly changed, which affected the rate of urbanisation globally 

(Farrell, 2013). This result suggests that for fulfilling demands of this change, a city of 

the size of Birmingham (area 267.8 km² and population is 835,352) will need to be 

built every week globally (Farrell, 2013). Urban growth is associated with socio-

economic development factors in the urban environment at both local and global levels 

(Bounoua et al., 2009; Melluma, 1994; Evans and Shaw, 2004; Belfiore, 2002; Miles, 

2005; Florida, 2003). These factors are recognised as the main hubs of urban growth 

by offering various opportunities to inhabitants. As Heggade explains (1998), a city's 

economic growth and the pattern of urban growth are closely correlated. The pattern 

of urban development changes over time. This transformation is taking place through 

social and economic transformations (Goel, 2012).  

One of the advantages of socio-economic factors in terms of attracting people 

to cities is the pursuits of a better quality of life, realised in things such as access to 

services, job opportunities, high technology, access to health and education services, 

good transportation and access to social services. Such factors not only attract people 

to migrate to the city, but also help to improve and develop the urban area. Therefore, 

the relationship between urban growth and socio-economic factors is bilateral. Urban 

development brings opportunities to promote new economic and cultural interactions 

for the city, as well as these new opportunities assisting city growth (Li and Ma, 2014). 

In cities, culture and society play distinct roles in improving the region promoting the 

development of the urban environment in order to preserve the culturally and 

civilisation of the region (Loftman and Nevin, 1992).  

As discussed above, a city develops as a complex consequence of many socio-

economic variables that form an urban area. As Jacobs noted, “Cities have the 

capability of providing something for everybody, only because, and only when, they 

are created by everybody” (Jacobs, 1961, 238). Therefore, the theory of holism can 

be used to understand the complexity of the city. In this theory definition of holism is: 

wholes define parts and parts define wholes (Smuts, 1926). Many urban planners and 

economists have examined this relationship and illustrated that the growth of urban 

development is directly linked to economic growth, producing and improving 

knowledge, innovation and business potential, and correlated to social and cultural 

aspects (Ács, 2003; Romijn and Albu, 2002; Sexton and Smilor, 1986). Concomitantly, 
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urban life has to be supported by sets of values, cultural behaviours and 

infrastructures, for citizens, businesses and ongoing urban development. 

 

2.2 Understanding the city 

The meaning of a city depends on different variables and categories as reflected in 

the context of this research. For instance, a city can be classified as an important town 

or may be determined by the state. In different countries, definitions of a city can vary 

depending on their regulations, specifications and policies. For example, in Britain, if 

a town has a cathedral, it is recognised as a city (Harding and Blokland, 2014). 

However, this does not mean that all British cities have a cathedral for example city of 

Bath and city of Cambridge. In Continental Europe, a city is defined by the 

Organisation for Economic Cooperation and Development (OECD) regulation (Dijkstra 

and Poelman, 2012), which considers various elements, such as population size per 

sq. km, high density cells, links between the urban centre and political structure, and 

requires a minimum of 75% of the population to live in the urban centre (Dijkstra and 

Poelman, 2012). 

Cities are analysed terms of size and status and can be categorised as global 

or metropolitan cities (Sassen, 1991; Hall, 1984; Friedmann, 1986; Gilbert, 1993), in 

addition to regional, rural, intermediate, small and medium-sized cities (Calthorpe and 

Fulton, 2001; Henderson, 1997; Bolay and Rabinovich, 2004; Erickcek and McKinney, 

2006). Cities are seen in as characterising different epochs and stages of development 

including the old city (Ashworth and Tunbridge, 1994), new city (Mullins, 1994), 

modern and post-modern city (Watson and Gibson, 1995). Cities and neighbourhoods 

are distinguished according to their location: inner city, outer city, suburban and edge 

cities (Haney and Knowles, 1978; Garreau, 1991). Additionally, cities can be 

categorised in terms of their different functions, such as commercial, manufacturing, 

tourism and technopolis. Some may have an airport, a port or other maritime area, 

and a university (Smith and Feagin, 1987; Judd and Fainstein, 1999). 

All these different ways of describing cities show that there is no agreement in 

urban studies in terms of what type of cities are most suitable for human life. In this 

study, a city is not only categorised by the size, population and geographically of the 

case studies used, but also regarded as a container of human behaviour and related 

social phenomena within a city. In this way, it becomes essential to understand how 

people impact the urban environment through their social and cultural behaviours.  
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As discussed earlier in this chapter, many researchers have attempted to 

understand human behaviour in urban space. Regarding the aim of this study, and in 

order to understand the relationship between university and city, this research is 

focused on how creative people impact a city. Such people are not only producing 

fundamental innovations, but also attempt new economic activities, resulting in 

innovative businesses in the city (Florida, 2003; Stolarick and Florida, 2006; Kane, 

2012). A creative person is defined as someone with the ability to create and produce 

unique ideas (Florida, 2003, 2002; Stolarick and Florida, 2006). In other words, they 

are living by produces a new idea of products. 

According to Jacobs, successful cities are places that welcome a variety of 

different people with different backgrounds and are open to creativity and innovation 

(Jacobs, 1961; Andersson, 1985; Florida, 2003). In 2004, the Euro-Creative Class 

classification system was created based on ILO occupational categorise that include 

‘scientists, engineers, artists, musicians, architects, managers, professionals and 

others whose jobs deal with creative or conceptual tasks as a share of total 

employment’ (Florida and Tinagli, 2004, 13). Thus, according to Florida, with the 

creative class index, a university tends to be one of the most important organisations 

for attracting creative people to a city. 

 

2.2.1 Creative class/ creativity city 

Creativity is a resource for economic and regional growth, and it is the ability to come 

up with a new idea and a better way to improve living standards. People who add 

value to the economy with their creativity are the ‘creative class’ and are defined by 

procedures, which are explained below (Florida, 2002; Markusen et al., 2006). The 

first category concerns occupations delineated on the basis of workers’ educational 

levels (Florida, 2002; Markusen et al., 2006; Florida, 2003). The second category 

combines this with occupations characteristic of ‘knowledge intensive sectors 

(Markusen et al., 2006; Florida, 2002, 2003a). The third includes additional 

occupations in which workers operate ‘in unique ways to fit the situation’ and who 

‘exercise a great deal of judgment’ (Florida, 2002; Markusen et al., 2006). The final 

category refers to specifically ‘artistic’ occupations (Florida, 2002; Markusen et al., 

2006; Florida, 2003). 

Florida suggests that the physical shape of the city is not the main attraction for 

many people in the creative classes, and that they are not moving to new cities for 
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what might be considered traditional reasons. They are looking for communities that 

have high-quality facilities and rich experiences, and above all, they look for the 

opportunity to express themselves in their capacity as creative people which called 

‘urban buzz’ (Florida, 2002; Markusen et al., 2006; Florida, 2003). ‘Urban buzz’ 

describes the urban environment so-called ‘creative city’ that has the potential to 

produce creative, unique initiatives and innovative (Barney, 1991; Kourtit and Nijkamp, 

2012; Arribas-Bel et al., 2013, 2016). According to Jacobs, in a creative city, 

entrepreneurs can benefit from the varied availability of expertise, knowledge and 

facilities. Conversely, this interchange works as an attraction for creative people 

(Figure 2.3) (Jacobs, 1961). 

 

 
Figure 2.3: The relationship between the creative class and the creative city. © N. Namvar 

 

The increase in human capital in cities has helped to increase creativity in the 

urban environment, which then leads to greater local economic dynamism in the form 

of growing job opportunities and rising per capita income (Jacobs, 1970). Theory of 

human capital suggest that the key to regional growth lies in its potential to increase 

the number of individuals with higher education qualification who are creative and 

productive, rather than decreasing the costs of marketing and conducting business 

(Florida, 2003).  

In this regard, Jacob argued that for economic growth and city development, a 

city needs to attract creative people (Jacobs, 1986). Several studies show that national 

growth research, defined as strong relationships between human capital, (people from 

the creative class) and economic success, in terms of educational measurement 

(Marlet and van Woerkens, 2007; Florida et al., 2008; Alehegn et al., 2013). Glaeser 

has found (through empirical data) that the fundamental factor for regional growth is 
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human capital (Glaeser, 1998, 139–160; Glaeser et al., 2001; Rauch, 1993, 380–400; 

Simon, 1998, 223–243; Mathur, 1999, 203–216; Rausch and Negrey, 2006; Hoyman 

and Faricy, 2009).  

It is important to note that the creative class does not only impact on the 

economy, but also has an impact on society and urban development. Several studies 

have examined the relationship between the creative class and urban development. 

According to Florida (2002), the main factors that define the connection between the 

region and the creative class include technology, talent and tolerance so called 3-T’s.  

Technology is a combination of both high technology and innovation in regions 

(Florida, 2002, 251). Talent refer to people with a bachelor's qualification and above 

as well as people who work in special occupation (Florida, 2002, 252). Tolerance is 

related to diversity of all different levels of society, ethnicities, race and background 

(Florida, 2002, 249). He suggests that the creative class can reinvigorate city 

development by creating an atmosphere of ‘urban buzz’ (Figure 2.4). They may create 

an atmosphere that can influence creative innovations in both economic and urban 

terms (Florida, 2003; Glaeser et al., 2001; Clark, 2004).  

 

 
Figure 2.4: The relationship between the creative class and urban growth. © N. Namvar  

 

Those from the creative classes influence the urban environment by their demands for 

diversity and sustainability, which are in turn linked with high technology and regional 

growth (Stolarick and Florida, 2006). On the other hand, people may choose where to 

live in response to the characteristics of the urban environment. This means that high-

quality urban infrastructure is attracting the creative class to cities and vice versa and 

suggests a positive correlation between the creative class and urban development. As 

Florida stated, the main factor of urban development is not only attracting creative 

people into the city, but retaining them (Florida, 2003). Universities are fundamental 
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components to attract and retain the creative class in physical and human resources 

infrastructure in a city. The role of HEIs in attracting the creative class needs to be 

taken into consideration, as they develop facilities and provide support for creative 

workers. 

Jesse M. Shapiro monitored the relationship between the growth of a university-

educated population and employment growth in cities. His analysis showed that urban 

growth was generated two-thirds by the growth of human capital and one-third by an 

increase in citizens’ quality of life (Shapiro, 2006). Many studies have highlighted that 

the effect of human capital in the growth of a city is realised through knowledge 

spillovers (Jacobs, 1969; Marshall, 1890). Shapiro, considering wages and residential 

property prices in her study, found that the role of human capital in the development 

of a city is significantly manifested in improving the quality of life, represented by higher 

prices in real estate. 

By understanding the underlying definition of universities and the role of higher 

education institutes in urban development, the creative class can contribute to 

highlight universities in this regard. The next section uncovers the history of 

universities and the relationship between them and their local communities. 

 

2.2.2 University cities 

Higher education institutions are valuable in society, which has been evaluated by 

different studies in various disciplines. Some studies focus on the significant role of 

these institutions in engaging creative people to create and use knowledge, 

understanding the economic base, urban scale, accessibility and quality of life (Haar, 

2011). Other studies emphasise that the knowledge these institutions generate are 

the engine of urban economic growth. However, all the studies point out that 

universities provide knowledge to graduates who collaborate with the industry leading 

to economic and social growth (Perry and Wiewel, 2015). In this regard, as Florida 

noted, one of the most effective hubs to attract knowledgeable people to the regions 

is HEI's (Florida et al., 2006). Although lots of research has been done on 

understanding the relationship between university and city, almost all of them focus 

on the economic growth of a region in relation to institutions of higher education. One 

of the critical notes in this area is that, 
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Advanced economies are presently being radically altered by the 
dynamic processes of economic and spatial restructuring within the 
frame of the new knowledge economy. In this context, Knowledge-
based urban development has become an important mechanism for the 
development of knowledge cities. (Carrillo, 2006, 1) 
 
 
The theory of university cities in urban studies covers the range of traditional 

universities and how they engage in their cities, as well as the impact an educational 

lifestyle has on the spatial structure of the city. Over the last hundred years, the 

lifestyles of humans have changed. Both populations and technology have grown and 

expanded. In the twenty-first century, one of the important factors to impact on human 

life is knowledge. As Florida (2003) notes, when discussing the rise of the creative 

class, the structural path of society has also modified. Globalisation and increases in 

life expectancy have established a new focus on education and creative industries 

(Florida, 2002). This approach has a significant impact on the success of cities in 

social, economic, culture and urban environment approaches. Thus, universities and 

the cities that host them are an important feature of urban studies. This approach 

names such places ‘creative cities’, characterised as ‘competitive urban areas that can 

combine concentration, diversity, instability and a positive image’ (Hospers, 2003, 1). 

Recently researchers focusing more on the relationship between university and 

city not only in terms of economic and educational aspect, but also referred to the 

urban environment (Christiaanse and Hoeger, 2007; Carrillo, 2006; Heijer, 2008; 

Hajrasouliha, 2017; Burns, 2001; Heijer et al., 2012, Borsi and Schulte, 2018). In 

“Campus and the City”, one of the essential phenomena in this relationship is related 

to the campus and how it affects urban planning (Christiaanse and Hoeger, 2007). In 

this regard, many variables impact on the relationship between university and city, 

such as strategies for improving urban life, integration of existing urban contexts with 

new urban life and different policies to growth pursued by university and city. The 

results of all studies in this area indicate to develop sustainable hubs of learning and 

innovation in cities. These centres can fulfil the demands of society regarding 

knowledge and creativity, while aware that these needs are continually changing. In 

order to investigate the relationship between university and city, the first need to 

understand how the university became part of the city over time.   
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2.2.3 Types of university  

Over time, the types of university have changed and grown alongside society and 

people's demands. The history of traditional universities goes back to European 

medieval universities, which were formed from monasteries (Vauchez and Pedersen, 

1997; Ridder-Symoens and Rüegg, 2003). The University of Bologna, founded in the 

eleventh century, is considered to be the oldest university in the world (Encyclopaedia 

Britannica, 2018). There are several classifications used to explain the types of 

universities. In this study, two classifications of universities will be discussed according 

to the aim and objectives of the research: typology based on the built form and 

typology based on chronology. 

The first classification is based on five types. The first type of university in the UK is 

the traditional type of university which includes different colleges spread across the 

city, as can be seen in Oxford and Cambridge (Encyclopaedia Britannica, 2018). The 

University of Oxford established in 1096 (University of Oxford, 2019). Regarding the 

particular aims of this research, this type of university is not relevant and consequently 

will not be further examined. 

The second type is referred to as the concept of the campus university, that 

originated in the USA. This type of university became established in the UK mainly 

between 1950 and 1970, including universities such as York, Sussex and Warwick 

(Encyclopaedia Britannica, 2018). Such universities were usually separated from their 

local towns, in suburbs on green-field sites, allowing this type of university enough 

space to grow with the increasing number of students. The campus university concept 

rests on the idea that the university is required to accept full responsibility for both 

students’ educational and social experiences (Turner, 1987). Therefore, the university 

site should include accommodation, sports facilities, leisure activities and so on. In this 

regard, a campus university is separated from the city and the local community 

(Bender, 1991; Turner, 1987). 

The third type is the idea of an institutional university is based on a traditional 

university (Brockliss, 2000). In this type of university, as the university develops over 

the years, more space and buildings are required. Consequently, more land is 

occupied by a university in the city, which means, it is impossible to keep the university 

in one place it has to spread throughout a city, as can be seen at University College 

London, which has different institutes and faculties in different parts of London. 
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The fourth type is city university which started in the 1990s (Berube, 1978). This 

type of universities is more interactive with their local community. The city university 

is an organisation of higher education society that is involved socially with the city and 

works to educate the residents of the city (Haar, 2011; Perry and Wiewel, 2015). Such 

a university has to be integrated within the city (Berube, 1978; Elliott, 1996). This does 

not just mean that the university is physically in the city, but also that there is a 

meaningful interaction between the university and local society. As Perry and Wievel 

mention, ‘the city university is an urban institution – not only in terms of transmission 

of knowledge, but in many other ways as well’ (Shils, 1988; Perry and Wiewel, 2015, 

210). Unquestionably, a university campus development becomes an anchor for 

collaboration between city planners and university developers (Birch et al., 2013). City 

universities are based on engagement between university and local community so that 

they develop together. A city university necessarily connects to the city and therefore 

attempts to improve their programs for a wider population, relevant to the issues that 

challenge their local communities (Berube, 1978). In other words, a city university 

creates a connection between university and city by connecting their strategic plan 

and educational mission to the needs of the city (Berube, 1978; Elliott, 1996). Thus, 

the mission plan of these universities is to engage with and work on deep-seated urban 

issues. In this regard, they have an impact on the political, economic, cultural and 

social development in their local region. 

The fifth type began in the early twenty-first century. In this period universities 

are changing again to meet the demands of society. As Sharon Haar mentions (2011), 

recently universities have tried to identify criteria for engaging with their host cities. In 

the city as campus, she illustrates that the university and city are working as one 

system in order to aid development and growth. Therefore, universities are attempting 

to design a more sustainable and resilient urban landscape to improve the 

sustainability of the environment and experiences on campus (O’Mara, 2005). These 

universities are a mix of the campus and city universities, having an urban campus in, 

and engagement with, the city. A good example of such a university is University of 

Lincoln, which opened its new campus in 2001. These urban campuses intend to 

encourage inhabitants from diverse disciplines to mix with academics, allowing the 

public to have a presence and a voice and engaging with the host city not only in terms 

of the social and economic, but also in the physical dimension. In other words, a new 
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university would be dynamically involved in their host city (Christiaanse and Hoeger, 

2007, 178). 

 
 Figure 2.5: Timeline of types of universities based on built form typology in the UK. © N. Namvar  

 

The above gives a short description of the different type of universities (Figure 

2.5). From the 1990s, all types of universities became actively involved with their host 

cities in social, economic and physical aspects, impacting both city and university. In 

other words, this review provides evidence for seeing the university as a generic 

building type, with different physical and social phenomena.   

 Second type of classification of universities is according to their chronology. In 

the past 120 years three eras are distinguished (19th century, 1960s and 1990s) and 

can be associated to three types of universities: “Civic Universities” or Red Brick 

Universities" (Rowlands, 2016; Whyte, 2015; Robbins, 1963),  "Plate Glass 

Universities" (Rowlands, 2016; Furlong et al., 2009; Kagan and Diamond, 2019; 

Robbins, 1963) and "New Universities" (Rowlands, 2016; Whyte, 2015; Robbins, 

1963).  

The “Red Brick Universities” consist of 6 civic universities which were designed 

in the big industrial cities of the UK in the late 19th century (Whyte, 2015; Kagan and 

Diamond, 2019; Robbins, 1963). It includes University of Birmingham, University of 

Liverpool, University of Manchester, University of Leeds, University of Sheffield and 

University of Bristol.  

"Plate Glass Universities", created during the 1960s, were placed in smaller 

cities and designed for recruiting staff nationwide (Rowlands, 2016; Furlong et al., 

2009; Kagan and Diamond, 2019; Robbins, 1963). Examples of such universities are 

University of Bath, Heriot-Watt University, University of Kent, and Loughborough 

University.  

“New Universities”, introduced in 1990s, refers to universities that gained the 

full university status from Polytechnics, Teacher Training Colleges and Further 
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Education (Rowlands, 2016; Whyte, 2015; Robbins, 1963). Manchester Metropolitan 

University, Oxford Brookes University and University of Brighton are some of the 

known example. 

 

2.3 The impact and role of a university in the city 

The key part of the university’s role in the city is to help the territorial, economic, social 

and urban improvement, which has been broadly distinguished in research on strategy 

and vision, and included as part of universities’ visions (McNay, 1994; Goddard et al., 

1994; Thanki, 1999; Rosenberg, 2006: Klaus, 2019). Urban communities and towns 

are becoming dependent upon universities to advance their particular urban interests 

at regional, national and global levels.  

As noted by Perry and Wiewel (2015), in The University as Urban Developer: 

Case Studies and Analysis, the urban area and centrality of the universities comply to 

the nature and prosperity of urban areas. This means that the cities turn to their 

universities as a part of their systems to react to the new difficulties and challenges to 

continue its growth. Therefore, it opens the doors to the global financial rivalry in the 

urban districts. The presence of an urban university alone inside a city ensures a 

considerable physical, economic and social impact on the urban environment. That 

resultant spatial relationship is significant for the city (Figure 2.6). As discussed in the 

creative class section 2.2.1, talents or skilled worker (creative class) plays a major role 

in relationship between university and city. 

 

 

 
Figure 2.6: The relationship between the university and the city in refence to the creative class. 

Adapted from Wu and Oldfield (2015) 
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The significance of the position of universities in the city suggests a complex campus-

making process. This may require innovative solutions to future universities’ demands, 

such as spatial innovation, financial strategies and functional plans that also depend 

on the cities' strategy and policy. Concurrently, the role that a university can play in a 

city can be seen in terms of three from of impact: economic, social, culture and spatial.   

 
2.3.1 The relationship between campus and city 

Examining the literature regarding the relationships between the university campus 

and the city, we can understand that there are five main factors which vary in terms of 

the social, economic and spatial context (Figure 2.7).  

The first and most relevant is that the university is an engine that shapes 

knowledge workers. This is again related to economic growth in cities. From the time 

that students and professors could move from one university to another (as a student 

exchange, visitor, or guest lecturer), universities became an important factor for the 

growth of a city specifically in terms of socio-economic environment (Heijer, 2008). 

Van den Berg and Russ (2003) argue that the relationship between the university and 

the growth of a city is more complex in bigger cities because of various different factors 

that affect economic growth. However, this role can be questioned enhanced 

complexity is not confined to smaller cities. Also, the element of “innovation 

knowledge workers” has a greater effect on economic growth in urban employment 

than other factors (Curvelo Magdaniel, 2012; Raspe and Van Oort, 2006).  

The second factor is related to the university in terms of how it functions to 

support economic growth in the city “Relevant function for cities’ economic growth” 

(Curvelo Magdaniel, 2012). The role of economic growth changed over time from the 

point of view of industry, so something more focused on knowledge and services 

(Heijer, 2008; Heijer et al., 2012). In this regard, HEIs are becoming hubs for urban 

economic growth. According to Van den Berg and Russ (2003), the relationship 

between economic growth and education relates to research activity that brings in 

more jobs to the city, which has a direct effect on economic growth; and to the 

relationship with private companies that collaborate with the knowledge centre to 

distribute the knowledge (Van den Berg and Russo, 2003; Russo et al., 2007; 

Hajrasouliha, 2015). This makes universities a significant hub for the economic 

regeneration strategies for the cities transition.  
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The third factor highlights universities as a junction in a collaborative system 

“Nodes in a collaborative network” (Curvelo Magdaniel, 2012). Den Hajier (2008) 

outlines two ways in which a university is a node. The first is as a connection between 

different partners from the local community to the regional scale (Heijer, 2008; Heijer 

et al., 2012); and the second connects with educational research. This shows that it is 

important to support the campus with complementary strategies not just from the 

university but also from industry and society. 

The fourth factor, according to Sherry (2005) is that the university plays an 

important role in different activities that develop and change urban environments 

“Real estate development” (Curvelo Magdaniel, 2012). Experimental research 

shows that university is not only one of the top employers in a city, but also owns the 

most land and many buildings in the urban environment (Perry et al., 2009). This 

relates to the political, cultural and real estate development policies for the cities 

(Sherry, 2005; Wiewel et al., 2007). Furthermore, these variables are different from 

one city to another, and country to another. Although the campus has a significant 

impact on development policies and national practices, it is more important to 

investigate and analyse how to expand the university beyond traditional boundaries. 

Finally, the fifth factor refers to the relationship between the university and the 

city as a symbolic collaboration “City within the city” (Curvelo Magdaniel, 2012). 

This notion sometimes refers to the university as a city within a city (Wusten, 2012). 

According to Hoeger, university campuses and cities influence each other by 

interacting with each other (Christiaanse and Hoeger, 2007). 
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Figure 2.7: The impact of the five urban roles of university in the city in five categories. © N. Namvar  

 

However, these influences are not only related to socio-economic and cultural 

aspects, but to the physical aspects of this relationship as well. Therefore, how the 

university is integrated within the city, the surrounding neighbourhoods and the 

location of the campus in the city are essential to understand the physical relationship 

between the cities and universities (Heijer and Curvelo Magdaniel, 2018; Heffernan et 

al., 2018). In this regard, there are several different types of universities discovered by 

various authors in the past two decades (Ven Den Berg and Russo, 2003; Christiaanse 

and Hoeger, 2007; Hajier, 2008). The first one is related to the Christiaanse and 

Hoeger, who identified two forms of the campuses: greenfield, and the classical inner-

city campus (Christiaanse and Hoeger, 2007, 178). Ven Den Berg and Russo (2003) 

note two further kinds of campuses, focusing on social relationships: formal, in which 

the campus is physically separated from the city, and informal, in which it is not, which 

in turn has cross-cultural benefits. Finally, Den Hajier (2008, 2011) mentions another 

three types of campuses, the first one is campus as a city, where the campus us is 

segregated it from the city (greenfield, outside the city), the second one is gate 

university in the city with or without the actual physical gate (gated within the city) and 

the last one is campus integrated within the city (Figure 2.8). 
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Figure 2.8: Three different spatial configurations of university campus–city relations. Adapted from 

Den Heijer (2011, 53) 
 

Den Heijer’s (2011) classification is a combination of both the social relationship and 

physical structure of a university with a city. Many researchers focus on socio-

economic dimensions (Trip, 2007; Calder and Greenstein, 2001), but this study 

focuses on both socio-economic factors and on the integration between the physical 

form of campus and city, as in Den Heijer’s classification. 
 

2.3.2 Economic impact 

Higher Education Institutes (HEIs) play a significant role in improving and supporting 

economic success at local, regional and national levels. In 1997, Dearing stated that 

universities achieve this by teaching the skilled graduate workforce, exchanging 

knowledge and research results, which are associated with innovation, especially in 

industrial sectors, and can have a significant impact on economic development. HEIs 

have, therefore, been defined as ‘the driving force behind growth’ (Mansfield, 1991). 

Several studies have been done in the past two decades to identify the impact of HEIs 

in economic terms (Florida, 1999; Castells, 2000; Shapiro, 2006; Walker and Zhu, 

2013). Universities impact on economies in various ways. However, the most 

important trend in recent relevant research relates to the changing of the scale of that 

effect, from the national level to a regional level or local level (Kelly et al., 2009). This 

process changes the universities' mission and implies a greater role for HEIs in their 

host urban environment. However, the role of the university is complex (Uyarra, 2010), 

as illustrated by the different ways in which a university can have an economic impact. 
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These models suggest various attributes in the interactions between a university and 

the local region, briefly explained below. 

In the first model, universities are recognised as “factories of knowledge”. In 

this case, the impact of a university is originally driven by spillover knowledge (Jaffe, 

1989; Acs et al., 1992; Glaeser et al., 1992; Shane, 2004; Lockett and Wright, 2005). 

In other words, universities play a major role in terms of spillover knowledge and 

innovation, not only through producing research, but also by forming human capital in 

the form of highly-skilled employees (Anselin et al., 2000). Therefore, nations have 

been placing increasing emphasis on university spinoffs produced by the creative 

class in the university. 

The second model is known as the “university-industry” (Mansfield and Lee, 

1996; Rosenberg and Nelson, 1994; Tether, 2002). Here, universities are considered 

in terms of their collaborative or relational roles, as a privileged partner to focus their 

knowledge and technological strategies on industrial activity and innovation 

(Gunasekara, 2006). In this case, the link between a university and local business 

firms are bidirectional connection, in which companies invest in universities in order to 

access their knowledge. The new generation of this model is referred to the 

“entrepreneurial” model (Clark, 1998). In this type of relationship, universities 

collaborate with industry, supported through organisational systems such as science 

parks, technology enterprise offices (Clark, 1998; Guston, 1999; Etzkowitz et al., 

2000). Finally, in the last model universities are recognised as “boundary-spanning 

institutional nodes” (Zietsma and Lawrence, 2010; Uyarra, 2010). Here, in which 

regional innovation systems shape and influence their local universities, allowing 

universities to connect the various innovation policies in the region (Cooke, 2005). 

All the research discussed above describes the role of HEIs in terms of 

economic growth and the direct effect of universities on collaborating with the local 

and regional economy. Universities also have an indirect effect on the economy, in 

ways that are mostly related to the local aspects of knowledge transfer. This transfer 

helps urban planners, politicians and HEIs to work together to develop their strategies, 

in line with ideas such as “science cities”, “knowledge-based urban development”, and 

“creative cities” (Franz, 2011; Fernández-Esquinas and Pinto, 2014). Creative cities 

and how exceptionally creative people can affect them were discussed earlier in this 

chapter. Various researchers have addressed the role of HEIs on the economy in 

terms of knowledge transfer (Bekkers and Bodas Freitas, 2008; Bastalich, 2010; 
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Agasisti et al., 2019). Some studies referred to a ‘knowledge space’ or ‘knowledge 

city’ (Florida, 1999; Carrillo, 2006; Moulaert and Sekia, 2003). For example, Florida 

(1999) described universities as a “pivotal component of an underlying infrastructure 

for innovation on which the system of knowledge-based capitalism draws” (Branscomb 

et al., 1999, 604). 

Other studies reflected the variety of aspects of how a university impacts on a 

city specifically in terms of science and economics. In this regard, these aspects are 

mostly focusing on improving entrepreneurship, technology exchange, technology 

development and the clustering of firms that have the opportunity to innovate in the 

local area (Guerreiro and Pinto, 2012). Benneworth and Charles (2005) highlighted 

the influence of independent companies that adjust to local skills. Other studies 

examined the relationships between universities and local authorities (Benneworth et 

al., 2010; Thanki, 1999; Glasson, 2003). It is critical to note that some studies in this 

field not only focused on technology transfer approaches in science parks, it also 

examined the non-core contexts (Fernández-Esquinas and Pinto, 2014). These 

studies usually include the different policies and plans adjusted in terms of industrial 

contents and were almost all conducted in big, successful cities. Those studies have 

a broad context and will not be further discussed, as they are beyond the scope of this 

study. 

Overall, as discussed earlier, lots of studies have investigated the economic 

role of universities. Each study reviewed different aspects of HEIs’ roles in the 

economy and the results show that HEIs have an important impact on economy on 

both local and global scales. Further, collaboration between the universities, industry 

and local authorities impacts on knowledge transfer and economic development, an 

interconnected relationship that has been termed the triple helix (Figure 2.9) 

(Etzkowitz and Leydesdorff, 1995, 1998, 2000; Kimatu, 2016).  
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Figure 2.9: The triple helix model of the relationship between local authority, universities and 

local industry. Adapted from Etzkowitz and Leydesdorff (2000) 
 

2.3.3 Social impact 

As discussed in section 2.3.2, from an economic point of view, cities are considered 

in the context of innovation. In this regard, cities tend to be perceived as the outcome 

of socio-spatial polices. Several studies indicate that cities are examined in terms of 

the sites of industrial innovation, providing services through clusters of firms, such as 

HEIs, in order to aid the growth of societal and technological innovation (Brenner and 

Keil, 2006; Hershberg et al., 2007; Huggins and Johnston, 2009; Addie et al., 2015). 

For instance, the city of Cambridge has played an essential role in helping the 

university act as an engine for developing the region, partly through establishing 

methods and benchmarking indicators (Saxenian, 1996; Etzkowitz and Klofsten, 2005; 

Etzkowitz, 2008).   

Recently the nature of universities and their relationship within local 

environments has shifted from university-industry to university-society, with 

consideration of different functions such as innovation, regional leadership and 

development, besides their original mission (Freeland, 2005; Isaksen and Karlsen, 

2010; Lendel, 2010; Heffernan et al., 2018). Many universities have committed 

themselves to greater engagement with their communities. They are seen as the 

“anchor” institutions, and their physical presence is essential for the social, cultural, 

and economic well-being of the community (Birch et al., 2013). However, social 

engagement with HEIs is related to various factors, including how the universities 
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collaborate with local and regional innovation and universities’ structure (Boucher et 

al., 2003; Lambert-Chan, 2008; Goddard et al., 2013). Further, the relationship 

between universities and cities has led to disagreement over issues such as the use 

of urban space, the relationship between academic and non-academic groups, cultural 

differences and development strategies for both town and campus. In the twenty-first 

century, this relationship came under pressure, in particular for HEIs to reassess their 

socio-spatial relationships in local and regional communities (Freeland, 2005; 

Lambert-chan, 2008). Nevertheless, the effects of this engagement are not a new 

concern for the urban planners, local authorities and social scientists. This issue was 

first raised in the late nineteenth century, and the effect can still be found in many 

universities’ missions even though social structure, functions, sensibilities and social 

demands have changed (Scott, 2006).   

In 2008, Goddard noted that universities, in addition to providing teaching and 

research, have a responsibility to contribute to urban social and economy growth 

(Goddard and Puukka, 2008). One of the outcomes of the relationship between 

universities and local communities is a ‘civic university’. Civic universities (also called 

‘engaged’ universities) are normally located in large cities and designed to educate 

middle-class young people (Frenette, 2007; Watson et al., 2011: Goddard, 2018). 

Though, in the smaller cities still can be successful such as University of Lincoln 

(University of Lincoln, 2018). According to Goddard and Vallance (2013), the civic 

definition is connected with the city and citizen policy, knowledge transfer and 

community engagement in the city and surrounding area.  

In 2005, the Office of the Deputy Prime Minister in Britannia defined civic 

education as learning, training and promotional activities implemented in a local 

context by local councils in order to motivate people to engage in democratic 

processes (Andrews and Cowell, 2005: Goddard, 2018). Interaction between 

universities and cities makes a positive contribution to local communities to improve 

the social problems in the cities. However, according to Watson (2007), high-quality 

impact on society requires universities to redefine their nature, and this is not the 

simple and easy roles for universities to adopt. In fact, the functions of universities 

directly reflect their developing social environments and activities that support 

communities (Watson, 2007). Social advancement is critical in building social capital 

and in enhancing life chances and higher-level skills development, which are essential 

components for universities to have a positive impact on society (Elliott, 2013). 
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Notwithstanding that HEIs’ policy for social interaction goes beyond economic factors, 

these relationships are not visible in universities’ structure in terms of teaching, 

learning and research. The impact of universities on society, specifically at the present 

time, has a clear relationship with universities' missions, strategies and plans.  

Overall, the relationship between universities and local communities is clear in 

the local governments’ vision and universities’ strategic plans. It is important to note 

that universities have to demonstrate their role in society and what their contribution 

to public benefits is, such as improvements in well-being and health; the transfer of 

knowledge; contributing to the social-cultural health of their local environment (Haar, 

2011; Gunasekara, 2006; Robinson and Adams, 2008; Universities UK, 2015; 

Harrison and Turok, 2017; Ardito et al., 2019); and so forth. As explained earlier, 

recently HEIs (particularly prestigious universities) have been seen as an anchor 

between universities and local communities to make their plans more visible, 

increasing their cooperation with local authorities.  

 

2.3.4 Physical impact 

As universities and cities have grown together in a complex relationship, the roots of 

universities are deeply involved in the development of cities (Shils, 1988; Perry and 

May, 2006; Ardito et al., 2019; Brennan and Cochrane, 2019). As discussed in 

sections 2.3.2 and 2.3.3, the social and economic factors in this relationship have been 

investigated by a wide range of studies, but few studies consider the physical aspects 

of this relationship. Thus, it is important to investigate the interrelationship between 

the socio-spatial structure of the university and the city. In the twenty-first century, 

universities became the fundamental infrastructural to complete cities on both local 

and global scales. In this respect, many studies demonstrate that the location of the 

urban area and HEIs are integrated with each other to improve both cities and 

universities. Thus, in a city’s strategy, a university plays an essential role in responding 

to the challenges of an urban area (Wiewel and Perry, 2008; Brennan and Cochrane, 

2019). 

One of the most important impacts of universities on urban spaces is related to 

developing and regenerating areas in the city. The urban regeneration field is formed 

by a specialist epistemic community, such as urban planners and geographers, who 

have similar but diverse approaches to urban development. The traditional definition 

of urban regeneration is physical infrastructure or/and resurgence space in an urban 
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area, often interpreted as a physical renewal process for a particular area in a city 

(Lichfield, 1992; Carter and Roberts, 2000; Mehta, 2008, Borsi and Schulte, 2018). 

Urban regeneration is thus seen as a combined set of actions in pursuit of economic, 

social and physical development in an urban environment, to organise and build a 

quality of life in the city (Couch et al., 2011, Borsi and Schulte, 2018, Elnokaly and 

Elseragy, 2012, 2013; Elnokaly et al., 2018; Melhuish, 2019). In 2008, Robinson & 

Adams illustrated that universities are a substantial and influential factor in creating 

communities and urban regeneration. Thus, the role of universities can be seen in 

recent development of urban management.  

Sherry (2005) argues that the role of the universities is not just the so-called 

‘ivory towers’: they play major roles in many different activities, specifically in branders 

of place to become an engine of economic growth and real estate development 

(Sherry, 2005). HEIs are involved in urban globalisation, improving the urban 

topological configuration and region (Hall, 1997; Amin, 2004; Brenner, 2014: Melhuish, 

2019). Experimental investigations indicate that largest areas of land and numerous 

buildings in a given city belong to universities, along with the universities ranking as a 

major employer in urban areas (Perry et al., 2009). In this regard, universities are not 

only involved with urban regeneration, but also have a significant impact on real estate 

development policies (Sherry, 2005).  

The other effect of universities in cities relates to the demands of academic 

inhabitants. As universities grow, they need more space, for example student 

accommodation, which has a direct impact on the spatial structure of cities. The 

university settlement policy for regenerating the space in the city may consider 

different variables such as safety, social well-being, accessibility and the value of land 

and houses (Van den Berg & Russo, 2003). Overall, all the studies illustrate that the 

role of HEIs in urban development is positive and strong. However, when compared 

with other factors, it is not entirely distinct, as the relationship is complex. Almost all 

the studies that consider the impact of a university on urban development focus on 

urban regeneration and state policy plans in the city (Van den Berg & Russo, 2003; 

Sherry, 2005; Allen and Cochrane, 2007; Hajrasouliha, 2015; Hajrasouliha and Ewing, 

2016), and little research has investigated spatial configuration.  
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2.4 City/campus duality 

As mentioned before in this chapter, a city is a complex system that relies on various 

factors including social, culture, economy and environment. As Jacobs (1958, 160) 

noted, “There is no logic that can be superimposed on the city; people make it, and it 

is to them, not buildings, that we must fit our plans.” On the other hand, universities 

have played an influential role in the development of society and economy in cities. 

Recently, universities have attempted to further engage with communities to create 

stronger relationships regarding the development of economy and society in addition 

to the physical development. 

A consideration of the subjective quality of the relationship between the 

university and the city requires research into both cities and universities. Research 

regarding cities would include the urban form and morphology, quality of urban space 

and socio-economic aspect of city growth. Whereas research of universities includes 

different types of universities and their impact on the economical, social and physical 

aspects of cities. In addition, the ‘creative class’ plays a major role in the relationship 

between universities and cities. As Florida noted in ‘creative class’ theory, the 3 T’s 

enable the region’s economical, social and physical growth (Florida, 2003). On the 

other hand, the university plays a major role across all 3 T’s such as the attraction of 

talented people into the city, university is often at the cutting edge of technological 

innovation and create miscellaneous social diversities in one place.  

Therefore, each of the sections described in this chapter are interrelated into a 

holistic, or exosystemic model.  City/campus duality is a dialectical relationship which 

has been argued to form the basis of a spatial kind of relationship between the city 

and the campus as discussed in Figure 2.10. This term (city/campus duality) is not 

unique. It has been used in a study on the bilateral relationship between the University 

of Fost Hare and the city of East London, South Africa” by Bank (2013). 

According to Giddens, the ‘duality of structure’ can be identified as people’s 

actions affecting structures, which cause further actions (Giddens, 1986). Simply put, 

it is a never-ending cycle in which the human actions affect the structures, and this 

causes another action to be taken. In this sense, the duality between city and the 

campus can be summed up as the university’s actions effecting the city and vice versa 

(Figure 2.10). As discussed earlier in this chapter, the relationship between campus 

and city are categorised in three main variables including economic, social and 

physical. In this study, the utilised city/campus duality is concentrating on the model 
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of the physical location of the university campus within a city by Den Heijer (2008) and 

socio-economic variables of the creative class theory by Florida (2003). 

 

 

 
Figure 2.10: City/campus duality model. © N. Namvar   

 

 

Summary  

The subject of this thesis is inherently linked to a broad field of urban studies, which 

make a comprehensive review of relevant literature a difficult task. This review has 

covered the most comprehensive studies relevant to this thesis. In this sense, the 

discussion was organised along three major themes.  

The first theme focused to define the urban form and urban morphology to 

address the complexity of the urban environment. This part identified some of the 

important theories of different urban form, which has implications for the research 

methodology. In this regard, understanding urban morphology urban form and 
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deformed grid of urban structure are essential to the analysis of spatial configuration, 

as explained in the next chapter. This section also reviewed studies on the differences 

between the physical and social space and the impact on quality of life. The main point 

of this section is to clarify the relationship between social and physical environments 

and how society and culture shape the urban form.  

The second theme mainly focused on a working definition of the city and the 

effect of human capital on cities, as well as reviewing the different types of university 

and their relationship with their surrounding area in a city. This literature has revealed 

that the internal structure of cities is marked by social, cultural, economic and spatial 

factors. In this sense, the theory of human capital describes the correlation between 

the creative class and cities’ growth. Through the investigation of human capital 

theory, it has become apparent that the main link between cities’ growth and the 

creative class is HEIs. Therefore, in order to understand the relationship between 

universities and cities, it was important to identify patterns of universities’ growth over 

time. The main finding is that, over time, universities tried to engage with their urban 

environment and create links within their host cities. By using the theoretical concept 

of ‘creative class’ in urban development, the last section highlights the main criteria of 

the university role in a city. 

In the third theme, the relationship between universities and cities and the 

theoretical framework of this relationship was reviewed. In addition, it reviewed the 

literature on the role of universities in cities in terms of economic, social and spatial 

factors. The review of literature about the relationship between universities and cities 

showed that most studies are focusing more on economic and social aspects of this 

relationship rather than the physical relationship. Even those studies that investigate 

the physical aspects of a university mainly studied the physical location of university 

campus within the city and improving the campus design. This seems to be important 

to the analysis of this relationship through the spatial configuration with consideration 

of socio-economic factors. In the other words, the physical connectivity between 

universities and the cities it is as important as the socio-economic factors. As a result, 

the role of the university at the urban level, acting simultaneously as an engine of 

economic development, an inducer of qualified human resources, a political actor and 

as a promoter of social welfare, has been somewhat under-explored. 

Cities globally face grand societal challenges that often seem intractable. 

Hence, universities have access to networks of knowledge, power and finance such 
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that they should be able to offer joined-up models of inclusive urban development. 

Those models, offer access to space and amenities that encourage urban mixing and 

generate opportunities for a wide cross-section of society, not only limited to 

academics and students. By combining the theoretical concepts of the physical 

location of university within the city with such ideas and the relationship between 

‘creative class’ theory and city, this research develops the ‘city/campus duality’ model. 

This model focuses on the relationship between universities and cities and how these 

two impacts on each other. Furthermore, it indicates the value of experimental 

knowledge by examining the theoretical framework principles and using them in case 

studies. Besides the literature review, this study adopts the Den Heijer model to 

demonstrate the spatial configuration phenomena and their implications for developing 

the relationship between universities and cities. 
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CHAPTER 3: RESEARCH METHODOLOGY 
 

Introduction  

This chapter is divided into eight sections. The first section deals with a definition of 

the studies adopted research methodology: mixed methods research, explaining the 

qualitative and quantitative methods used. The second analysis part presents the 

research design and case study. In the third section, space syntax is used to examine 

the other concepts, such as configuration, axial line, connectivity and integration, and 

depthmapx. The fourth section covers the connection between space syntax and 

observation analysis. In the fifth and sixth sections, a detailed introduction to the theory 

of observation analysis is given, as well as the method of collecting data and how the 

QGIS heat map visualised the observation results have been addressed. this is 

followed by the seventh section that provides information about the interview methods 

and the associated questionnaire in detail. The last part of this chapter looks at the 

statistical computing and graphics to generate the QI scatter plot. This section is 

related to the contribution in terms of enhancement of knowledge (explained further in 

chapters five and seven). Finally, the summary focuses on both qualitative and 

quantitative methods, which have been utilised to implement the framework of analysis 

in the following chapters. Figure 3.1 below presents the Taxonomy of Chapter 3. 

 

Figure 3.1: Taxonomy of chapter 3 
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3.1 Research design 

Research design defines a fundamental structure for the study, with the focus on 

research questions and a framework for gathering data (Leedy, 1997, 195). MacMillan 

and Schumacher explained that a research design is a set of plans for finding the 

subject of study, the methods for data collection and answering the research question. 

In other words, the research design is an explanation of how research is conducted 

(McMillan and Schumacher, 1984). Therefore, some essential elements need to be 

understood in any research design: being clear about the research problems, 

questions and objective; the methods chosen for analysis and data collection to 

address the research objectives; and the ethics of the research methods. The research 

onion was adapted from Saunders et al. (Saunders et al., 2003, 83; Bryman, 2016). 

As Bryman mentions, this model allows the adoption of any methodology in a variety 

of contexts. The process starts with the consideration of the most important issues for 

the research. The different layers of the onion include an introduction of the 

philosophical background of the research (critical literature review), the research 

approach, suitable research plans, methods for collecting data and a timeline for the 

research progression. In this research, in reference to the research objectives and the 

aim of this study, a mixed methods research is identified to address the research 

question.  

 

3.2 Mixed methods research 

Research methodologies are usually based on qualitative method, quantitative 

method and the mix of both (Creswell, 2009). This implementation of qualitative and 

quantitative methods has often been classified by the case study design and aims of 

the research. In urban studies, the research methods have often been mixed with 

qualitative and quantitative methods, because urban studies include planning and 

society. It means that in order to research in urban environment fields, not only should 

there be a comprehensive understanding of the space and planning, the behaviour of 

people needs to be studied and investigated. In this regard, qualitative methods, are 

used more in community research with the participation of local inhabitants such as 

interviews; focus groups; action research and observation. Quantitative methods 

include surveys; GIS mapping; planning and geographical data of urban population. 

According to Creswell,  
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Mixed methods research is an approach to inquiry that combines or associates 
both qualitative and quantitative forms of research. It involves philosophical 
assumptions, the use of qualitative and quantitative approaches, and the mixing 
of both approaches in a study. (Creswell, 2009, 230; Zubir and Brebbia, 2013, 
441-449).  

 

Claire Hewson has described mixed methods as the ‘combined use of both 

quantitative and qualitative methodologies within the same study in order to address 

a single research question’ (Jupp, 2006, 179-180; Zubir and Brebbia, 2013, 441-449). 

Mixed methodology is a useful strategy to combine different varieties of data. As 

Creswell points out, ‘qualitative and quantitative data can be merged into one large 

database or the results can be used side by side to reinforce each other’ (Creswell, 

2009, 14; Zubir and Brebbia, 2013, 441-449).  Figure 3.2 presents the model of 

research design used in this thesis.  

 

 

Figure 3.2: Research design model. © N. Namvar 
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The mixed methods model is simultaneously qualitative and quantitative analysis that 

addresses the research questions. In order to deal with the mixed method, Creswell 

(2009) notes that the theoretical perspective on transformative procedures combines 

both qualitative and quantitative data (Creswell, 2009). During the process of this 

research, all the data were gathered in parallel. After analysis, knowledge derived from 

the literature is utilised to assist in interpreting the results. The third level is the process 

associated with case studies. The focal aim of the case study is related to three things: 

a problem, the problem that could be related to the case and finally the case itself 

(Stake, 1995; Creswell, 1998). The concept behind the case study can be historical, 

related to a physical perspective, social or economic background.  In 1998 Creswell 

suggested that the first step in this method is determining the actual type of case study, 

which can be related to either singular elements or to groups, multi-sited or within-site. 

The subcategories of mixed methods in this research include simultaneous 

procedures, which are the space syntax method (Hillier and Hanson, 1984), statistical 

analysis and visualization methods (Margai and Oyana, 2015). These procedures also 

include observational research (Vaughan, 2001), QGIS mapping (Karimi et al., 2015) 

and interviews (Plas and Kvale, 1996). Space syntax was used for three identified 

cities as seen in section 5.1. As well as, Observation and QGIS mapping for case 

studies applied as discussed in section 5.2. 

This study considered three case studies for this analysis, selected on the basis 

of the physical relationship between the university campus and the city and the ranking 

of the universities in national league tables. These case studies are addressed in detail 

in the next chapter. 

 

3.2.1 Case study 

The case study method is a type of research for testing a research hypothesis in real-

life conditions (Bromley, 1990). This type of method is applied within a ‘bounded 

system’ to identify a programme, process, human behaviour or action (Bromley, 1990). 

Data collection needs to be done in detail from interviews, maps, observations, focus 

groups and so on (Yin, 2017). There are also limitations in terms of time and place. 

The circumstances of the case include a physical environment and a social, cultural 

and economic background that can be used either in a multi-site or within-site study 

(Creswell, 1998). The first step in a case study method is to choose the type of case 

i.e. multi-sited or within-site, single or collective case study formats (Creswell, 1998). 
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In order to analyse the data in this method, either the whole case can be considered 

with holistic analysis, or a specific part of the case with embedded analysis (Creswell, 

1997; Yin, 2017). When explaining multiple case types, the first step is to define each 

case individually and then later conduct cross-case analysis. It is important to note 

that this method can include qualitative and quantitative research methods (Cassell 

and Symon, 1994; Creswell, 1998). Creswell suggested a suitable way to navigate 

through this method, as discussed below. 

First, the most crucial part of this method is to choose the right case and 

bounded system to answer the research question. In order to fulfil the objectives of 

this research, the multiple case types are chosen to identify the case studies. In this 

study, the three cities identified are Lincoln, Worcester and Bath. The most challenging 

part of this method is to define the boundaries of the case study, especially for cases 

with no clear beginning or end. Second, the challenge is to understand if a single case 

study or multi-cases should be selected. Thirdly, the researcher should consider the 

gathering of data and the sampling strategy, which may be determined by the literature 

review. Finally, the researcher collects all the information and in-depth knowledge 

about the case before gathering and analysing the data. This research has selected 

cross-case analysis for three different cities and universities, which will be discussed 

in Chapter 4. 

 

3.3 Space syntax: theoretical underpinning and analytical methods 

Space syntax refers to the configurational relationship between spaces, focusing on 

how social interactions are enabled by this network of interconnectivity. Jinag and 

Claramun (2004) mention that spatial layout has a significant influence on social 

movement. Hillier and Hanson (1984) note that, through the analysis of special 

network or urban patterns, it becomes possible to characterise and discover many 

aspects of how spatial configuration influences human behaviour of patterns in 

society. This form of analysis converts the urban planning into planer graphs that are 

then analysed to generate various numerical measures for each space in the systems. 

These measures are then used in correlating with other variables, to do with 

movement patterns, such as land values, land used and crime (Hillier, 1996). 

Important to note that this study is set up according to the research aim and object, so 

the method is the focus of only movement pattern measure. This section addresses 

some questions such as the meaning of space syntax and where and how it is being 
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used. How is it developed, and what are the main tools and measurement for this 

method? Finally, how this research has used this method in order to answer the 

research question will be explained.  

 

3.3.1 The concept of space syntax 

Space syntax approaches were established at the Bartlett School of Architecture, at 

University College, London (Space syntax Limited and UCL, 2019). A prologue to the 

analytical technique was found in an article regarding Environment and Planning 

(Hillier, et al., 1976). This method developed in the mid-1990s (Karimi, 1998; Bafna, 

2003; Hillier, 1996; Ratti, 2004; Hillier et al., 2014). In the Social Logic of Space (1984), 

Hillier and Hanson introduce a method of nodal and linear explanations of space based 

on human societies and economic factors. In other words, the space syntax method 

provides a physical transition to spatial configuration studies by delivering a social 

approach. Many studies conducted using spatial patterns and measurable attributes 

of spatial patterns have shown clearly the relations between human behaviour and 

space in an urban environment (Hillier and  Hanson, 1984; Penn and Turner, 2004; 

Hillier and Iida, 2005; Arrais and de Medeiros, 2015; Can and Heath, 2016).  

 

The relationship between people and space, if there is one, will be found at the 
level the configuration of space rather than the individual space.  In most 
reasonable space, most human activities can be carried out. But the relation 
between space and social existence does not lie at the level of individual space, 
or individual activity. It lies in the relations between configurations of people and 
configurations of space. (Hillier, 1996, 31) 
 

 
This method is based on science, a focus on human behaviour and the relationship 

between human activities and the spatial layout of a space. Space syntax methods 

cover a variety of aspects such as the social, cultural and economic environment. 

Additionally, it investigates the relationship between human societies and space in a 

variety of forms, such as settlements, buildings, landscapes and cities. Space syntax 

research includes patterns of movement, density, land value and land use; awareness 

and interaction; safety and crime distribution; urban growth and societal differentiation. 

A large number of studies have focused on safety and crime distribution processes 

(Hillier and Sahbaz, 2009) and land use systems (Penn & Turner, 2004).  



 50 

This method aims to investigate and understand how buildings agglomerate 

and define a continuous open system to explain how settlements are shaped. Space 

syntax helps to understand the relationship between space and people in an urban 

structure (Asami et al., 2001; Omer and Zafrir-Reuven 2010). Kubat and Topçu (2007) 

introduced a new technique that provides a quantitative explanation of the built 

environment through morphological investigation of buildings, urban planning and 

settlements. Through this method, the spatial configuration is defined as how spaces 

have a relationship as one system with each other (Hillier, 1996; Hillier et al., 1993).  

 

3.3.2 The concept of configuration  

Spatial configuration is an important parameter that shows the possibility of increased 

encounters between people within a space. In this context, research shows that people 

interact more in integrated spaces rather than segregated spaces in a city (Hillier, 

1996). In order to understand the perspective of spatial configuration, Hillier created 

Figure 3.3, which shows two different types of spatial configuration. They are similar 

in terms of the size and number of cells, but differ in underlying topology because the 

position of the doors in the two figures are different, which changes the sense spatial 

of space in each cell and transforms the way of using the space. Therefore, it is 

important to understand and investigate spatial configuration to learn about space 

(Hillier, 1996).   

 
Figure 3.3: Different types of spatial configuration in the same cells. Source Hillier (1996) 
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Consequently, as shown in Figure 3.4, three different aspects of space syntax are 

relevant here. As people move in space, they interact with each other and the space. 

They may also notice visual fields i.e. which parts of the space can be seen from other 

parts (Benedikt, 1979). In the fundamental aspect of space syntax each human 

movement and activity has its own natural geometry (Hillier, 1996). However, as 

discussed earlier, space syntax covers a variety of concepts from the socio-economic 

to settlements. This method not only aims to discover the relationship between the 

spatial pattern in terms of social relationships, but also aims to explain that relation 

through the functional elements of urban forms (Jacoby, 2006). 

 

 
Figure 3.4: Fundamental aspects of space syntax. Adapted from the Technology Platform Report 

(2004) 

 

Space syntax has three basic concepts including a convex map, axial map and isovist 

map as defined by Hillier and Hanson (1984), and as shown in Figure 3.5. Convex 

space is characterised by a space that does not contain concave parts (Hillier and 

Hanson, 1984). In other words, this is an area with straight lines as borders and in 
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which any two points of this space can be joined by a straight line. A convex map 

considers the largest and widest space that can cover the whole system (Hillier and 

Hanson, 1984, 97-98; Bafna, 2003). In this case, as Figure 3.4 illustrates, the selected 

convex map in the system regarding the entire area that can be visible and has direct 

access to all the other locations in the same area can be used to identify the localised 

perspective of the space (Hillier and Hanson, 1984). The convex map is used when 

research is related to interactions in a space.  

An axial line joins two visible points inside the convex map. The axial map 

consists of the lines in the system that covers the whole directly visible access area 

(Hillier and Hanson, 1984). Axial maps have been applied for analysis of movement 

and will be discussed in the next section. 

The third concept is the isovist map. The isovist map has been developed for 

the study of landscapes and consists of the distance from every point in the system 

that could be viewed directly (Turner and Penn, 1999; Turner et al., 2001; Jacoby, 

2006). Isovists map use measurements related to the morphology of a system. This 

map can be generated with software such as depthmapx (Turner and Penn, 1999; 

Turner et al., 2001). As Turner and Penn (1999) highlight, the isovist map is used for 

investigation of complex patterns in order to examine behaviour. 

 

 
 

Figure 3.5: (a) An urban environment; (b) a Convex map; (c) an Axial map; (d) an Isovist map. 

Adapted from Hillier and Hanson (1984); Turner et al. (2001) 
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In 1999 Jiang and Claramunt presented the space syntax as a tool for perceiving the 

urban environment. The lines in space syntax have become a basic fundamental 

element to understand the spatial configuration of the space and the axial map is the 

best way to analyse the urban form to follow the movement in a space, particularly 

pedestrian movement (Hillier et al., 1993; Peponis et al., 1989).  

Generally, investigating the space using space syntax is done after the defined 

area has been specified for analysis and the researcher needs to decide which kind 

of measurement could be adequate for the purpose of the investigation. As Hillier and 

Hanson described in 1984, different kinds of measurements were used to analyse 

space, including connectivity, integration, choice, control, segment analysis and 

visibility graph analysis. The most important issue in this analysis is correct 

measurement of analysis regarding the spatial configuration in urban forms or 

buildings. This research used axial map analysis and integration measurement to 

addresses the research questions, aim and objectives. 

 

3.3.3 Axial line  

Axial map is formed by drawing the fewest and longest straight ‘lines’ in the space to 

cover all the space within which a user can move. These lines are also called the ‘line 

of vision’ and the general map obtained by connecting these lines to each other is 

called an axial map. 

Axial maps analyse the pattern of movement in the space, under the space 

syntax method:  

 

What space syntax measures are basic facts about the architecture of the street 
pattern: how easy it is to access each street from others, how frequently each 
street is likely to be used as a route in comparison to other streets, and so on. 
(Hillier and Hanson, 1984) 

 

On this basis, it can estimate the levels of movement in each street if people made 

trips between all streets over a specific time period (Hillier, 2013, 75). In fact, the axial 

line represents the longest visible line in the urban space. The axial map is created by 

the minimum number of axial lines crossing the spaces of the city. When generating 

the axial map, the researcher may use some technical software such as CAD, GIS 

and Depth maps, or it can be created by hand (Jiang and Claramunt, 2002; Ratti 

2004). This analysis is based on the nodes and intersections between the lines in an 
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axial map. This research used the CAD and Depth map to generate the axial map for 

analysis of the spatial configuration for the case studies, in all campuses and their 

respective cities. In order to understand how the axial line generated for this study, 

please refer to the section 5.1. 

Before starting to explain the integration measurement, it needs to be noted 

that this study does not deal with the formulae of the method. However, it is valuable 

to explain several terms that are usually applied in space syntax. The main point of 

creating the axial line in space syntax is for measuring the relationship between lines 

that represent the space (Batty and Rana, 2002). The most important measure in this 

method is called Depth. Depth is the topological distance between spaces in the 

system (Hillier, 1996). As Hiller defines it, depth is the number of lines that spaces 

have to be crossed from one space to another. As Figure 3.6 illustrates, minimum 

depth that refers to shallow or busiest-like, spatial structure which is considered to be 

the least integrated spaces. Whereas, maximum depth means a deep, or less-like, 

spatial structure that is more segregated. 

 

 
Figure 3.6: Same plan, different room connectivity: topological Graph of Depth Steps. Adapted from 

Hillier (1996) 



 55 

 
The topological graph of depth steps is called a justified graph (Hillier & Hanson, 1984; 

Hillier et al., 2014), This graph shows, in Figure 3.6, the value of depth in the system. 

If space has direct access from another space, it means that two axial lines connect 

directly. In this case, two axial lines are valued as one. In other words, depth is defined 

based on the number of spaces passed respectively to reach the selected place 

according to the configuration of the system. According to the spatial configuration, 

the first depth value relates to that space having been directly accessed; the second 

depth value belongs to another space that needs be passed through to enter the next 

space (Hillier et al., 1987). In this theory, depth is construed as a relational distance 

between spaces in the system (Hillier and Hanson, 1984). A justified graph represents 

the relationship between spaces in the whole system with classifications based on the 

depth or distance of one space with other spaces in the area of analysis. The justified 

graph can have different ranges of models from deep to the shallow (Bellal, 2004; 

Jacoby, 2006). 

Before drawing the axial line, the boundary of the area has to be determined. 

The boundary can be applied at various urban scales by restricting the radius. In the 

level of the whole city, the radius often knows the natural boundaries (Peponis et al., 

1990). By reducing the radius of the border, reflecting that the local accessibility tends 

to be more priorities (Hillier and Hanson, 1984). According to Charalambous and 

Mavridou (2012), the scale of the boundary, depending on the research question, can 

be selected by the researcher. In this study, in order to uncover the relationship 

between campuses and cities, the scale of boundary selected as 2 km radius around 

the campus. 

 

3.3.4 Connectivity and integration 

Connectivity and integration are the main aspects of space syntax analysis. 

Connectivity refers to the number of lines that directly intersect with each other on an 

axial line. It also represents the number of immediate neighborhoods of an axial line 

(Jiang & Claramunt, 2002). In other words, connectivity illustrates how one street is 

connected to another.  

Integration refers to any space in any configuration: the less the depth in terms 

of the complex as a whole, the more integrated the space is (Hillier, 2008). Integration 
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is the second aspect of the space syntax analysis that shows how one space is 

connected with other spaces and its surroundings. This is one of the most important 

keys for understanding the relationships between the urban space and its users 

because it is directly linked to the presence of people in a given location. This measure 

can be applied to predict the potential of chance encounters. In the integration map, 

colours represent the spaces in terms of how much they are integrated into one 

system. Integration values are ranked from red to blue (the rainbow spectrum). Red 

shows that a space is ‘hot’ or well-integrated and well used, and dark blue shows a 

space that is ‘cold’, segregated and under used (Figure 3.7).  

 

 
Figure 3.7:  Integration pattern of London. Source: Space syntax Limited and University College 

London, 2019 

 

Integration is divided into two categories, namely global and local integration. Global 

integration is measured all over the entire spatial system. It takes into account the 

systematic distance between the earliest line and all points in the system (Hillier and 

Hanson, 1984). Local integration shows the scale of pedestrian movement within a 

specific distance or area in the city.  

Synergy is defined as the relationship between global integration and local 

integration, related to the readability and clarity of the space. The better the correlation 

between these measures, the better the users’ moving process along an axis is 
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located in space and identifies where they are in the context of the whole city 

(Stachniss, et al., 2012).  The concept of integrated spaces means that more people 

use that space, meaning that people can meet there by chance and the crime rate is 

likely to be lower.  

Another important measure is the correlation between connectivity and global 

integration intelligibility (Hillier, 1996; Kim, 2001; Haq and Girotto, 2003). This 

measurement helps the observer to be informed about the position of a person in the 

whole system from each space that he occupies (Peponis et al., 2002). This means 

that although one particular space can have connected places, it would be difficult to 

understand the urban structure in terms of navigation if that space is not well integrated 

with the whole. This shows that connectivity and global integration measures are 

strongly related. Hence, this can clarify the perception of the place for its inhabitants 

and visitors (Hillier, 1996; Can and Heath 2016). 

 

3.3.5 Deficiencies of the method 

Space syntax has been used for more than forty years in both architecture and urban 

studies for a variety of purposes. However, some researchers criticise this technique 

from different points of view. In 1995, Osman and Suliman argued about the 

interpretation of data from the analysis in space syntax. They mention that although 

the procedure of analysis is simple and objective, the interpretation is neither. The 

most critical part of this method lies in interpreting the numerical results. Also, the 

terminology and theoretical methods of space syntax are important and those 

researchers who are not very familiar with this may find the results complicated and 

therefore difficult to interpret (Peponis, 2001).  

In 2004 Ratti claimed that in space syntax measures, the metric distance 

neglects the distance between spaces topologically. Also, he argues that this method 

ignores several aspects of the built environment. These include the heights of 

buildings and dimensions of streets. Ratti (2004) asked whether it is possible to rely 

on a discussion of a two-dimensional method for a complex three-dimensional urban 

form? The axial line is therefore a topological map rather than a metric map. Hillier 

responded (2004) that there is a conflicted relationship between the topological and 

metric. This method used the metric distance rather than topological; furthermore, the 

dimensions of streets do not change the overall results (Vaughan, 1998). Hillier and 

Penn (2004) mentioned that the effect of spatial configuration could be vague if they 
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add more variables to the axial model and make it three-dimensional.  

The other argument is referring to drawing an axial map. Finally, Çil (2006) 

pointed out that from the one basic map, every researcher might draw different axial 

maps. The other missing point about the axial line is related to a lack of information 

about street width and land use. Ratii believes that different types of land use have 

not been considered when drawing the axial line; therefore, the information on types 

of land use or the width of each street is not digitised into the analysis (Ratii, 2004). In 

addition, the different kinds of road are not categorised when drawing and analysing 

the axial lines. In this case, the values for pedestrians and vehicles can be the same, 

and the valuation can be different in terms of the metric length of axial lines.  

Space syntax has been criticised by researchers as described, but this method 

is still one of the optimum techniques for understanding the relationship between 

spaces in an urban context in terms of socio-economics (Bolton et al., 2015; Hillier, 

2008; Vaughan et al., 2005). Plus, the objective of this method is to figure out the 

relationship between space and social relations. Furthermore, this method developed 

through different software applications such as GIS and QGIS to improve and close 

the gaps in the method. The outcome of that is an increase in the number of architects 

and researchers who use this method in their projects (Dursun, 2007; Law et al., 2012; 

Karimi and Motamed, 2003; Goodship, 2015). From the socio-cultural aspect of the 

theory of space syntax, Hillier and Christopher Alexander have a common ground 

(Hillier and Hanson, 1984). In this regard, space syntax, both theoretically and 

quantitatively, is a suitable tool. 

This study aims to understand the relationship between campus and city 

through three main aspects including social, economy and spatial configuration. From 

this point of view, this method was selected because it is considered the most reliable 

tool to fulfil the objective of this research study. This has been validated by similar 

studies that have been published and successfully used the same method (Can and 

Heath, 2016; Alobaydi and Rashid, 2015; Arrais and de Medeiros, 2015; Ahmed et al., 

2014; Sun, 2013; Hillier, 2009; Greene and Penn, 1997). In order to fulfil the research 

objectives and questions in this study, space syntax analysis is applied for three case 

studies with measuring global and local integration between university campuses and 

their cities.  This is discussed in detail in sections 5.1, 5.3 and 6.1. 
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3.3.6 Depthmapx 

Depthmapx is analytic software used to understand and investigate social activities in 

the spatial environment (Turner, 2004; Dalton et al., 2012; Hillier et al. 2014). This 

program can analyse both segment and standard axial data in terms of topologic, 

angular and metric terms (UCL depthmapx). Also, it allows the user to improve and 

correct their original drawing of a spatial feature at different levels, from the building 

scale to urban scale. It also enables them to create the map inside the program. The 

processing of data analysis in depthmapx is set up in two different parts: one is 

automatically creating the network form the points in the system, while the other one 

is generating and performing the graphical analysis (Turner, 2004). 

It is important to consider some points before running the axial analysis in 

depthmapx. As mentioned in Chapter 5, an axial map can be created in two ways. 

One is created via CAD and converted into depthmapx for analysis; the other is built 

within the depthmapx program. In both methods, the researcher needs to doublecheck 

all the lines to be sure all the lines have been generated correctly. The other point is 

that if the researcher wants to use the program for drawing the axial lines, they should 

have a good and clear original map. Also, it is necessary to decide whether the street 

‘furniture’ needs to be included or not, how to deal with pedestrians, motorways and 

roundabouts and so on. It is also necessary to be clear about the accessibility of all 

pathways inside a map. In this case, as addressed in section 5.1, the researcher 

decided to create the axial lines with CAD and run the analysis with depthmapx, in 

order to make sure all the lines and accessible places are captured in the system. This 

method has been used in other studies such as “A configurational approach to 

analytical urban design: 'Space syntax' methodology” (Karimi, 2012) and “Studying 

Cities to Learn about Minds: Some Possible Implications of Space Syntax for Spatial 

Cognition” (Hillier, 2012).  The other reason for choosing depthmapx just for analysis 

and not for creating axial lines is that drawing the axial map in CAD is faster and easier 

than depthmapx in this particular case because the case study files are too large. 

 

3.4 The correlation between space syntax and observations  

The collection of data related to the activity of inhabitants in space produces the 

patterns in terms of how space is used by people and how people move inside that 

space. This forms an essential aspect of the theory of space syntax (Hillier and 

Hanson, 1984). Empirical observation provides the information with which to 
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understand the actual characteristics of urban space through its influence on people’s 

behaviour.  

On the other hand, the basic fundamental theory of space syntax in statistical 

investigation is to examine the syntactical patterns with observation methods to 

produce a connection with actual human social and behavioural data (Hillier and 

Hanson, 1984). In this regard, this link helps to ascertain whether the final model of 

space syntax analysis can define social behaviour in space or not.  

According to many researches social, cultural, economic and environmental 

behaviour shapes urban spaces, but cities form social movement in urban space 

(Gehl, 2013; Madanipour, 1996; Jacobs, 1961; Alexander, 1965; Hillier and Hanson, 

1984). The link between space syntax analysis and observation methods reveals that 

the distribution of human movement is related to the spatial structure of an urban 

environment (Hillier and Hanson, 1984; Hillier, 1996). In this regard, to investigate the 

spatial configuration in an urban environment, space syntax addresses a different 

range of observation methods.  

In this research, after obtaining, the data results from the space syntax analysis 

for the case studies, as seen in section 5.1, this study had selected the observation 

method. In Chapter 5, three case studies were compared in terms of integration 

measures and movement patterns. Thus, having the observation results for testing 

and validating the space syntax results in both local and global relationships. The 

correlation between the space syntax data and movement observation data is shown 

in Figure 3.8. Indeed, the observation data illustrates the actual movement patterns in 

the system and clarifies the space syntax analysis in order to understand the 

relationship between the social and the physical. 



 61 

 
Figure 3.8: Relationship between space syntax analysis and movement observation. © N. Namvar 

 

3.5 Observational research 

Observation method shows the behavioural patterns of subjects (Baker, 2006). This 

method was generated based on research methods generally applied in 

environmental psychology (Costa, 2012; Gehl, 2013, 2011; Simpson, 2011; Liu and 

Sibley, 2004; Munro and Grierson, 2017). The value of this method is that it enables 

a researcher to investigate human behaviour in the relevant environment. In this way, 

all data collected is from the perspective of the natural environment of subjects. In this 

method, for collecting valuable data and understanding the human behaviour in the 

research, the researcher needs to adapt to an analytical role and spend substantial 

time in the field (Gillham, 2008). 

Observation methods have two types of models: structured and unstructured 

(Mulhall, 2003). Structured observation is related to physical and verbal behaviour 

(Baker, 2006; Gillham, 2008). In this type of observation, an observer starts to gather 

data without direct engagement or participation (Baker, 2006; Gillham, 2008). Here, 

the researcher collects data using a well-defined technique. On the other hand, 

unstructured observation is connected to cultural behaviour  (Baker, 2006; Gillham, 

2008). In this type of observation, the observer is collecting data that seems relevant 

to the study. This type is used when the problem has not explicitly adjusted and the 
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observer needs the flexibility to find patterns in the problem (Mulhall, 2003; Gillham, 

2008; Baker, 2006).  

One of the methods used to analyse human behaviour in space using space 

syntax is observational technique. In this case, to observe the human patterns, a 

variety of techniques are used for different purposes, such as the gate method, static 

snapshots, people-following, directional traces, movement races and other methods 

(Vaughan, 2001). In this research, having considered the research question and 

objective of the study, the structured method with focus on the gate method is used to 

understand the behavioural pattern of people in urban space as discussed in section 

5.2. 

 

3.5.1 Gate count  

Gate count is usually used when the researcher wants to analyse the density of 

vehicles or pedestrian movement pattern in an urban context or buildings (Hillier et al., 

2014). This method allows the data to be visualised in both graphical and statistical 

forms.  

To apply the observation method, one essential criterion is related to the 

location of the gates. These numbers and locations have to be determined in a way 

that covers all the areas in the case study. Also, it is crucial to choose the various 

locations so that the study includes a range of spaces. This range should include both 

well-used and poorly-used spaces  (Vaughan, 2001).  

After choosing the gates inside those locations, each gate must be observed 

for between 2.5 and 5 minutes on weekdays and weekends (Vaughan, 2001). The 

time for observing a gate is related to whether that space is busy or not. Quiet gates 

are observed for 5 minutes and active gates for 2.5 minutes.  

As Figure 3.9 illustrates, the observer needs to stand on the edge of the location 

and create an imaginary line that connects two sides of the location. After that, the 

observer can count the people and vehicles that cross the line.  
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Figure 3.9: The position of observer and imaginary line. Adapted from Vaughan (2001) 

 

The gate count table is usually designed by gate number, date, time, people and 

vehicles (Figure 3.10). However, this depends on data requirements for fulfil the 

research objectives and questions and a different range of criteria can be adapted to 

the table of gate counts, such as dividing people into categories based on gender and 

age, taking into account seasonal of weather conditions and time of day. Additionally, 

the period of counting repetition for gates in a day, week or month should be 

considered. Although the observation methods help to uncover the actual pattern of 

movement, it is important to design the gate count in a way that reflects and answers 

the research question. 

 
Figure 3.10: Sample observation chart. © N. Namvar 
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In this research, the gate count was designed to analyse the actual pattern of 

movement inside the university campuses and the neighbourhoods surrounding them.  

In each case study, depending on the location of the university in the city, the 

number of gates and the period of observation varied based on a specified criterion 

for gate selection. One of the objectives of this study is to examine and compare 

city/campus forms to understand how the physical location of campuses impacts the 

spatial pattern and structure of their respective cities. Therefore, the number of people 

entering and exiting the campus, the number of people using the different part of the 

campus, and the people moving on both directions on the street surrounding the 

campus are being counted. In this method, this study has been conducted through 

three main steps. First, various gate locations through considering map analysis and 

the connectivity between the university and the city, this was true for all case studies. 

Secondly, the chosen sites were further investigated as the proposed gates were 

checked for their feasibility. Finally, to comply with the research objectives, 24 gates 

were allocated within the university of Lincoln and the city of Lincoln each, so that the 

entire study area is covered. The allocation of each gate was carried out based on 

areas that are mostly used by both students and the local community so that the 

relationship between the campus and the city could be analysed. To conform with the 

study limitations, the number gates allocated was changed for the other two case 

studies (Worcester and Bath). Thus, seven gates were allocated each.  For these two 

cases mentioned earlier, the locations of the gate were chosen based on the 

accessibility between the university campus and city. All gates were monitored in 

different months throughout the year. Details of the gate count for each case study will 

be discussed in section 5.2. 

 

3.6 QGIS mapping: heat map  

A heat map is a graphical illustration of data from a variety of sources (Wilkinson & 

Friendly, 2009). A heat map is generated, using a method of colour-coding, as a 

means of showing different values of data. This map can be used to visualise data 

such as observation; crime patterns and traffic flow (Wang et al., 2013; DeBoer, 2015; 

Liu et al., 2011). Several tools can be utilised for generating a heat map, such as Heat 

Mapper, GIS, QGIS, ArcGIS (Babicki et al., 2016; Barter & Yu, 2018; Olajuyigbe et al., 
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2016; Graser, 2013). In this study, the researcher chose to use QGIS software to 

create a heat map. The reasons for choosing this tool is explained below. 

QGIS (Quantum Geographic Information System) is an open source program 

that generates, visualises, investigates, formulates and publishes geospatial 

knowledge (Sutton, et al., 2009). Furthermore, QGIS supports both computer graphics 

raster layers attributes (pixel format) and vector layers (paths format)  (Graser, 2013). 

By maintaining both layers, this program can be efficiently adapted as a plugin in 

architecture. The other reason for choosing QGIS is that the space syntax Toolkit has 

a QGIS plug-in for spatial network and statistical analysis (Karimi, et al., 2015). 

In QGIS, the researcher applies the heat map plug-in to create a heat map. 

Heat map plug-in uses the Kernel Density Estimation algorithm to handle the density 

of data (Graser, 2013). This density is measured relying on the number of data in a 

location. This research study used the QGIS to generate a heat map from the 

observation data for each of the three case studies. In this case, the heat map will be 

compared with the space syntax analysis, in which all the results are illustrated by 

maps. Many different colour schemes can be used to show the values of the heat map. 

In this research, the range of the colour scales start from white, progress to yellow, 

orange and end up with red seen in section 5.2. These ranges of colours represent 

increases in movement.  

 

3.7 Interviewing 

One of the most common methods in qualitative techniques is an interview. An 

interview is defined as a set of conversations with individuals to examine and 

understand their point of view on a specific idea, issue or plan. Plas and Kvale defined 

an interview as ‘a conversation, whose purpose is to gather descriptions of the [life-

world] of the interviewee’ (Plas and Kvale, 1996, 174).  

The semi-structured interview is more flexible and, according to Rubin and 

Rubin (2011). This type of method allows the interviewer more opportunity to examine 

and expand upon the responses from interviewees. In a semi-structured interview, a 

set of questions is prepared to ask all participants, but during the interview, additional 

questions could be asked. These further developed the questions based on the 

interviewee's point of view of the specific issue (Rubin and Rubin, 2011; Ryan et al., 

2009). This type of interview has advantages which includes the power of the 

interviewer to guide the interview to suit the research purposes, collect detailed 
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information from the interviewees and ask additional questions to further clarify some 

issues.  

In this study, the semi-structured method is used, in order to address the 

research questions and objectives, as seen in figure 3.11. The interview aims to 

understand and investigate the relationship between the university and the city, the 

safety of universities life on the campus and the impact of the physical location and 

university design on this relationship in terms of the university’s strategic plan, 

primarily from the perspective of the university in the city and vice versa.  

The study interviewed Vice-Chancellors of the University of Lincoln and the 

University of Bath. In consideration of the limitations of the study, as explained in 

Chapter 7, it is important to note that the interview from the vice chancellor of the 

University of Worcester did not take place due to not reply for the interview request.  

The other interviews in this study were conducted to gain a better 

understanding of safety and the prospect design of the University of Lincoln. These 

interviews are conducted with the Director of DVC projects at the University of Lincoln, 

the Head of Space Strategy, Planning and Sustainability at the University of Lincoln 

and the Force Crime Prevention Design Advisor Lincolnshire Police Headquarters. 
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Figure 3.11: Interview questions and their analogy research objectives and questions. © N. Namvar 

 
In order to collect the data from the interview effectively, the conversation was 

recorded. After that, the whole interview was transcribed and edited, as can be seen 

in Appendix 1, 2, 10, 11 and 12. The data gained from the interview was used to 

support the social data in sections 4.2.1.1 and 4.2.3.1.   

 

3.8 Socio-economic and statistical information 

Socio-economic characteristics are a combination of the sociological and economic 

measures of individual work experience, economic and social positions (Cockerham 

et al., 2014). Socio-economic measures are generally used to describe different 

economic states within society overall (Cockerham et al., 2014). In other words, the 

socio-economic factors are the context and background of variables required to 

Research questions 

• How does the relationship between universities and cities impact the city/campus 
duality? 

• What are the spatial configurations of the University of Lincoln, University of Bath and 
University of Worcester and how do these impact on the spatial configuration of their 
respective overall cities? 

• How does the physical location of the campuses in Lincoln, Worcester and Bath impact 
the spatial pattern and structure of their respective cities? 

• In what way do qualitative measures contribute to an enhance of understanding of the 
socio-spatial characteristics of the city/campus duality? 

 Research objectives 

• A critical review of the literature and available knowledge in this field to place this study 
in the context of the identified gap in knowledge; 

• Use of analytical methods to gather data on the social aspects of urban space; 
• Critical investigation and analysis of spatial configuration using graphical analysis to 

develop new indicators; 
• An analytical application of space syntax and related observation techniques for 

comparing city/campus forms;  
• Development of a set of novel indicators (assessment tool) for measuring, assessing 

and describing the quality of city/campus duality. 

Interview questions 
Generally speaking, what should the relationship be between a 
university campus and its host city?  

 

In your opinion, does the physical location of a university campus 
have an impact on its relationship with its city? 

 

Does an open access (un-gated) campus improve the quality of 
life and safety for its community? 

 

What do you think are the most important aspects of your “Vision” 
for the University of Lincoln?  

 

How do you think the “University of Lincoln Vision” will impact the 
city physically, sociality, economically and culturally?  

 

Do you think the city has any impact on the University of Lincoln 
physically, sociality, economically and culturally?  

 

Because the spatial and physical characteristics of our campus 
affects things like staff and student satisfaction and therefore 
overall academic performance, does the University of Lincoln 
have a clearly defined green/sustainability plan?  
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identify homogeneous groups in the society, to discover similarities between economic 

aspects and societal experiences (Braun and Mohler, 2002, 112). According to cross-

national comparative research, the most standardised instruments are available for 

variables such as education (Hoffmeyer-Zlotnik, 2008; Brauns et al. 2003), occupation 

(International Labour Office, 1990), income (Hillier et al., 1993; Hoffmeyer-Zlotnik and 

Wolf, 2003) and status (Treiman, 1977; Ganzeboom and Treiman, 2003). How socio-

economic factors affect the urban structure of cities and how they relate to the 

relationship between universities and cities is discussed in Chapter 2. This section will 

review the methods used for data collection. The factors identified as responsible of 

the development of the answers for the research aim and objectives are divided into 

two parts.  

The first part is related to the city and the socio-economic variables for data 

collection. In this part, the most appropriate indicators were selected to measure the 

socio-economic aspects of the cities in terms of the aims and objectives of this 

research. Plus, these are commonly-used variables when measuring the socio-

economic and quality of life aspects of the city (Adler et al., 1994; Brauns et al., 2003; 

Hoffmeyer-Zlotnik and Wolf, 2003; Hillier, 1997). All three case studies are based on 

the following variables: average salary, average residential property prices and the 

crime rate.  

In the field of criminology, the fear of crime and the crime rate are two concepts 

that have are based on crime, but they are distinguished according to the following 

definitions (Dolu et al., 2009).  

The fear of crime is defined as an emotion - a feeling of imminent harm to a 

person regardless if the harm is imagined or actual (Robinson, 1998).  

The crime rate established in totality as “Crimes per 1,000 residents as per the latest 

official Census during the period of time in specific urban environment (UK crime stats, 

2001). 

Research has shown that the fear of crime has become a significant social, 

cultural and political issue (Liska et al., 1982; Grogger and Weatherford, 1995). In 

2015 the crimes recorded by the UK police and by the Crime Survey for England show 

that the perception of crime is associated with the actual level of crime in urban areas 

(Office of National Statistics, 2015). In this case, people are scared for their personal 

safety and of street violence. One of the factors that can change people’s perception 

about their own safety is related to their physical disorder which has a serious effect 
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on the quality of urban life. In an urban environment, the most common spaces that 

are being avoided are parks, woods and quiet streets in both day and night (Schneider 

and Kitchen, 2004). 

Studies have shown that the there is less property crime and violence at 

university campuses comparing to the national average. (Henson and Stone, 1999; 

Reaves and Goldberg, 1996). 

Although there is less crime and violence, the fear of crime and perception of 

crime of students, faculty and staff exists and is a problem that needs to be considered 

for the design of university campus. Consequently, quite few studies have focused 

their research on the fear of crime on university campuses (Nasar et al., 1993; 

McConnell, 1997; Bedenbaugh, 2003; Hilinski, 2009; Chockalingam and Srinivasan, 

2009; Shi, 2018; White, 2019; Maier and DePrince, 2019). 

In this research study, the crime rate has been used as an indicator for 

measuring the city’s quality. This has been done with the awareness of existence of a 

significant difference between the crime rate, the fear of crime and the perception of 

crime. It is important to note that the crime rate of the British Crime Survey has been 

used for lots of research as one of the primary sources (Flynn, 2017; Hayward, 2016; 

Gibbons, 2004; Tseloni et al., 2002; Craglia et al., 2001). 

Each set of data for CPQI was collected from 2008-2019 to observe progress 

and to give context to the impact of the university in relation to its urban setting. 

Discussion of these categories appears in Chapter 4.2.  

The second part of the analysis explains the overall quality of universities. 

National ranking league tables provide a variable with which to rank the quality of each 

university (Higher Education Funding Council for England, 2018). In the UK, three 

organisations rank universities every year: the Complete University Guide (The 

Complete University Guide, 2019), the Guardian (The Guardian, 2019) and the Times 

(The Times, 2018). Each has their own methodology to rank universities. For instance, 

the Guardian focuses on teaching quality while the Complete University Guide and the 

Times focus on quality of research (Hiely-Rayner, 2016; The Complete University 

Guide, 2018b; The Sunday Times, 2017). In this regard, ranking each university varies 

slightly in each league table (see Appendix 3 for additional information).  

According to Van Raan, the reputation measures have limitations in terms of 

reflecting the quality of research and teaching (Van Raan, 2005). The international 

concept of quality of universities applies to all three primary functions of the 
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institutions: teaching (Brew and Boud, 1995; Elton, 2001), research (Johnes, 1988; 

Toutkoushian et al., 2003) and services (Shin et al., 2011, 3-8).  

In general, “services represent the contributions of colleges and universities to 

society through means other than teaching and research such as working with local 

schools to improve the quality of education or helping government agencies make 

better decisions and polices” (Shin et al., 2011, 8). Although in the UK the National 

Students’ Satisfaction survey is recognised as the third function, services and other 

variables are measured using the ranking methodology (Douglas et al., 2006). To 

understand the pattern of university quality in each case study, the ranking was 

surveyed from 2008 to 2019 to examine how each university developed in the past 

decade and comparing the three main sources of ranking in the UK to understand the 

similarities and differences between their methodology.  

In this research, in order to measure the quality of universities, three critical and 

basic variables are selected that are based on how universities assess their impacts 

rankings (Times Higher Education, 2018a) and how the students choose which 

university to stay in: the Research Excellence Framework (REF), the Teaching 

Excellence Framework (TEF) and the National Students’ Satisfaction survey (NSS). 

The REF is the system in the UK used to assess the quality of research in universities 

(Higher Funding Council of England, 2019). The outcomes are used to generate 

information about the quality of research for both internal and external organisations 

and to allocate research funding (Higher Funding Council of England, 2019).  

The TEF is the system used to assess the quality of teaching in UK universities 

and colleges (Times Higher Education, 2018a; Office for Students, 2018b). The results 

are used by the students to choose where to study and shows the university outcomes 

for their students (Office for Students, 2018a). In this case, the universities are 

classified as gold, silver or bronze (Times Higher Education, 2018a; Office for 

Students, 2018b). These classifications are defined based on teaching, academic 

support and progression to employment (Times Higher Education, 2018a; Office for 

Students, 2018b).  

The NSS is a survey that gathers final year students’ opinion of the quality of 

their courses (National Student Survey, 2019). The results are used to support public 

knowledge of higher education, to support universities to improve their students’ 

experiences and to give a strong voice to students (Office for Students, 2018a; 

National Student Survey, 2019).  
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This thesis contributed by developing Quality indicator bi-plot (QI bi-plot) to 

measures the quality of the relationship between universities and cities. The QI bi-plot 

used a generalisation of two variables (termed university performance quality 

indicators (UPQI) and city performance quality indicators (CPQI). To be able to 

perform this, only three cases were inadequate to fully assess the quality of this 

relationship. Hence, additional samples are required. In this case, this study 

commences by reviewing universities available in the ranking league table in the UK. 

So as to gain an enhanced perspective of universities, the mentioned universities were 

examined and analysed individually based on the research objectives and questions. 

With this in mind, a total of 43 universities were specified. To further elucidate the 

selection criteria, the selected universities were required to meet all of the following. 

Universities within the London area were not included as London attains a different 

character compared to other UK cities, being metropolitan. Furthermore, the largest 

university was selected in cities with multiple universities. For example, the city of Bath 

hosts the University of Bath and the Bath Spa University, hence the University of Bath 

is nominated to be studied as the selected university. Additionally, indices in the UPQI 

were considered. Universities with results available for comparison and analyses in 

the NSS, TEF and REF were included. Finally, universities located in cities that have 

not published indicators for CPQI public domain were excluded.  It should be noted 

that UPQI will be further explained in section 5.4. Also, some required data was 

unavailable as will be explained in section 7.3. 

CPQI includes average house prices, Life satisfaction, annual income and 

crime rate. Data on annual income (Official Labour Market Statistics, 2018; PayScale, 

2017) and average of house prices (Official Labour Market Statistics, 2018; HomeCo, 

2018) were collected as a currency value while the crime rate data is measured on a 

scale between 0 to 100 (The Complete University Guide, 2018a). Life satisfaction data 

is measured on a scale between 0 to 10 (Rees, 2017). UPQI indicators have different 

types of value: the NSS results are expressed as a percentage (Office for Students, 

2018a)’ the REF as a numerical value of 4 to 1 (The Complete University Guide, 

2018b) and TEF as gold, silver and bronze (Times Higher Education, 2018a).  

In this research, the classification of TEF was associated with a number: gold= 

3, silver= 2 and bronze= 1. In order to measure the value of each UPQI and CPQI, the 

research used the z-score (standard score) for each indicator. The z-score is a 

mathematical method of standardising data to enable easier comparison when each 
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set of data has a different mean and range (Lavrakas, 2008). The ranges of the Z-

score are between -1 to 1. If the result shows 0, the data is below the mean. while if it 

is between 0 to 1, the data is above the mean (Lavrakas, 2008). Afterwards, Z-scores 

were calculated for each UPQI and CPQU separately.  

In order to understand the relationship between the quality indicators, UPQI 

and CPQI are interrelated through the statistical analysis tool R. R is a programming 

language for statistical computing, graphics creation and data manipulation designed 

by John Chambers and colleagues (Hothorn and Everitt, 2014). This software is used 

in both academic contexts and by statisticians (Hothorn and Everitt, 2014).  

There are several reasons for using R. These include extensibility, user-

friendliness, adjustability and the fact that it is an open source software (Hothorn and 

Everitt, 2014). R can be used for either small or large projects. One of R's capabilities 

is producing quality plots and graphs, which include mathematical symbols and 

formulae (Hothorn and Everitt, 2014). This study uses R software because it supports 

to use of various forms of data in an integrated way. It also enables the detection of 

errors which are low, and it provides high-quality visualisation of data. This analysis 

was implemented to describe the quality of the relationship between universities and 

cities, as described in Chapters 5 and 6. The outcome of this analysis generated the 

QI bi-plot. Furthermore, the results of QI bi-plot were evaluated against the physical 

location of university campuses framework developed by Alexandra Den Heijer (2008) 

in section 5.4.1.   

 

Summary  

This chapter reviewed the mixed methods research as the adapted research 

methodology for this study, and how qualitative and quantitative techniques helped 

the study to achieve a better, holistic and validated outcome, especially in the field of 

this study (urban studies). In this field, investigations and analysis are not only formed 

on the structure of urban space, but also associated with human behaviour in space. 

This is one of the reasons that, in this field, mixed methods research are commonly 

used for collecting data and analysis. In this regard, in order to understand the 

relationship between the university and the city in the three different cities identified in 

the UK, using mixed methods research to collect and analyse the data is in line with 

the aims and objectives of the study. This first section reviewed the theory, technique 

and tools of the space syntax method. It showed that space syntax provides 
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possibilities for investigating the relationship between different human activities and 

space properties on the basis of mathematical and computational measurements. The 

reason for the choice of this research method is explained. Space syntax is not only 

investigating the spatial configuration of the case studies, but also allows the 

researcher to undertake cross-case comparison of urban patterns.  

The second section of this chapter introduced the observation method to 

investigate human behaviour and actual patterns of movement in the space of urban 

environments. This method helps to understand how people use spaces and shape 

the relationship between campuses and cities as users. Although the configuration of 

space is examined the space syntax method, observation method helps to discover 

the actual movement by correlating the space syntax results. This study generated 

heat maps from the observation results, to support the researcher in comparing and 

analysing the visual maps between the integration map (space syntax results) and the 

heat map (observation results), presented in section 5.3.    

The socio-economic information and interview methods applied to understand 

the relationship between universities and cities were then explained. The semi-

structured interview chosen for this study allows the interviewer to understand the 

interviewee perspective in terms of the quality and safety of the relationship between 

campus and city.  

The last part of this chapter has given a general review of socio-economic 

methods and how the information was collected. This part discussed the definition of 

socio-economic and different variables of social and economic factors. In this study, 

this method demonstrates the effects of the relationship between university and city 

and how they impact each other. In order to investigate these impacts, the socio-

economic information collected for each case study for the past decade to show the 

pattern of changes for the city, and the ranking of universities information collected to 

explain the pattern of changes for the universities.  
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CHAPTER 4: CASE STUDIES AND THE SOCIO-ECONOMIC DIMENSION 

 

Introduction 

This chapter comprises of three sections. The first is an introduction to the general 

characteristics of the case study cities in England that are used in this study. This 

includes the age of the city, the location and how each city has developed through the 

years. Further, brief information about the land in the area inside the cities is analysed 

in Chapter 5. In the second section, a detailed introduction is provided on the location 

of the universities in their host cities, university rankings, and the history of each case 

study university campus. Finally, the socio-economic status of the three cities is 

discussed. This section provides crime rate data, the average salary and the average 

residential property prices for each city from 2008 to 2019. Figure 4.1 in below 

presents the taxonomy of Chapter 4. 

 

 
Figure 4.1: Taxonomy of chapter 4.  
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4.1 Cross-case investigation of three cities 

As already established, three English cities and universities have been selected for in-

depth analyses. This study focuses on the relationship between the university campus 

and the city. The reason for choosing these three cities is that they have the same 

criteria that is adopted for this study which is: age of the city (Roman time), the size of 

the city (average 32 km2) and the population (average 97,000) and University campus. 

 

LINCOLN 

4.1.1 The city  

The city of Lincoln is situated in the county of Lincolnshire in the East Midlands, on the 

East coast of England. It stretches across to the north of Norfolk and the south of 

Yorkshire and nestled between the Humber and the River Wash (City of Lincoln 

Council, 2013) (Figure 4.2). 

 
Figure 4.2: Lincoln, located in the UK. Adapted from Google maps (2016) 
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Lincoln is a small, densely populated city of 36 km2, and had an estimated population 

of 98,400 in 2017 (Table 4.1) (Official Labour Market Statistics, 2018). With many 

younger residents, who are largely students, it differs in its demographic character 

from the rest of Lincolnshire (Office for National Statistics, 2012).  

 
Table 4.1: Lincoln profile (2018) 

Lincoln 
age of the city size of the city population 

pre-Roman era 36 km2 98,400 

 

The city is rich in both history and architecture, much of which dates from the pre-

Roman era.  As Figure 4.3 shows, the core landmarks of the city are Lincoln Castle, 

which was built in 1068 by William the Conqueror (Kemp, 1992), and Lincoln 

Cathedral, built in 1072 after William the Conqueror ordered the diocese’s Bishop to 

build a cathedral that dominates the landscape (Hendrix, 2017). The city is very much 

orientated around these landmarks in its spatial configuration.  

 

 
Figure 4.3: (a) Lincoln Cathedral; (b) Lincoln Castle. Source: Visit Lincoln (2012) 

 

During the Roman era, Lincoln was an important site for trade, and many architectural 

features of this time still remain, such as parts of the old city wall and the aqueduct. 

Lincoln is segregated (unofficially) into two geo-zones, identified locally as 'uphill' and 

'downhill' (Roth, 1993). ‘Uphill’ is 72.8 meters (238.8 feet) above sea level and includes 

Lincoln Cathedral and Lincoln Castle. ‘Downhill’ is 20.4 meters (66.9 feet) above sea 

level and includes the river Witham at the Brayford Pool (Figure 4.4).  
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Figure 4.4: ‘Uphill’ and ‘Downhill’ in Lincoln. Adapted from the City Council report (2013) 

 
The uphill area is historically rich, including Lincoln Cathedral, Lincoln Castle, the 

(medieval) Bishop's Palace and Bail Gate, referred to by the locals as 'The Bail’. The 

downhill area is essentially the modern district extending from the River Witham and 

the railway line, that run in an east/west direction, to the suburban south and south-

West. These two areas are connected by the High Street, that run in a north/south 

direction. 

One of the most important natural borders in the city is the Brayford Pool, which 

has played an important role in the development and economic growth of the city (Visit 

Lincoln, 2012). As Figure 4.5 shows, Brayford Pool is a natural feature located on the 

River Witham, whereby the course of the river turns from south to east, forming a pool 
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at the bend. Brayford Pool was used by the Romans, linking Lincoln to the River Trent 

(Visit Lincoln, 2012).  

 

 
Figure 4.5: University of Lincoln location. Adapted from Google maps (2019) 

 

4.1.1.1 The city of Lincoln: land use pattern 

Figure 4.6 represents 2 km2 around the University of Lincoln Brayford Pool campus, 

which is located in the Downhill area of the city. The south-east of the map shows an 

industrial and retail area, which also expands towards the central and western areas. 

The rest of the city is residential. The green spaces are almost at the edges of the 

map. The railway line and river are the major boundaries on the west side of the city 

(Figure 4.5). As Figure 4.6 illustrates, the railway is also the boundary for the natural 

green spaces in that area. The Brayford Pool is located in the middle of the city and is 

a major pivotal point in the relationship between the city and the university.  

On the south side of the pool is the University of Lincoln. This campus, as 

Figure 4.6 shows, is open access and some of the university buildings are interspersed 

with other buildings in surrounding area. Figure 4.6 also shows that the university 

campus is strongly connected to its neighbourhood’s area in terms of accessibility. 

The details of the accessibility of open access campus will be discussed in section 

5.1. The other key point to note is a lack of green spaces on the campus, which will 

be discussed in section 5.2.1.   
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Figure 4.6: Land use map of the city of Lincoln. © N. Namvar  

 
 
4.1.1.2 City of Lincoln development  

A brief history of the city of Lincoln is explained in the section before. The 

development of the city over the years will be in focus. The city has undergone through 

some changes which are crucial in the urban environment of the Lincolnshire area 

(Lincoln Local Strategic Partnership, 2008). At a first glance Lincoln gives an 

impression of a quiet historic city. Behind the picturesque facade, Lincoln is an 

industrial city. During the years, this city has served for over 300,000 people who 

travelled to their workplace around Lincoln (Lincoln Local Strategic Partnership, 2008). 
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Until mid-1800s Lincoln was known as a small historic market town (Lincoln Local 

Strategic Partnership, 2008). The small historic market town transformed into an 

industrial city in 1846 with the arrival of the railway (Lincoln Local Strategic 

Partnership, 2008). This transformation led to an increase in population which 

consequently meant that the city became overcrowded and unsanitary (Lincoln Local 

Strategic Partnership, 2008). But this was not the most severe problem at that time; 

The increase in the demand for accommodation needed to be resolved (Lincoln Local 

Strategic Partnership, 2008).  The solution was to build a first social housing, which 

was done between 1920 to 1930 (Lincoln Local Strategic Partnership, 2008). Overall, 

the growth of Lincoln helped the city to have a remarkable manufacturing contribution 

on a national level in-between the two World Wars. 

After the World War II the economy declines, particularly the demand of the 

manufacturing sectors (Lincoln Local Strategic Partnership, 2008). Lincoln was one of 

those cities that was impacted by economic decline. On the other hand, the need for 

supplying social housing continued to grow. During that period, the factories were shut 

down. The level of unemployed workers increased, especially engineers and 

manufacturers. Therefore, attracting new industries that have the demand for those 

specialised workers became one of the central points of Lincoln’s economic growth 

strategy (Lincoln Local Strategic Partnership, 2008). In 1967, Lincolnshire was one of 

the first regions in the UK to gain the status of a historic conservation area (Lincoln 

Local Strategic Partnership, 2008). The city’s preserved historic core set in an urban 

environment attracted many international and national tourists. The population and 

economy had significantly grown, which had an effect that the focus shifted on the 

regeneration of the city centre. Due to the growth of the population, Lincoln’s city’s 

retail core growth led to the construction of retail areas including Waterside shopping 

mall in 1991, St Mark shopping centre in 1996 and Brayford pool area (Lincoln Local 

Strategic Partnership, 2008). These new investments include the University of Lincoln 

reflected to increased role of services industrial and retail sector. As well as, it had an 

impact on a further increase in the demand for housing and student’s accommodation.  

The University of Lincoln was established in 1996, which was the most significant 

development that city had experienced by that time (see section 4.2.1) (The 

Independent, 2014; Lincoln Local Strategic Partnership, 2008; University of Lincoln, 

2015). The University has a very strong impact on the social, physical and economic 
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aspect of the city (Lincoln Local Strategic Partnership, 2008), which will be further 

explained in detail in sections 4.2.1.1, 4.3.1 and 6.1.  

 

4.1.1.3 History of the University of Lincoln site 

The first buildings built on present day site area of University of Lincoln 

belonged to the railway (Figure 4.7) (Smith, 2012). The mainline of the Great Northern 

Railway was built in 1851 and it ran through the railways’ buildings which is still 

preserved until today (Smith, 2012). In the early 1920s, the site area was used to for 

loading the products and railway sidings which is known as Holmes Yard (Smith, 

2012). With the decline of the industry in the late 20th century the site area was 

gradually abandoned and became an empty industrial and warehouse area which 

remained that way until 1996 (Smith, 2012).  In the same year, the site area was 

chosen to be the place of the new University of Lincolnshire and Humberside. It is 

important to note that because the main railway runs through the site it is divided into 

two parts: north and south. The northeast area of the campus was constructed first, 

with the Minerva Building being the first building done (Smith, 2012). In 2001, the 

university changed its name to the University of Lincoln and since that time the 

university is steadily expanding (Smith, 2012).  

 

 
Figure 4.7: The location of the campus site within the City. © N. Namvar  
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4.1.1.4 The impacts of the campus site on the city 

According to Latham (2019) (see Appendix 10), out of two possible positions 

for the construction of the University campus the current one was chosen based on its 

location. Before the construction, the decision for this location was not only to have 

the campus close to the city, but that the income of the creative class influences the 

city. After the construction was done, the data have shown that the favour of this 

location resides in two facts. First, the students’ preference is to be closer to the shops, 

city centre and the train station (Anderson, 2019; Latham, 2019). Second, the public 

bodies saw the University’s expansion as a chance to regenerate the city centre 

(Latham, 2019). By bringing the staff and students to the city, the university inevitably 

has an effect on social, economic and physical development of the city (see sections 

2.2.1 and 2.3). The University’s Vice-Chancellor highlighted that the University is very 

actively involved in working with the city on their development plans. So, the University 

is actively involved (with other parts of what is called Lincoln BIG which is linked in 

Business Improvement Group) in planning that regeneration in the city (Stuart, 2018) 

(see Appendix 1).  

The campus site settles in the heart of the city, and it requires to be considered 

as a vital part of the current uses of the city area and planned urban development of 

the city (see section 4.1.1.1). According to Latham (2019), one the developing plan of 

the Lincoln Council was to expand the city parallel with the University, especially the 

area around the University. In this sense, both the University and the city can develop 

and grow together.  One of the most critical impact of the University on the city is 

related to the northern part of Brayford pool area which has been developed as an 

area filled with bars, restaurants, hotels and cinema (Smith, 2012) (see section 

4.2.1.1). The other impact, in terms of connectivity and built form, is related to the 

newly built railway footbridge in Brayford Wharf East road (Smith, 2012). 

One of the core strategies for the University is to strengthen its physical and 

social connection to the urban city area. This includes growing graduate retention and 

establishing more links with businesses and manufacturing through the University 

(Smith, 2012). This strategy is not only the University’s strategy, but it is one of the 

crucial cores of the City Council’s strategy (Smith, 2012). Therefore, the core strategy 

supports the fact that the University of Lincoln’s contribution to potential opportunities 

to increase knowledge and further development within the city environment.  
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One of the aims for this strategy was to built-up the relationship between 

University and Industry (University of Lincoln, 2015). As Mary Stuart (2018) 

highlighted, the University both enables graduates for those industries but also creates 

those industries through start-ups from our graduates, from our academics and that 

kind of thing. So, we feed the economy of the region, and we do not do that in a 

haphazard way. Stuart stated (2018) “I am a director of the Local Enterprise 

Partnership, and I help them plan economic growth. I also share the Greater 

Lincolnshire Growth Hub, which is an organization to try and provide support to small 

and medium-sized businesses to help them develop and grow. We offer training and 

development courses for businesses. We have women in business network to help 

women who want to run businesses. We have a minority ethnic group for people 

running businesses in Lincolnshire. So, we provide support for people and our 

economy.” One of the most successful impact in business area was the relationship 

between Siemens and the University which developed with the opening of the School 

of Engineering in 2012 (University of Lincoln, 2017), as the first School of Engineering 

to be opened in the UK in the last 20 years at that time. As mentioned in the Partial 

Draft Core Strategy in 2012 “[…] the School of Engineering is a model in good practice 

of a business working with education providers to deliver the skills it needs to grow, 

giving young people opportunities for training in skills that could help them to prosper” 

(The Central Lincolnshire Joint Strategic Planning Committee, 2012, 96).  

The reports from the University and the City Council (Lincolnshire County 

Council and Lincolnshire Enterprise, 2013; Smith, 2012) show the University’s 

noticeable economic, social and environmental impact on the city. The in-depth details 

of these impacts will be discussed in section 4.2.1.1. 

 

4.1.1.5 The links between the campus and the city 

Located in the heart of the city, the University attempts to expand internally and 

to physically connect with the surrounding area (Figure 4.8). In that regard, the 

University campus was designed as a series of open spaces. These spaces are 

connected by streets or pedestrian routes within the campus and to the surrounding 

urban environment (Figure 4.8). This principle of connection of spaces allows forming 

a comparison of design between the city and University. Additionally, it prospers a 

suitable density of urban structures which allow more engagement between the 

University and the city environment. 
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Figure 4.8: The links between the campus and the city. © N. Namvar  

 

In 2012 the University’s masterplan incorporates the assumptions for the 

increase in integration within the city (Smith, 2012). These principles included 

accessibility, integration and legibility for the routes through the campus as well as the 

paths of the surrounding area (Smith, 2012). Additionally, the masterplan covered the 

necessity of public spaces being more interconnected, while open spaces inside the 

campus should be sustainable and flexible (Smith, 2012).  

The University of Lincoln has an integrated campus which means there are no 

gates around the university (see section 6.1). In this case the University is integrated 

within the city via existing pedestrian and vehicle routes which will be discussed below.   
 

4.1.1.5.1 Pedestrian routes 

The pedestrian routes, connecting the campus with the surrounding city area 

are limited by barriers in form of Brayford pool, the railway, the River Witham and 

Brayford Way (Figure 4.9). As the Figure 4.9 shows, the north part of the campus is 

cut off from the surroundings due to the Brayford pool. A bridge over River Witham at 

the Brayford Wharf East road is the only link to the north-east and south-east part of 
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the campus. The south-east footbridge connects the David Chiddick Building to the 

east part of the campus. In the north-west part of the campus, two staircases are 

placed as a connection to the Brayford Way, while the tunnel below the Brayford Way 

connects the campus to the student village (Figure 4.9). Another staircase that 

connects the campus to the Brayford Way is located in the south-west part of the 

campus. In this area there is only one tunnel under the Brayford Way which is used to 

access the Lincoln Science and Innovation park. It is important to note that there are 

two pedestrian footbridges that connect the north and south part of the campus which 

is separated by the railway. Further discussion will be explained in section 5.2.1.1.  

The integration and connectivity between the campus and the city through 

space syntax will be elaborated in section 5.1.2.  

 

 
Figure 4.9: Pedestrian route of the University of Lincoln campus and the surrounding area. © N. 

Namvar  

 

4.1.1.5.2 Vehicle route 

Similar to the pedestrian route, vehicle route also has a restricted access to the 

site. Currently, there are two main accessible routes for the vehicles. The first one is 

the north-west part of the site (Campus Way) via Student village. The second is the 

entrance driveway from the Ropewalk road which is the only one that has security and 

the access to the campus is limited. However, there is one more access route in the 
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south-west part of the site from the Ruston Way which is only connected to this part 

of the site. The purposes of this entrance is to access the Pavilions, which is another 

student accommodation in the south-west of the campus (Figure 4.10). The Ruston 

Way also provides access to some major recent development and building on the 

University campus such as Joseph Banks Laboratories (JBL) and the Lincoln science 

and innovation park. There are some service roads, as shown in Figure 4.10, across 

the campus for servicing the buildings. 

As noted for the pedestrian route, the physical relationship between the campus 

and the surrounding area will be discussed in sections 5.1.2. 

 

 
Figure 4.10: Vehicle route of the University of Lincoln campus and the surrounding area. © N. Namvar  

 

4.1.1.6 The safety of the campus 

For the campus lifestyle, safety of the students and staff is one of the essential 

issues that have to be considered. The subject of safety at the University of Lincoln is 

more challenging because it is an open-access university. Therefore, the University is 

designed to be safe for their community as well as be integrated within the city. In 

terms of design out crime, the University of Lincoln is collaborating with the local police 



 87 

to develop safety on campus. The safety of the university is, on one hand measured 

by the British Crime Survey (crime rate) (The Complete University Guide, 2018a) and 

on the other hand it is related to the fear of crime of the students and staff (Hilinski et 

al., 2011; Shi, 2018) (see section 3.8). 

According to Stuart (2019), “the University is the first home from home for the 

young students, and the University has responsibilities to make them feel safe, along 

with the ability to grow and develop in a secure environment”. To ensure safety on the 

campus, the University takes precautional steps such as implementation of CCTV 

cameras, hiring a security team, using swipe card-controlled door access system and 

instalment of access control gates (Manuel, 2019) (see Appendix 12 for additional 

information). For example, the Library has access control gates at the entrance of the 

building. The students and staff can access it with the University card, while local 

residents can use the facilities as guests by signing in with the photo proof of identity. 

During the regular working hours, the reception areas and atriums of all the other 

buildings on campus have free access. After the working hours, the buildings can be 

accessed solely with a swipe card. Swipe cards need to be used at all times to access 

the lecture rooms, studios and labs (Anderson, 2019).     

As Latham (2019) and Manuel (2019) said, “it is good that the people can move 

around freely at the campus, but obviously there need to be some restrictions 

particularly on the student accommodation as well as equally classroom 

accommodation.” The student’s residences were designed very carefully to make sure 

that they were designing out crime in terms of CCTV, lightening (Latham, 2019) and 

all areas of the campus are monitored by the Security team.  

The survey of the safest UK universities in 2018 included more than 20,000 

students which were asked the extent to which they agreed that their university offered 

“good security” (Times Higher Education, 2018b). The result of the survey shows that 

the University of Lincoln ranks 30th out of 116 in the UK (Times Higher Education, 

2018b). 

 

4.1.1.7 Prospect design of campus 

The idea of the university campus design was to create an open-access 

campus which is more integrated with the city (see section 5.1). The first Masterplan 

of the University began in the Brayford pool area where first buildings were constructed 



 88 

including Minerva, Alfred Tennyson, the Library and Engine shed (Figure 4.11) (Smith, 

2012). Over the years, the campus gradually expanded.  

 

 
Figure 4.11: The University of Lincoln campus development from 2001 to 2020. © N. Namvar  

 

The recent Masterplan, made 2013, focuses more on the sustainability of 

buildings and the campus landscape. There is a particular focus on including more 

green areas inside the campus. It is assumed that these areas will not be only be 

enjoyed by the students and the staff, but the regular citizens’ public space will be 

improved. Anderson (2019) (see Appendix 11) explains that the recent investment 

made on the footpath towards Minerva building (coming from the east) would 

encourage the public to be at the campus more often. A newly opened café in the 

Minerva Building with the view of the Brayford pool should be more inviting to the 

public. He mentions that the Brayford pool is a magnificent landscape in which staff, 

students and the public can enjoy (Anderson, 2019). In this sense, Stuart (2019) and 

Latham (2019), both agreed that this area is one of the advantages of the campus site, 

which the campus can make the most of it.  
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The other recent investment, currently under construction, is related to the 

Medical building and the green space surrounding it (University of Lincoln, 2019a). 

This surrounding area is designed to attract the public by implementing more seating, 

trees and different plants, although the actual amount of the green spaces is going to 

be reduced and less diverse (Anderson, 2019). Additionally, the Medical building has 

roof gardens and indoor green spaces. Indeed, the Masterplan of the campus 

highlights that the University tries to improve not only the physical quality of the 

campus, but it tries to develop the connection between city and campus. However, the 

campus design needs to be improved to become more sustainable, allowing for more 

diversity in the ecosystem and green spaces. For example, as Latham (2019) 

stresses, the signage at the campus needs to improve because the public needs to 

be aware that they can use the campus as an integral part of the city. Furthermore, 

the footpaths on the campus and the ones that are linking the campus to the city need 

to be enhanced (Anderson, 2019).  

Overall, the University is moving forward and displays a nourishment of a more 

sustainable and safer on campus environment which is beneficial to the broader 

community in the city and forms a relationship with the city (Manuel, 2019). Although, 

one of the reasons for integration of the campus within the city was to develop and 

encourage the growth of both the University and the City. Latham (2019) claims that it 

could have been done differently as the University is not integrated as it could have 

been, which might be due to natural barriers, psychological barriers or both. One of 

the other limitations of the design was because of the land availability which is 

interconnected to the history of the site as it was used for diverse purposes. 

 
 
Worcester 
 
4.1.2 The city  

Worcester is also a historical cathedral city, located at the middle of Worcestershire in 

West Midlands. AS Figure 4.12 illustrates, the city is about thirty miles south-west of 

Birmingham and twenty-seven miles north of Gloucester. Worcester city is spread over 

33.3km2 and the population was around 102,100 in 2016 (Table 4.2) (Official Labour 

Market Statistics, 2018). A large proportion of the inhabitants of the city are young, 

and thus the city has unique potential.  
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Figure 4.12: Worcester, located in the UK. Adapted from Google maps (2016) 

 
Table 4.2: Worcester profile (2018) 

Worcester 
age of the city size of the city population 

Roman era 33.3km2 102,100 

 

The first history of a settlement in this city belongs to earlier Roman habitation  (Baker, 

1996).The history of the city is closely related to that of the Bishop of Worcester. The 

castle that the Mercian Royal family and Bishop used in the period 809-899 AD (Baker, 

1996) was the foundation of the new city. Worcester Cathedral was founded in 680 

(Clifton-Taylor, 1986) and is one of the most impressive cathedrals in the UK, from an 

architectural perspective, illustrating all the English architectural styles, from Norman 

methods to Perpendicular Gothic (Figure 4.13a). 
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Figure 4.13: (a) Worcester cathedral. Source: Al Rasheed (2017); (b) The Royal Infirmary. 

Source University of Worcester (2009) 

 

Worcester city has consistently grown during the years, mainly along the longest river 

in Britain. The Severn is one of the most important reasons that Worcester has been 

involved in transportation, as this river was the second-busiest river in Europe at the 

end of the seventeenth century (Willan, 1937). 

The other important landmark in the city is its bridge. The first bridge was built 

during Roman times near the cathedral. This bridge was rebuilt with timber in the 

eleventh century and was somewhere between Tybridge Street and Newport Street 

(Wardle, 2014). However, during the fourteenth century, the bridge was rebuilt one 

more time with stone, at a time when there was no other bridge with which to cross 

the Severn between Gloucester and Bridgnorth. Indeed, this bridge made a strategic 

centre in an important road network (Wardle, 2014). 

The city experienced significant growth in the twentieth century. A large number of 

historical buildings were demolished in 1960 in order to build a new shopping centre 

(Lychgate) and a hotel (Giffard Hotel) (Jones, 2001). As Figure 4.13b shows, another 

notable change related to the transformation of the Royal Infirmary into the university 

campus. The details of this transformation will be discussed in section 4.2.2. 

In 2010, the new campus of University of Worcester was opened on that site 

(University of Worcester, 2009). This transformation did not change the building, which 

was purpose-built as a place for education and training. It was used as a hospital from 

1770 until 2002 (The Conservation Studio, 2007). As Figure 4.14 shows, it is located 

near the city centre, with the main university campus (St. John’s campus) on the other 

side of the Severn River. 
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Figure 4.14: University of Worcester and city centre locations. Adapted from Google maps (2016) 

 
4.1.2.1 The city of Worcester: land use pattern 

The land use map in Figure 4.15 shows that there is a 2 km2 area around the main 

campus of the University of Worcester. It also shows that there is mostly residential 

area around the University campus. Additionally, a large proportion of the city land use 

profile is residential. The south and south-west areas are mostly for retail and 

commercial usage. The river divides the university from the city centre, where almost 

all the retail areas are located. This river therefore plays an essential role in the 

relationship between the university and the city, especially in terms of physical 

accessibility between them. The details of accessibility will be discussed in sections 

5.1.3 and 5.2.2. In the case study, this 2km2 area around the university includes one 

pedestrian bridge and one vehicle bridge that connect the campus to the city centre. 

The major green area belongs to the Worcester Racecourse, which can be seen to 

the west of the river, and a few smaller green spaces are illustrated on the map, mainly 

intersecting with residential areas. It is important to mention that the main campus is 

not located in the centre of Worcester. However, the new library for the university and 

the city (Hive Library) is located near the city centre. This information will be used for 

the observation analysis in section 5.2.2.  
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Figure 4.15: Land use map of the city of Worcester. © N. Namvar 

 
Bath 
 
4.1.3 The city  

Bath is an historical city in the ceremonial county of Somerset in the south-west of 

England, 11 miles (18 km) south-east of Bristol and 97 miles west of London (Figure 

4.16). The area of the city of Bath is 29km2 (Environmental Protection Group, 2012), 

making it the largest city in the county of Somerset. The resident population was 

94,462 in 2016 (Table 4.3) (Council, 2016). The largest proportion of the inhabitants 

is the age cohort of 20-24 (around 15,730), so this city also has many young residents 

(Bath and North East Somerset Council, 2018).  
 



 94 

 
Figure 4.16: Bath, located in the UK. Adapted from Google maps (2016) 

 
Table 4.3: Bath profile (2018) 

Bath 
age of the city size of the city population 

Roman era 29km2 94,462 

 
 
The city of Bath is ancient and was designated a World Heritage Site by UNESCO in 

1987 (to maintain its natural and cultural heritage (University of Bath, 2016). The 

history of Bath can be traced back to the Roman times. This city was named a spa 

town in around 60 AD, and the Roman Bath House, as Figure 4.17a shows, is one of 

the most important landmarks, which the Romans started to build in the first century 

AD (Royal Crescent Bath, 2011). 
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Figure 4.17: (a) Bath spa. Source: the Roman Baths (2017), (b) Abbey Bath. Source heritage 

lottery fund (2014) 

 

The Roman Bath House is not the only node in the city. Bath Abbey is in the city 

centre, and was founded in the seventh century (Bath Abbey, 2016), undergoing 

reconstruction in the tenth, twelfth and sixteenth centuries (Bath Abbey, 2016). It is 

one of the most significant examples of Gothic architecture in the west of the UK.  

(Figure 4.17b). During World War II, Bath was bombed, and many buildings were 

destroyed or damaged. After the war, one of the outcomes of developing the city was 

the University of Bath campus, on land granted by the city council in 1964 (The Mayor 

of Bath, 2017). The project included redesigning some of the areas of the city in 

collaboration the city planners and councillors. As Figure 4.18 illustrates, in 1987, 

UNESCO named the city a World Heritage to protect the Bath’s heritage (Bath and 

North East Somerset Council, 2014). 
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Figure 4.18: Bath heritage site boundary. Adapted from World Heritage Site (2017) 

 
4.1.3.1 The city of Bath: land use pattern  

The land use map for the city of Bath, as Figure 4.19, shows a 2km2 area around the 

campus. This area is primarily surrounded by green spaces and woods. The major 

part of the area shown belongs to the University, and the small area that is occupied 

by the commercial sector is shown to the west. To the south and south-east are 

residential areas. There are two essential facts needs to be highlighted here. The first 

one is that the campus has open access with two vehicle entrances and one 

pedestrian entrance. The details of accessibility of campus will be discussed in 

sections 5.1.4 and 5.2.3. However, access is somewhat restricted by the woods that 

surround it, so the University is categorised as a naturally gated campus, according to 

Den Heijer campus types (see section 2.3.1) (Heijer, 2008). The second one is related 

to the topology of the site. The University campus site is located in the Claverton hilltop 

and farmland, and green spaces surround the urban core. The other key that should 

be noted in this section is that the green areas within the campus will be discussed in 

sections 5.1.4 and 5.3.3.  
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Figure 4.19: Land use map of the city of Bath around the university campus. © N. Namvar 

 
4.2 Cross-case investigation of three universities 
In this study, the university campuses were selected based on their various locations 

within their respective cities, including the physical location of campuses in city, the 

physical accessibility of the campuses, and their university rankings on various league 

tables. Forms of accessibility will be discussed in sections 5.1, 5.2 and 6.1.  

 

4.2.1 University of Lincoln  

The University of Lincoln was founded in 1861 as the Hull School of Art, later becoming 

the Hull College of Higher Education in 1979 after merging with other colleges (The 
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Independent, 2014). Later on, in 1992 it gained university status and was renamed the 

University of Lincolnshire and Humberside in 1996, when the campus moved to 

Lincoln (The Independent, 2014). In 2001 the main campus moved to Brayford Pool 

and since that time it has been known as the University of Lincoln (University of 

Lincoln, 2015).  

The new campus was the first new city centre campus in the UK for several 

decades. To date, £1200 million has been invested in the new campus at Brayford 

Pool and there are new strategies for transforming the city centre area, including 

attracting private investment for new businesses (University of Lincoln, 2015). The 

more details of the university impact on the local economy will be discussed in section 

4.2.3.1. Regional economic analysts have estimated that the University has created 

at least 3,000 new jobs within Lincoln, and that it generates more than £250 million 

every year for the local economy, doubling previous local economic growth rates 

(University of Lincoln, 2015).  

In terms of its academic profile, the University had 14,000 students in 2017-18 

(University of Lincoln, 2018), of which 81% were undergraduate and the result being 

postgraduate students and researcher’s (The Complete University Guide, 2019). 

According to the Guardian, 91% of students are British, 2% come from the EU, and 

the rest are international students (The Guardian, 2019).  

The University of Lincoln was granted Gold status in the Teaching Excellence 

Framework in 2018 (Times Higher Education, 2018a) and the National Student Survey 

(NSS) reports overall students’ satisfaction at this university in 2017 at 86%, as 

specified by the World University Ranking (University of Lincoln, 2018). The in-depth 

details of NSS will be discussed in section 6.1. 

 

4.2.1.1 University of Lincoln: Changing the shape of the city  

The University has had a significant impact on the city economically, socially 

and physically. Considering the economics, the University has created doubled the 

size of the local economy in terms of Gross Value Added (University of Lincoln, 2015). 

Collaboration between the university, the city and industry have changed the social 

and spatial face of the city. The University is part of the Greater Lincolnshire Growth 

Hub, an organisation, supporting small and medium-sized enterprises (SMEs) in the 

region (Stuart, 2018) (see Appendix 1). The details of the pattern of economic growth 
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will be discussed in sections 4.3.1 and 6.1. The University is also part of other 

organisations such as Local Enterprise Partnership and the Lincoln Culture and Art 

Partnership, which runs art and culture festivals and supports local art and cultural 

activities. The Vice-Chancellor notes that the University of Lincoln hosts “the children’s 

university for supporting young people to develop their skills and to help them to aspire 

to go on to study” (a copy of the list of interview questions with transcription is provided 

in Appendix 1). The last section of this chapter will look at the socio-economic impact 

in more depth. 

The University has been a strategic partner in the city’s growth over the past 

two decades. All the restaurants, hotels and cinema around the Brayford Pool have 

developed following the University’s move to the adjacent campus (Stuart, 2018). 

Professor Stuart noted that the city has regenerated and reinvented itself as a result 

of having the University so close to the city centre. For example, the University is 

actively involved in various regeneration projects inside the city, such as the Market 

Square project and the regeneration of the Sincil Bank precinct (Stuart, 2018). It is 

also a member of the Business Improvement Group (BIG), which involves planning for 

the revitalisation of the city.  These incentives also support the University by bringing 

talented people into the city who expect a stimulating high quality of life (Florida, 2003).  

Lincoln, therefore, is a good example that shows the reciprocal growth of both city and 

campus as the one developer. 

 

4.2.1.2 University of Lincoln: League tables 

Three different rankings for the University of Lincoln appear in the Complete University 

Guide (CUG), the Guardian and the Times, as Figure 4.20 illustrates (The Complete 

University Guide, 2019; The Guardian, 2019; The Times, 2018). Each classification is 

based on various criteria, which the ranking systems use differently, although there 

are some common criteria, such as the use of NSS data. For detailed information of 

comparison methodologies see Appendix 3. It is important to address that in the 

leagues table the highest number in ranking (e.g. 1) shows the highest value and the 

lowest (e.g. 120) shows the lowest value.   

The Guardian ranked the University of Lincoln 117 out of 129 in 2008. This 

ranking has increased in 2013, where it was it rated 47. After some variation, it was 

again ranked at 47 in 2018. It is currently (2020) ranked 17.  
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Along with, the CUG ranked the University slightly different. As Figure 4.20 

shows, in the CUG, between 2008 to 2014, the ranking gradually increased and in 

2014 the university ranking was 52, while it was 108 in 2008. Between 2015 and 2018, 

the highest ranking in the league table was to 55 in 2015, and the lowest was 49 in 

2017. However, the ranking suddenly increased from 50 to 42 in 2020.  

 

  
Figure 4.20: University success in the league table: Ranking of the University of Lincoln 2008-2020. 

Data collected from The Complete University Guide (2019), The Guardian (2019) and The Times 
(2018).  

 

The Times ranking shows the same pattern between 2008 and 2019. The 

Times ranking for the University started in 2008 with 103. The following year, the 

ranking was stable. As the figure shows, from 2009 to 2013 the classification increased 

from 103 to 52 and again decreased to 62 in 2016. The Times ranking suddenly 

increased between 2016 to 2017.   

All the rankings show that the University ranking has continually improved from 

2008 to 2020. However, there are some inconsistencies. As the figure shows, in 2015 

the University of Lincoln was ranked 65 by the Guardian, 60 by the Times and 55 by 

the CUG. The CUG and the Guardian ranking decreased from 2015 to 2016, but the 

Times ranking improved. The most pronounced differences between rankings are 

related to 2020 where the Guardian ranked the University at 17, and the CUG at 42. 

This progress is linked to a variety of reasons, of which the most influential factors are 

discussed below. 

In 2011 Siemens joined the University as a business partner and in 2012 the 

Engineering Hub was opened on the Brayford campus (University of Lincoln, 2017). 
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These results in the first purpose-built school of engineering in the UK for more than 

20 years (Richards, 2009). This pioneering collaboration has enabled the University 

to achieve a series of national awards and is widely regarded as an example of how 

industry and academia can work together (Richards, 2009). The details of the 

relationship between the pattern of the University and the pattern of socio-economic 

will be discussed in section 6.1. 

Furthermore, the NSS results in 2016 show that the University of Lincoln was 

rated at 11 in the survey, with a score of 91 percent (Times Higher Education, 2016). 

In addition, the University was awarded Gold status in the Teaching Excellence 

Framework (TEF) in 2017 (Times Higher Education, 2017), further evidence that the 

university has improved in the last decade. 

 

4.2.2 University of Worcester  

The University of Worcester was founded in 1946 when the University of Birmingham 

opened a new branch of Emergency Teacher Training in Worcester during World War 

II (University of Worcester, 2017). In 1976, this branch was renamed Worcester 

College of Higher Education and the college was reorganised, creating new 

departments such as Arts and Science, Teaching Studies and Education (University 

of Worcester, 2017). 

In 1992, Coventry University validated the degree courses for Worcester 

College of Higher Education (University of Worcester, 2017). In 1995, two more 

colleges (Worcestershire College of Nursing and Herefordshire College) were merged 

with Worcester College of Higher Education (University of Worcester, 2017). From 

1976 until 1997, this college worked hard to improve the facilities and courses to 

achieve the ability to award degrees for all undergraduate and postgraduate courses 

(University of Worcester, 2017). In 1997, Worcester College of Higher education 

became University College Worcester, and by 2005, the University was officially 

granted university title and renamed the University of Worcester (University of 

Worcester, 2017). 

 In 2010, the new campus (the city campus) opened near the city centre, using 

buildings that formerly belonged to Worcester Royal Infirmary (University of 

Worcester, 2009). This campus was built for the business school. From that time, the 

Worcestershire city council and the University have collaborated to create a new 

library near the former Infirmary. In 2012 the Hive Library was opened by Queen 
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Elizabeth (Willetts, 2014) at a cost of £60 million (Rodgers, 2014). These 

developments have had a proactive academic and social impact by increasing 

learning resources mainly through technology.  

In terms of academic profile, the student population was 10,747 in 2016-17 

(University of Worcester, 2018), of which 83.5% were undergraduates and 15.3% 

postgraduate courses. Of postgraduate students only 1.2% were conducting 

postgraduate research (University of Worcester, 2018). The CUG ranked the 

University of Worcester 97 in the United Kingdom in 2017. The University achieved a 

Silver status award in the (TEF) in 2017 and in 2017 the NSS scored the University of 

Worcester at 84% in terms of overall course satisfaction measures (University of 

Worcester, 2018). 

 
4.2.2.1 University of Worcester: Changing the shape of the city 

The University has grown over the past twelve years in both physical scale and the 

quality of its teaching and learning. Furthermore, the University has had a positive 

impact on the region and local communities. The University has brought the local 

community into the campus (University of Worcester, 2017), an essential step in 

creating a relationship between academic and urban environments.  

The inspirational Hive Library is the first library in Europe to combine a 

university and public library into one unit (Willetts, 2014). The Hive contains a variety 

of resources for researchers and students as well as extensive sources for people who 

are not from the university. These resources include over a quarter of a million books 

and twelve miles of archive collections. The Hive hosts various events and 

programmes, which brings a diverse range of people together (Willetts, 2014).  

This is not the only impact of the University. In 2005, the University invested in 

building an Art Space & Exhibition and Sports facility next to the River Severn 

(University of Worcester Arena, 2016). This building includes new facilities for events 

and sports, is a base for the Worcester Wolves basketball team as well as a national 

centre of excellence for disability sports. These facilities are known collectively as the 

Worcester Arena, which is open to the local community.  

The University contributes around £250 million to the region’s economy 

(University of Worcester, 2013). Since 2005 the University’s turnover has increased to 

around £38 million, and the student population has increased by around 40% to 10,747 

in the 2016-17 academic year (Sadriyeva et al. 2013).  
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The University also has an impact on employment growth locally and nationally, 

through (for example) research and training in social work done by the University and 

its Association for Dementia (Sadriyeva et al. 2013). Additionally, the University has 

collaborated with the city on urban regeneration projects, such as the University Park 

project on the edge of the city, which began in 2012 (Sadriyeva et al. 2013). It is 

therefore clear that the University is highly beneficial for the growth for the city and its 

economy.  The more details of the link between the university contribution with local 

economy and the pattern of socio-economic will be discussed in section 6.1. 

 

4.2.2.2 University of Worcester: League tables 

The ranking for the University of Worcester has been published since 2008, by the 

Complete University Guide, the Guardian and the Times (The Complete University 

Guide, 2019; The Guardian, 2019; The Times, 2018).  Figure 4.21 shows the timeline 

of the University’s ranking. In 2008, the ranking was 54 according to the Guardian and 

decreased gradually until 2012, when it reached 105. In 2014, the ranking was 95. 

Two years later the ranking reach to 108 in the table, and in 2020 the University of 

Worcester was ranked 88 by the Guardian. 

 

 
Figure 4.21: University success in the league table: Ranking of the University of Worcester 2008-
2020. Data collected from The Complete University Guide (2019), The Guardian (2019) and The 

Times (2018) 

 

 However, the CUG ranked the university slightly differently.  The CUG ranked 

the university at 83 in 2008. Then, from 2008 to 2014 the ranking has decreased to 

109. However, in 2017 the CUG ranked the university at 97 in the university league 
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table, and in 2020 the University of Worcester achieved its highest ever ranking of 

109.  

The Times ranking placed the University at 92 in 2008 which jumped to 81 in 

2009. By 2015 the University had sunk to 107 in the university league table, but 

jumped suddenly to 90 in 2017. Finally, in 2019 the University of Worcester was 

ranked 91 by the Times.  

As shown above, these patterns differ between the Guardian, the CUG and the 

Times. Significantly, in 2008 and between 2013 to 2014, the CUG and the Times 

disagree with the Guardian. In overall, all the rankings confirm that the University has 

gradually decreased in the league tables during the past ten years.  

This progress is linked to a variety of reasons, the most influential of which 

discussed below. One of the most important factors about the University of Worcester 

is that, it was granted full university status in 2005, after becoming a university college 

in 1999 (Worcester, 2014). Like the University of Lincoln, Worcester is therefore a 

relatively newly-established university in the UK that has expanded to accommodate 

an influx of students in a city in which they comprise over 5% of the population (1% 

more than the national average) (Sadriyeva, et al., 2013).  

According to the 2008 NSS, students’ overall satisfaction was 83% (Higher 

Education funding Council for England, 2017). This score remained stable in 2016 

(Higher Education funding Council for England, 2017), indicating that the University of 

Worcester, from the beginning, had satisfied students regarding their academic 

experience. This include positive feature teaching; assessment and feedback; 

academic support; organisation and management and learning resources (University 

of Worcester, 2019).  

In 2016 the teaching facilities across the University were significantly improved 

and upgraded. With regards to Teaching and Learning, it is also noteworthy that the 

University was awarded silver status in the TEF for 2016/17 (Times Higher Education, 

2017), which shows how the university has improved the quality of teaching since it 

attained university status.  

When considering the NSS survey results and the University’s impact on the 

city (and vice versa) it is important to realise that the University has broken new ground 

by attempting to bring the local community on to its campus as active users of the 

facilities. The university’s inspirational new library has helped the university and city to 

bring locals, academics and students together. As public as well as university facility, 
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the Hive has achieved its vision to inspire the people of the region to engage read for 

enjoyment and for education. Since it opened, book borrowing and library visitor 

numbers have soared, with an increase of over 200% in the number of books issued, 

and a 100% increase in visits compared to the previous public Worcester Library 

(Worcester, 2015). The Hive is therefore an important extension of the city and 

provides a tangible link to the University, with the city centre on one side of the Hive 

and the university campus is on the other. Bringing the two together will cement the 

already strong working relationship between the local government and the University 

in that region. The details of this relationship will be discussed in section 6.1. 

 

4.2.3 University of Bath  

The University of Bath was granted university status in 1966 (University of Bath, 2019). 

However, it began as Bristol Trade School, a technical school founded in 1856 

(University of Bath, 2019). In 1885, the Bristol Trade School became the Merchant 

Venturers' Technical College and merged with the Bath School of Pharmacy in 1929 

(University of Bath, 2019). In 1963, the Committee on Higher Education suggested 

that the Bristol College of Science and Technology should become a university, and 

was restyled as the Bath University of Technology (University of Bath, 2019). In 1964, 

the University of Bath obtained land from the city council to build the campus at 

Claverton Down, on the south-east edge of the city of Bath (The Mayor of Bath, 2017). 

The first building was completed in 1965, named the Preliminary Building (now known 

as 4 South) (University of Bath, 2019). Finally, in 1971, Bath University of Technology 

was renamed the University of Bath (University of Bath, 2019).  

The University of Bath has achieved international fame for providing 

outstanding training facilities for professional sportsmen and women (The Mayor of 

Bath, 2017). In recent years, the University has received several awards, such as the 

Queen’s Anniversary Prize and a prize to recognise 'invaluable services to industrial 

and scientific communities' from the Centre for Power Transmission & Motion Control 

in 2000 (University of Bath, 2017a).  

The University is not just focusing on the awards and quality of results. It has 

also established a campus improvement project to create new teaching places and 

new space for the arts and student accommodation (University of Bath, 2017a). In 

2004, the University of Bath formed a partnership with the universities of Southampton, 

Bristol and Surrey to attracted and build new businesses in the area. This collaboration 
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is one of the largest partnerships in the UK with 6,400 researchers and more than 

£266 million investment in research infrastructure (Hornshaw and Trueman, 2006).  

In terms of academic profile, the student population in 2016-17 was 17,308 

(University of Bath, 2017b), of whom 76% are undergraduates, 16% are taught 

postgraduates and 8% are research students (University of Bath, 2017b). 

The CUG ranked the University of Bath 11 out of 129 UK universities in 2017 

(University of Bath, 2017b). The University was awarded Gold status in the TEF in 

2017 (Higher Education Funding Council for England, 2017). The NSS shows that 

overall student satisfaction at this university was fairly high, at 88% (University of Bath, 

2017a). All the information above reveals that the University of Bath ranks consistently 

highly in national surveys of British universities. This shows a commitment, through 

university strategies, to increase the quality of teaching, learning and research 

facilities at both national and international levels. 

 

4.2.3.1 University of Bath: Changing the shape of the city 

The University of Bath has had a significant socio-economic impact on the city in 

recent years, and at both national and local level. In the City of Bath and Northeast 

Somerset, the University contributed £294 million to the local economy in 2014 and 

2015, which shows that the University contributed 6.2% of the total economic output 

of the region (Oxford Economics, 2016). It is important to point out that, each student 

is worth £9,560 to the city (University of Bath, 2015b) and approximately 5,850 jobs 

were sponsored by the university in the region in 2014/15 (Oxford Economics, 2016). 

Furthermore, the estimated contribution of this university to UK GDP was £352.2 

million in 2016 (Oxford Economics, 2016).  

The University also has a significant social impact in the city. For example, the 

University and the Bath Education Trust (BET) have collaborated to expand 

assistance for education providers in Bath city (Bath Education Trust, 2017). BET’s 

purpose is to enhance the educational knowledge and experience of university 

students in local colleges and schools. This aim helps students in both the university 

and local schools to prepare for the future (Bath Education Trust, 2017). Another non-

economic impact is the public engagement hub, established in 2012, to supply social 

and cultural support for local communities and engage them more with university 
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student and staff through art, music, sports and other activates. (University of Bath, 

2015a). 

The University’s effects on the city also include the physical development of the 

city. The University contributes to various regeneration and improvement projects in 

the city and region, such as the Bristol and Bath science park (UKSPA, 2018). The 

Vice-Chancellor notes that the University of Bath and local council are working 

together on lots of different project for developing the city such as management retail 

sector in the city and developing different zones in the city (a transcription of the 

interview is in Appendix 2). In this project, the University collaborated with South 

Gloucestershire Council to purchase the science park (UKSPA, 2018). This park 

provides an innovative space for businesses, and it is a hub for sustainable economic 

growth. Another fruitful collaboration is the Bath Cricket Club development project 

(Bath Cricket Club, 2017), which has a great impact on the social and economic profile 

of the city.    

 

4.2.3.2 University of Bath: League table 
Figure 4.22 shows the ranking for the University of Bath from 2008 to 2020 by the 

CUG, the Guardian and the Times (The Complete University Guide, 2019; The 

Guardian, 2019; The Times, 2018).  

 

 
Figure 4.22: University success in the league table: Ranking of the University of Bath 2008-2020. 
Data collected from The Complete University Guide (2019), The Guardian (2019) and The Times 

(2018) 
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The Guardian ranked the university 10 in 2008, The highest ranking is related to 2012 

with the score 14.  In 2015 the University was ranked fourth in the country, the best 

result ever achieved by the University. Although this was an excellent achievement for 

the University, by 2017, the ranking had dropped to 10. Between 2017 and 2020 this 

ranking dropped from 10 to 6 in the university league table.  

The CUG ranked the University 9 in 2008 and 14 in 2009. This ranking was the 

highest recorded by CUG in the past decade. The ranking improved to 9 in 2010 and 

then remained stable until 2019. In 2015 the CUG recorded the lowest results for the 

University since 2008. In 2020 the University was ranked 9.   

The Times ranking is similar to CUG, ranking the university at 9 in 2008 and 15 

in 2009. The highest ranked is in 2009 according to Times ranking. In 2014, the 

university recorded the best Times ranking at 7, but dropped to 12 in 2016 and has 

remained stable since then.  

In overall, the CUG and the Times show similar patterns of ranking for the 

University of Bath, with highest and lowest rankings in the same years and stability 

since 2016, while the Guardian ranking shows a different pattern. Both CUG and 

Times highlighted the same years for highest and lowest rankings. As well as, they 

both recorded that the University has had a stable ranking since 2016. Although the 

Guardian has different pattern, it should be pointed out that the Guardian and the 

Complete University Guide still has the similarity from 2008 to 2011. It is important to 

note that the ranking of the University has shifted only slightly since 2008, suggesting 

that its academic strategy is functioning well. The effect of this shifted and socio-

economic impact will be discussed in section 6.1. 

This progress is linked to a variety of factors. The University was ranked as the 

UK’s top university for student satisfaction in the Times Higher Education Student 

Experience Survey 2015, and according to the NSS in 2016, the students have an 

overall satisfaction score of 90%, which is four points higher than the average for HEIs 

(University of Bath, 2017a).  

In surveys, students consistently cite the institution’s excellent sports and social 

facilities, the safety of the campus, powerful relationships with industry partners, and 

the superb community environment. Furthermore, the university reports that 85.4% of 

students have secure employment within six months of graduation (University of Bath, 

2017b).  

This positive picture is given further credence by the TEF 2017, which confirms 
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the excellence of undergraduate teaching carried out at the University (The Complete 

University Guide, 2019; Higher Education Funding Council for England, 2017). The 

Gold standard in TEF means that the University of Bath is highly regarded for its 

undergraduate teaching in the UK. 

 

4.3 Socio-economic profiles in the three cities 

As stated in the previous chapter, three kinds of socio-economic data, or factors, are 

of interest: crime rates, the average residential property price and annual income. In 

order to understand the socio-economic impact of the university on the city, these 

three factors have been analysed and applied for each case study over a period of 

years. 

 
4.3.1 LINCOLN: crime rate, average salary and average residential property 

price  

The growth of the University has significantly affected the appearance of the city and 

has had a bearing upon the quality of life. As discussed in section 2.1.4, they can be 

measured by the three factors trends.  

As shown in Figure 4.23, there is a clear trend of a decreasing crime rate, of 

23.5% from 2011 to 2016 (UK crime stats, 2018). What is interesting in this data is 

that the crime rate surprisingly increased by 12% from 2016 to 2017, the highest rate 

in the past five years. Although the crime rate increased in 2017, Lincoln's overall 

crime rate (all crime types) is low compared to the rest of England (City of Lincoln 

Council, 2016). Significantly, Lincoln has a relatively small population, which means 

that Lincoln records the sixth-highest total crime rate per 100 persons when compared 

to outlying areas across Lincolnshire (City of Lincoln Council, 2016). 
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Figure 4.23: Crime rate in Lincoln 2011-2017. Data extracted from UK crime stats (2018). 

 

However, Lincoln has been ranked the sixth-best place to start a new business in the 

UK (City of Lincoln Council, 2016). This rank is based on eight different categories 

(commercial residential property value, energy, virtual office services, public transport, 

broadband services, workforce demographics, access to finance and quality of life), 

according to business solutions company Quality Formations (City of Lincoln Council, 

2016). 22.6% of Lincoln’s workforce is educated to a level of BA degree or higher, and 

the unemployment rate is 5.9% (City of Lincoln Council, 2016).  

Concerning residential property, as Figure 4.24 shows, the average residential 

property price rose from £151,260 in 2012 to £207,442 in 2017, where the rate of sale 

price increased by around 37% (GOV, 2018; HomeCo, 2018). The average house 

price in Britain increased by 29% from 2012 to 2017, so the average residential 

property price in Lincoln is high compared to the rest of the country (GOV, 2018; 

HomeCo, 2018).  

 

 
Figure 4.24: Average of price residential property in Lincoln 2008-2017. Data extracted from 

Official labour market statistics (2018). 
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In terms of annual income, Figure 4.25 illustrates that salaries in Lincoln decreased 

dramatically in 2011 by 12% when compared to in 2010 (Official labour market 

statistics, 2018; PayScale, 2017), against the trend of salary increases from 2011 to 

2015. Annual income decreased from 2015 to 2016 by 6% while the average 

residential property increased in price during the same period. In 2017 Lincoln’s 

annual income rose slowly to £22,610, while in 2016 it was £22,420 (Official labour 

market statistics, 2018; PayScale, 2017). Whilst in recent years there have been some 

indicators of negative growth, such as the decline in salary from 2011 to 2015, overall 

the trend in Lincoln is one of stable and modest economic growth.  

 

 
Figure 4.25: Annual income in Lincoln 2008-2017. Data extracted from Official labour market statistics 

(2018). 
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ongoing economic recession it retains good levels of retail activity, including an 

influential independent retail sector (Lock, 2012). The University of Worcester has 

grown in recent decades and this has positively influenced the city as explained in 

section 4.2.2.1. It has collaborated with the city council to open the new Library (the 

Hive) and History Centre in 2012, and it continues to benefit from investment in 

business and innovation by employers such as Worcester Bosch. Indeed, the 

University counties to play a significant role in city’s development.  

With regards to crime rate in Worcester (Figure 26), the highest rate of crime in 

the city was in 2011 (UK crime stats, 2018). However, from 2011 onwards, this number 

significantly reduced, and in 2013 the rate was at its lowest during the period shown. 

However, from 2013 to 2017 crime gradually increased by approximately 23% (UK 

crime stats, 2018). Worcester’s crime rate (as a whole) shows that in the past 4 years, 

crime increased, and, the highest crime rate belongs to 2011 (UK crime stats, 2018). 

Comparing Worcester crime rate with the national average shows that Worcester as 

a city is slightly below the national average crime rate (official labour market statistics, 

2018). 

 

 
Figure 4.26: Crime rate for Worcester 2011-2017. Data extracted from UK crime stats (2018). 
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Worcester’s average residential property price was £261,928 compared to £167,385 

in 2013 (Official labour market statistics, 2018).  

 

 
Figure 4.27: Average price of residential property in Worcester 2008-2017. Data extracted 

from Official labour market statistics (2018). 
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Figure 4.28: Annual income in Worcester 2008-2017. Data extracted from Official labour 

market statistics (2018). 
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(Bath and North East Somerset Council, 2015). Although crime rates are low in the 

city, for the local people the fear of crime, disorder and anti-social behaviour are still 

priorities (UK crime stats, 2018).  

 

 
Figure 4.29: Crime rate in Bath 2011- 2017. Data extracted from UK crime stats (2018). 
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Figure 4.30: Average price of residential property in Bath 2008-2017. Data extracted from 

Official labour market statistics (2018). 
 

Besides the community safety, another major component that has a significant impact 

on city and university, is its economic growth. According to official labour market 
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statistics, 2018). From Figure 4.31, it can be seen that annual average income 

decreased once again in 2017 by approximately £1,000.  

 

 
Figure 4.31: Annual income in Bath 2008-2017. Data extracted from Official labour market 

statistics (2018). 
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Taking these factors into consideration, the city of Bath has significantly increased its 

economic growth in recent years, as shown by the growth in both the population of the 

city and in the rise in house prices. Taken together with the drop in crime rate, data 

shows that the city has improved over the years and this is the reason the city of Bath 

has become one of the most popular cities to live in in the UK.  
 
4.4 Cross case analysis of three case studies  

As table 4.4 illustrates, there are similarities in the age, area and population of 

the three case studies. Despite of this, socio-economic studies show that over the last 

decade the three cities have improved in different patterns. The details of socio-

economic variables will be elucidated in section 6.1. It should be noted that, as 

explained earlier in this chapter, although all of the mentioned cities have contributed 

to improving life quality standards regarding the variables discussed earlier, significant 

differences are present within them. For example, as shown in figure 4.32, average 

property prices in the city of Bath is significantly higher compared to the other two 

cities despite their similar average income. It should be noted also that regarding the 

city of Bath, it is considered a "high target city" to live in despite of the fact that there 

is a considerable gap between annual income and average property prices. 

Although in the assessment of the socio-economy of a city other factors such 

as culture, history and vulnerability are important, the case studies used in this 

research have been chosen based on a similar culture and historical background (see 

sections 4.1.1, 4.1.2 and 4.1.3). It is important to note that in this research, those three 

socio-economic factors have been used since they are the most standardised 

variables according to cross-national comparative research (see section 3.8).    
 
Table 4.4: Cross case profile of three case studies 

 age of the city size of the city population 

Lincoln pre-Roman era 36 km2 98,400 

Worcester Roman era 33.3km2 102,100 

Bath Roman era 29km2 94,462 
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Figure 4.32: Cross case socio-economic of three case studies. Data extracted from UK crime 

stats (2018), Official labour market statistics (2018) and Official labour market statistics (2018). 

 
 
 



 119 

Summary  
This chapter discussed the socio-economic ways in which universities have an impact 

on cities. The results from the literature review on this topic and the data analysis 

reveal that universities have positive impacts on the socio-economic aspects of the 

three case study cities. There is a relationship between the university and the cities’ 

growth, both economically and socially.  

The city of Lincoln is one of the examples of this relationship. Since the new 

campus of the University of Lincoln opened in the city centre, the city of Lincoln has 

improved as a social and economic entity. The University of Lincoln brought many new 

job opportunities to the city, supports the local businesses and it is part of many 

different organisations to improve and develop the relationship with the local 

communities.  

Similarly, the city of Worcester and the University of Worcester have 

collaborated to achieve mutually beneficial improvements. One of the important results 

of this was the opening of the Hive library, bringing locals and students together. 

Furthermore, the University of Worcester positively affects employment growth in the 

region and supports sports on both a university and local scale.  

The socio-economic relationship between the city of Bath and the University of 

Bath illustrates that the university has significantly increased its economic impact in 

recent years, with a direct effect on the economic growth of the city. The university has 

a partnership with BET to improve local education in the city and actively supports the 

local communities in art, culture and sports.  

Although, the universities have an effect on the social and economic lives of 

their respective cities, they are also involved in the urban development of their regions. 

It might seem that they are not directly engaged with development projects, but their 

impact is considerable. As discussed earlier in this chapter, the University of Lincoln 

is more involved with urban regeneration than the other two case studies, but the other 

two university also have goal effect on urban development, mostly related to campus 

development such as the Hive library and the Bristol and Bath science park. 

The university ranking was the other key factors discussed in this chapter. The 

timeline ranking for the University of Lincoln indicates that the University not only 

proactively works with the city, but is also improving the quality of its teaching and 

research outputs. This improvement is related to several factors, such as quality of 
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teaching, research facilities. The University of Worcester ranking from 2008 to 2019 

indicates that the university strategy can be developed more to improve the University. 

The ranking of the University of Bath reveals that this university has had a strong 

strategy and vision since 2008. This university has a positive impact on the regional 

economy as well as maintaining high-quality teaching, research, facilities and student 

satisfaction. In terms of reputation, the University of Bath is held in high esteem both 

nationally and internationally.   

In conclusion, these three university case studies show that each institution 

makes a positive impact on their respective cities, using different strategies, or 

approaches. The University of Worcester has had more influence in social terms; the 

University of Bath has had more impact in economic terms; and the University of 

Lincoln has affected both economic and social issues. These results show the 

substantial social and economic relationship between university and city. Furthermore, 

this chapter highlights that the outcome of the socio-economic relationship between 

the city and university can improve cities both directly and indirectly. However, it is 

important to mention that the universities and the cities in these case studies are aware 

of their respective academic standing and the impact they can have on their cities. 

Thus, these three case studies represent cities and universities that have strong 

strategic plans for the future, seeking more collaborations between city and university 

to improve both.  

The relationship identified in this chapter between the university and the socio-

economic factors of the city makes it clear that the universities have a direct effect on 

growth in their cities. In addition, this effect helps the universities to improve their 

ranking. Although this chapter discussed the socio-economic relationship between city 

and university, to answer the research questions, the physical relationship needs to 

be analysed. Hence, In the next chapter, the physical accessibility and spatial 

configuration of the interface between campus and city will be investigated. 
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CHAPTER 5: SPACE SYNTAX: A COMPARATIVE ANALYSIS OF THREE 

SELECTED CITIES 

 

Introduction  

The previous chapter addressed the socio-economic aspects of the relationship 

between the university and the city. The three different case studies were introduced 

and critically analysed. This chapter fulfils some of the research objectives and 

answers some of the research questions through the comparative analysis of the 

chosen case studies. The first part of this chapter presents the space syntax analysis 

of universities’ and cities’ patterns. The second section includes discussion of the 

observation analysis of actual movement. This will be followed by a discussion of 

space syntax analysis and observation results. In the final part, the hypothesis of this 

research is examined by introducing the framework of the quality performance 

indicators between universities and cities. Figure 5.1 below presents the taxonomy of 

Chapter 5.  

 
 

Figure 5.1: Taxonomy of chapter 5 
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5.1 Axial map and depthmapx modelling  
 

5.1.1 Drawing axial lines  

For creating the axial map, a base-map of each case study was obtained from the 

Digimap website that was critically analysed and updated (Digimap, 2016). It is 

important to note that, after all maps were updated, they were further checked with 

Google maps to make sure all the alleyways and the pathways exist (Google, 2018). 

In order to draw the axial line, in the original maps, the boundary of the area has to be 

determined. In this case, the area for analysis was specified at 2km around the 

university campus in each case, based on the explanation provided in section 3.3.3.  

As discussed in the theoretical background of axial line in Chapter 3, the most 

crucial point that needs clarification and justification while drawing the axial line is the 

longest and fewest lines in each space, which are bound by the buildings and seen as 

boundaries in the space (Hillier, 1996). In order to derive the analytical map from the 

axial line, when the axial map is ready it needs to run the depthmapx software. The 

researcher learned how to use the tool and the software by attending 11 space syntax 

symposiums, learning from online tutorials and the space syntax methodology 

textbook that was published by the Bartlett School of Architecture, UCL (Hillier et al., 

2014). The researcher also sought feedback from professionals in the space syntax 

environment. Before data analysis and results, the reader is reminded that the method 

of space syntax and global and local integration were explained in section 3.3. 

Integration maps have different colours to represent spaces that are 

segregated and integrated. Integration values are ranked from red to blue. The colours 

classify in this way, high-integrated (red), well integrated (orange), fairly integrated 

(yellow), under-integrated (green), weakly integrated (light blue) and poorly integrated 

(dark blue) (Hillier, 1996). This integration map legend is used for all case studies. 

Integration can be divided into two categories, namely global and local integration 

(Hillier and Hanson, 1984a). Global integration is measured all over the system (Hillier 

and Hanson, 1984a). It takes into account the distances from the starting point to all 

points in the system (Hillier and Hanson, 1984a). In this research the starting point is 

each university campus. Local integration shows the scale of the pedestrian 

movement within specific distances or specific areas of the city (Hillier and Hanson, 

1984a). The relationship between global integration and local integration is 

understood as the readability or clarity of a space. A good correlation between global 
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and local integration implies that the users are able to move freely along axial lines 

within a given space and can identify where they are in the context of the city as a 

whole (Stachniss et al., 2012). The concept of integrated spaces suggests that more 

people can use that space efficiently as commuters; people can meet by chance; and 

the crime rate is lower (Karimi, 2012). The next section analyses and interprets the 

data from the three case studies.     

 

5.1.2 Lincoln city and the University of Lincoln 

There is a difference between global and local integration in the space syntax analysis 

of the University of Lincoln (Figures 5.2 and 5.3). As global integration (HH) shows 

along the Campus Way (for specific location please refer to Figure 5.8) and along the 

route that connects the Minerva building to the Campus Way, more integration is 

visible here than anywhere else in the University (Figure 5.2). On the other hand, 

spaces around the Charlotte Scott Building appear to have no integration with other 

parts of the University. The space syntax shows that the north side of the University 

has more integrated space when compared to the southern side. This difference in 

integration is pronounced due to the restricted access to the northern side of the 

University because of the Brayford pool and the railway line. 

The local integration is most pronounced along the route that connects the 

library to the pavilion accommodation (Figure 5.3) (for specific location refer to Figure 

5.8). This is followed by the footbridge, which connects the northern side of the 

campus to the southern side by traversing the railway lines. Of equal integration to the 

railway bridge is the Campus Way, which is a road that serves access to the Student 

Village to the west of the campus. A third location shows equivalent integration to both 

the railway bridge and Campus Way. The pathway between the Minerva Building and 

Campus Way road displays as integration to the railway bridge and Campus Way road. 

According to the data, the results show that the rest of the university campus has much 

less integration than these four sites. The results demonstrate that local integration 

will vary depending on the relationship and correlation between spaces.  

As Figure 5.3 shows, the local integration does not show a stable pattern of 

integration within the University as a whole. This is displayed through the proximity of 

the most and least integrated spaces. Comparison between the local and global 

integration (synergy) shows a correlation between Campus Way road and the northern 

side of the university. In contrast to that, the bi-plot illustrated the relationship between 
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global and local integration with the correlation coefficient R2 to be weak, recorded at 

(R2= 0.276, Figure 5.4). However, to understand why the integration is more 

successful at the northern side of the University suggests that this zone of the campus 

requires further critical investigation. Some of the spaces in the University which have 

low integration on both the local and global scale, such as the road behind the 

architecture school and the LPAC building (Figure 5.8). This might be due to the fact 

that some of these spaces are used primarily for health and safety purposes. For 

example, the emergency exit door of the architecture building opens onto the rear side 

of the building and this pathway has low integration. Therefore, these roads are not 

frequently used as they have specific purposes.  

The data analysis of the city and its relationship to the University shows that 

the location of the University is of particular importance to how the city functions. The 

University of Lincoln merges seamlessly with the city because it is ungated and the 

campus is located within the heart of the city. The axial analysis of the city of Lincoln 

(Figure 5.5) shows that, in the pattern of global integration, the High Street is the 

highest integrated space in the city. The reason is because it is a pedestrianised route 

that serves off-street access for other roads within the university. The routes that have 

a direct connection to the High Street are well integrated (orange colour), such as St. 

Marks Street and St. Mary’s Street (Figure 5.5). Additionally, as aforementioned, this 

applies to the routes that connect the university campus to the High Street. Almost all 

of the areas around the High Street are well integrated. There are still some places in 

terms of global integration, in the north and the south part of the map in particular, 

where integration is poor (that can be observed in a dark blue colour, Figure 5.5) 

(Hiller, 1996). The axial analysis of the University and the city are matching for 

identical.  
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Figure 5.2: Global integration (HH) in the University of Lincoln. © N. Namvar  

 

 
Figure 5.3: Local integration (R3) in the University of Lincoln. © N. Namvar 
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Figure 5.4:  The local integration (R3) versus global integration (HH) bi-plot. © N. Namvar  

 

 
Figure 5.5: Global integration (HH) in City of Lincoln. © N. Namvar   (a) 



 127 

 
Figure 5.6: Local integration (R3) in City of Lincoln. © N. Namvar  

 
Figure 5.7: The local integration (R3) versus global integration (HH) bi-plot. © N. Namvar 

(b) 
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Figure 5.8: University of Lincoln campus map. © N. Namvar 
 

The overview of the city, from a range of 2 km around the campus as shown in Figures 

5.5 and 5.6, displays insufficient integration of the area of the City of Lincoln on both 

local and global scales. The local integration has lower integration than the global 

scale. However, appearing in the global scale the low integration is observable in 

spaces that are furthest from the city centre in every direction. The same spaces 

appear more integrated when applying the local integration analysis. The less 

integrated spaces appear in locations which are distributed evenly across the city 

whilst the city itself is well integrated (Figure 5.6). In both the global and local analysis, 

the High Street is the most integrated space. The research data also shows that in 

both analyses, the University has an average integration with the city (Figure 5.6). The 

bi-plot results, as shown in Figure 5.7, indicate that a significant positive correlation 

between global and local integration values (R2= 0.558316). Overall, the data suggest 

there is a well-established relationship between the integration of the city and its 

university. In spite of that improvements can still be made to the connectivity of the 

university and the city and vice versa. This outcome of this results will be discussed in 

section 6.1. 
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5.1.3 Worcester city and the University of Worcester 

The data for the global integration and for the local integration of the University of 

Worcester display the pronounced the differences between the two analyses (Figure 

5.9 and 5.10). The global integration (HH) shows high integration along the campus 

way from the car park in north east of campus to Thomas Telford Building (Figure 5.9, 

Figure 5.12). This is followed by good integration on the route from St John’s Halls in 

the north-east of the campus near to the long-term parking and the path between the 

Conference centre and St John’s Halls in the north-west of campus (Figure 5.12). On 

the other hand, the spaces around the Sheila Scott Building and the paths around the 

Charles Darwin Building appear to have no integration with other parts of the system. 

As Figure 5.10 shows, the local integration (R3) is the most pronounced in the parking 

area on the eastern side of the campus. The other areas in the campus have medium 

integration, such as the path from the Conference centre towards St. John’s Hall and 

the path between the car park in the eastern side to the Thomas Telford Building 

(Figure 5.10). Generally, the local integration analysis for the campus shows that the 

University has average integration (Figure 5.10).  

The synergy results reveal that the correlation between the global and local 

integration of the University is moderate at R2= 0.468 (Figure 5.11). As the bi-plot 

demonstrates, the University of Worcester has a moderate correlation between global 

and local integration (Figure 5.11). The comparison between the global and local 

integration illustrates that the correlation in the centre of campus is more visible 

(Figures 5.9 and 5.10). One of the reasons that the university is poorly integrated 

compared to the central part of the University is that campus is designed as a gated 

university. The University of Worcester is designed in a way that almost all the 

buildings are located in the centre. Moreover, all the buildings are interconnected by 

enclosed or open pathways. Therefore, the University of Worcester is designed as a 

gated university, the integration results inside the campus show that the correlation 

between spaces in the University is functioning well as a single system. 

 



 130 

 
Figure 5.9: Global integration (HH) in the University of Worcester. © N. Namvar

 
 Figure 5.10: Local integration (R3) in the University of Worcester. © N. Namvar 
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Figure 5.11: The local integration (R3) versus global integration (HH) bi-plot. © N. Namvar 

 

 
 

Figure 5.12: University of Worcester campus map. Source from Worcester (2011) 

 

The relationship between the university campus and city is mostly related to the 

location of the University and to the design of the gated university campus. The 

University of Worcester is surrounded by residential areas and is restricted by walls. 

This inevitably leads to a less solid relationship between the city and the university 

campus. The axial analysis of the City of Worcester shows (Figure 5.13) that, on the 

global integration scale, the main road that goes from the south part of the city towards 
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to the north of the city (near to the University) is the most integrated space in the city. 

The city is divided by the River Severn into eastern and western parts. The analysis 

shows that the western part is well integrated. As Figure 5.113 shows, the integration 

between the residential areas is shown by the orange colour which means that these 

spaces have an average integration level. The correlation between the university and 

the city in terms of global integration displays a below average integration of the 

university campus in the system.  

However, the results from the local integration are slightly different than the 

global integration for the city. The local integration analysis (Figure 5.14) shows how 

the integration of spaces are stronger on the eastern part compared to the global. On 

the other hand, the most integrated spaces in the system belong to the campus. 

However, the connection routes between the University and the surrounding areas are 

not substantially correlated spaces in the system. From an overall perspective of the 

local integration, the western part of the city is poorly integrated compared to the 

eastern part, which suggests that this is the least integrated space in the system.  

Moreover, the synergy results at the City of Worcester present a weak relationship 

(R2= 0.1444, Figure 5.15). In general, the results from the global and local integration 

scales have been drawn from a range of 2 km around the campus as shown in Figures 

5.13 and 5.14. The data load to a conclusion that the relationship between the 

university and the city is not strongly correlated as both local and global integration 

shows (Figures 5.13 and 5.14); however, it still has average integration. The data 

analysis suggests that a positive relationship has been established between 

integration of the University of Worcester and the City of Worcester, but it is not 

sufficiently strong. This result will be discussed more in section 6.1. 
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Figure 5.13:  Global integration (HH) in the city of Worcester. © N. Namvar  
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Figure 5.14: Local integration (R3) in the city of Worcester. © N. Namvar 

 

 
Figure 5.15: The local integration (R3) versus global integration (HH) bi-plot. © N. Namvar 
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5.1.4 Bath city and the University of Bath 

The analysis of the global integration of the University of Bath shows a good 

integration inside the campus as one system (Figure 5.16). The most visible integrated 

space in the campus is located in the central part of the university. The central part of 

the University consists of the University buildings (Figure 5.19), this is then followed 

by a well-integrated path from the main entrance to the Services road (Figure 5.16). 

As the analysis shows on the global scale as a whole, almost all the areas inside the 

system are well integrated (Figure 5.16). However, there are still some areas in the 

north-west part of the site near to Westwood that are poorly integrated. 

Likewise, the local integration of the university campus exhibits an almost 

identical pattern to the global scale (Figure 5.17). The results indicate that the centre 

of the campus has more integration that any other space. As shown in Figure 5.17, 

the highest integration in the system is related to the routes than lead to 

accommodations at the east and west sides of the university campus (for specific 

location please refer Figure 5.19). This is followed by good integration on the path 

from the main entrance to the Service road, the route that accesses the West 

accommodation to the Services road, and the path that connects the western 

accommodation to the campus and the services road (Figure 5.19). However, some 

of the places in the campus are poorly integrated, such as the road near Westwood 

(Figure 5.17). Other than, the local integration data show good integration in the whole 

system. Overall, the system is high in synergy (R2= 0.632), which suggests that there 

is a high correlation between global and local integration in the campus (Figure 5.18). 

The bi-plot shows that the scattering of all the points in the system is around the 

regression line (Figure 5.18). This implies a strong relationship between the global and 

local integration. 
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Figure 5.16: Global integration (HH) in the University of Bath. © N. Namvar  

 
Figure 5.17: Local integration (R3) in the University of Bath. © N. Namvar  
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Figure 5.18: The local integration (R3) versus global integration (HH) bi-plot. © N. Namvar 

 

 
 

Figure 5.19: University of Bath campus map. © N. Namvar 
 
 

Before looking at the integration results for the city, in order to understand the 

relationship between the city and university in this case study, some information needs 

to be provided. The location of the University is one of the crucial variables. As 

discussed earlier, the university campus is located far from the city centre 

(approximately two miles) which affects the relationship between the city and the 

university. Only three roads (North Road, Widcombe Hill Road and Bathwick Road) 

connect the campus to the city centre of Bath. The second variable is related to the 

campus and its surroundings. To the north, west and east the campus is surrounded 

by woodland. Hence, the university campus can be only connected to the city on the 
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southern side. The map displays a very low dynamic in the university campus area 

(Figure 5.20). 

Figures 5.20 and 5.21 shows that the space syntax results of the city of Bath in terms 

of the global and local integration. The global integration data demonstrate the highest 

integration area within the university campus (Figure 5.20). The highest integration 

spaces are almost identical to global integration results for the University. The 

Services road inside the campus and the pathway between the main University 

campus’ entrance and the Services road (Figure 5.19) appear to have the highest 

rates of integration (Figure 5.20). On the other hand, in the system there are still some 

areas that show in dark blue colour, which means these spaces have the less 

integrated areas as compared to the whole. The poor integration is related to certain 

areas in the south and east parts of the system, and additionally, the small part of the 

Westwood area inside the university campus. Overall, the global integration of the city 

shows the well integration of the system.  

 

 
Figure 5.20: Global integration (HH) in city of Bath. © N. Namvar  
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Figure 5.21: Local integration (R3) in the city of Bath. © N. Namvar  

 

 
Figure 5.22: The local integration (R3) versus global integration (HH) bi-plot. © N. Namvar 

 
The local integration of the city shows difference when compared to the global 

integration although these results are comparable on a local scale for the university 

integration (Figure 5.21). The highest integrated areas are related to the university 

campus, which those pathways connect the accommodation to the rest of the campus 
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(Figure 5.21). The differences between global and local integration are noticeable in 

several places. One of the second-highest integrated areas in terms of the local 

integration, illustrated by the orange colour in the system, is related to how this 

connects the entire road to the main entrance of the university (Figure 5.21). The local 

scale data suggests that this is a poorly integrated area when considered against the 

global data (Figure 5.21). Nonetheless, the data illustrates that the poorly-integrated 

spaces in terms of local integration are located at the edges of 2km in the systems 

(Figure 5.21). The results for global and local integration of the city of Bath present a 

well-integrated space inside the system. The bi-plot, which examines the relationship 

between global and local integration for the city of Bath, shows almost identical results 

to the University of Bath (Figure 5.22). In terms of synergy results, the correlation 

between global and local integration is strong (R2= 0.547). This is further supported 

by the scatter of the points near to the regression line.  

Both local and global integration of the University of Bath and city of Bath 

indicate that the campus has a strong correlation to the city and this influences the 

area within 2km of the campus. The result for the city shows that the integration inside 

the university is not significantly different to the compare of the results for the university 

itself. Despite the fact the University is not located close to the city centre as mentioned 

before, the University has great potential to link with the surrounding area. Overall, for 

the space syntax analysis, the system has not developed too much differentiation 

between the global and local in both integration results and both shows a good 

relationship between the University and the city. These finding will be discussed more 

in section 6.1. 

 
5.2 Observation modelling  

The gate count is a spatial observation technique that allows the researcher to gather 

a significant amount of data that can be presented statistically and graphically 

(Vaughan, 2001). As discussed in section 3.5. the gate count method is used to 

describe the relationship between the universities and cities through real movement 

in the urban layout. The data from observational fieldwork conducted in this study was 

collected with precision and at many locations. Observational recordings include 

pedestrians, cyclists and vehicles and for generating the heat map (in this research) 

the numbers include all of them.  The results of this analysis confirmed space syntax 

modelling and provided a better knowledge and insight of human behaviour in urban 
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spaces. As a result, observational analysis can aid the understanding of how the 

movement patterns of people shape the city and how urban design impacts the 

behaviour of inhabitants.  

 
5.2.1 Heat map for Lincoln city and University of Lincoln  

 5.2.1.1 University of Lincoln 

In this case study, the researcher observed movement behaviour at the University of 

Lincoln. Observations used gate counts to establish the flows of people at specific 

locations within the campus over the course of a week. This cycle was repeated once 

a week, over the duration of four months, within a particular year (as discussed in 

section 3.5.1). A gate is a conceptual line across a street, and gate counts entail 

counting the number of people, vehicles and cycles crossing that line. The observer 

stands on the road and counts the number of objects passing the gate in either 

direction. For this purpose, 24 gates were established throughout the campus and the 

observer counted the number of objects crossing them (Figure 5.23). 5-minute 

samples were taken from each gate in four cycles throughout the day, from 8 AM to 5 

PM. In this case, with referring to the research question, the researcher has chosen 

both weekdays and weekends to observe the movement. Accordingly, in each week 

the days are monitored on Monday, Wednesday, Friday and Saturday. The heat map 

in Figure 5.24 shows the actual flows of people in the campus.  

 
Figure 5.23: Gates location at the University of Lincoln. © N. Namvar 
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Figure 5.24: Heat map observation movement at the University of Lincoln. © N. Namvar

August 2016 December 2016 

May 2017 April 2017 
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An appreciation of the layout of the University of Lincoln can be gained by consulting 

the campus map (Figure 5.25). Empirical observations in Figure 5.24 show that the 

busiest and most active gates are located at the main pedestrian entrance at the 

University (gates number 1, 2 and 24, Figure 5.23). Moving further away from these 

pedestrian entrances, towards the student accommodation Pavilion House at the west 

of Brayford Pool, pedestrian activity gradually falls off. Observational data from August 

2016, December 2016, April 2017 and May 2017 indicates that although the rate of 

flow varies, in a given month the pattern of movement remains largely the same. 

Possibly the variations in the rate of flow may be due to seasonal variation. The highest 

activity in the year at the University of Lincoln was in December 2016, and the lowest 

in April 2017 (Figure 5.24). A possible explanation for this is that during the first two 

weeks of December all students are at the University, as they prepare for their 

assignments and last classes before the holidays. Significantly, the city itself is busy 

as well because of the Christmas markets and the busy retail season which 

accompanies that time of year. 

If a comparison is made between the flow in December and April, it becomes 

apparent that the Easter holidays have an effect on the campus because, whilst staff 

are still present on campus, classes are not scheduled to the same extent and many 

students have departed on vacation. However, the library area, which is adjacent to 

the busy pedestrian access gates, still shows the highest movement across the 

campus. Looking further at Figure 5.24, the pattern of movement in August shows that 

most activities are found in the same pedestrian access area and not the interior of 

the campus. This indicates that this route was used in August 2016 as a thoroughfare 

into the city centre but not as a means of entering the campus. The southern side of 

the Brayford Pool, which also hosts a pedestrian access road into the campus, is used 

throughout the year by the Lincoln Canoe Club located near the Minerva Building 

within the campus (Figure 5.25). The observation results from August show that 

although the University of Lincoln is an ungated university that is welcoming to the 

wider community at large, however, the campus urban fabric and furniture is not seen 

as a welcoming space for citizens while students are away. As discussed earlier in 

this chapter, this is seen due to the lack of green landscape, shaded pathways and 

much needed landscape furniture that could transform the university campus into a 

positive urban environment.  
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Figure 5.25: University of Lincoln campus map. Adapted from University of Lincoln (2017) 

 

Moving forward to May 2017, the patterns of movement for specific gates in this 

month show different results (Figure 5.24). This is an important month in the university 

academic year and observations demonstrate that most movement in this period is 

related exams end of year submission which occur on campus. However, taking into 

account the schedule of exams, the pattern of movement remains largely the same as 

in other months, with most of the flow occurring near the library. The university is a 

dynamic environment, with development ongoing to the south and west of the Brayford 

Pool. The changes to access roads during construction had an impact on patterns of 

movement within the campus, especially in vacation periods such as August 2017. 

Taking all of these factors into consideration, the gate counts do succeed in showing 

a general trend of movement, but it cannot take into account specific factors such as 

the ongoing construction development. For more detail of observation data see 

Appendix 4. 

To summarise, the four heat maps illustrate that people flow is more visible at 

the entrance, adjacent to the library and the university's main building (Minerva 
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building), rather than other places in the campus, although, this does not mean that 

the rest of the University has a rate of low activity. For example, in all four months 

observations, movement in front of the Architecture Building and Media, Human & 

Technology Building (Figure 5.25) remains high. As explained in section 4.1.1.5.1, the 

railway has a significant impact on the campus pedestrian route. This impact divided 

the campus into two parts (north and south part). There are two pedestrian bridges for 

providing the link between the north and south of the campus. The observation results 

of gates 9 and 17 (the gates located on those bridge) illustrate that the people using 

those routes frequently, to access one side of campus to another. However, according 

to increasing the population of the university in recent years, it seems that these two 

footbridges are not enough for the demand of the university. 

Taken as a whole, flow dissipates towards the west of the side of the campus, 

furthest from the city centre. The lack of movement on the western peripheries of the 

campus suggests that there is a need to redirect flow into the sectors of the campus 

that, according to the observational data, are used less by students and public alike. 

The capacity to visualise data in this way is a useful tool for university administrators 

when considering how best to improve the quality of access to the campus. 

 
5.2.1.2 Lincoln city 
The observational methodology used for University of Lincoln was also used for the 

city of Lincoln. The gates are located around the university campus in the city (Figure 

5.26). These gates were chosen to focus on the actual movements of flow in the 

surrounding neighbourhoods of the University of Lincoln.  

The observation data form August 2016 to May 2017 displays a stable pattern 

(Figure 5.27). In the relevant period, the amount of the people varied during the 

different seasons, but the pattern of movement remained the same. For the 

understanding of the layout of the city of Lincoln, please refer to Figure 5.28. The gates 

related to the pathway to Brayford Pool and the gate behind the High Street shows 

poor movement (gates 1, 2, 10 and 13) (Figure 5.26). Most of the movement is related 

to the High Street area (Figure 5.27). It is essential to note that, because of the location 

of the University of Lincoln, the amount of movement in this particular case study is 

higher than the others. As discussed in section 4.1.1.1, the location of the University 

of Lincoln is in the city centre of Lincoln.  
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Analysing the frequency of movements by months, the greatest frequency is 

encountered in December (Figure 5.27). During December, the city of Lincoln has 

several festivals and events. The Christmas markets in Lincoln are one of the potential 

factors for high movement in the city, bringing people into the city. The poor frequency 

of movement is during April 2017. Comparing August 2016, April 2017 and May 2017 

the frequency of movement is almost identical (Figure 5.27). This data shows that the 

city of Lincoln has the customary movements specifically around the University 

campus. Comparing the observation analysis of the University of Lincoln and the city 

of Lincoln the pattern of frequency of movement is identical throughout the months.  

The High Street shows high frequency of movement throughout all the months 

(Figure 5.27). In August 2016, poor movement frequency is related to the area behind 

the Mark and Spencer’s shop at gate 13 (Figures 5.27 and 5.28) and the pathway 

between Brayford Wharf N and the Fosse Bank at gates 1 and 2 (Figures 5.27 and 

5.28).  

 

 
Figure 5.26: Gates location at city of Lincoln. © N. Namvar 



 147 

 

    
 

    
 

Figure 5.27: Heat map observation movement at city of Lincoln. © N. Namvar

August 2016 December 2016 

May 2017 April 2017 
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Figure 5.28: City of Lincoln guide map. Adapted from Google maps (2016) 

 
In December 2016, the movement in the Fosse Bank area shows (gate 1 and 

2) less movements than August 2016 (Figure 5.27), perhaps due to a higher number 

of tourists in December.  Additionally, the Fosse Bank area is a residential area which 

is usually used by local people (Figure 5.28). It seems that the tourists use the areas 

that have more retail area such as the High Street. The other areas of poor frequency 

of movement are at gates 1, 2, 10 and 13 (Figures 5.27 and 5.28). However, the rest 

of the gates in December 2016 showed high movement flows in the city. The frequency 

of movement is identical to that of December 2016, except that April and May 2017 

show less frequency of movement (Figure 5.27). By mentioning that the city of Lincoln 

is one of the university cities, these changes are understandable. It seems that the 

movement in the city is affected by the movement within the university campus. For 

example, in August 2016 and April 2017, the amount of movement is less than the 

other months in the city, and it because of the summer and Easter holidays. 

Overall the frequency of movement patterns between the University of Lincoln 

and City of Lincoln are similar and identical. This highlights that there is the potential 

for physical connectivity between the city and the University. Taken as a whole, the 

pattern of movement in the areas surrounding the University of Lincoln demonstrates 

that the city and University have well-structured physical accessibility. The location of 
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the campus and the fact that it is an open gated campus are the reasons for having 

identical results for observation data. Even though the physical access between the 

city and university, bearing in mind the results of the heat map for the University of 

Lincoln (Figure 5.24), the quality of access to the campus needs to improve. For the 

details of observation data see Appendix 5. 

 

5.2.2 Heat map for Worcester city and the University of Worcester  
Throughout the course of the observations (as discussed in section 3.5.1), the 

researcher established seven gates in various locations, which connect the university 

of Worcester to the city centre as depicted in Figure 5.29. An observation similar to 

the one at Lincoln was carried out, counting the number of objects passing through 

the gates in 5 minutes. Samples were taken from each gate in four cycles on Monday, 

Wednesday, Friday and Saturday from 8 am to 4 pm, over the course of a week in 

March 2017 (see the table of observation data for Worcester in Appendix 6). The heat 

map in Figure 5.29 shows the pattern of movement in the gates as described. Before 

discussing the data further, it should be understood that measurements over the 

duration of one week can be indicative only, and the results provide an approximation 

of the patterns of movement that might be expected if the gate count was conducted 

over a much longer duration – for example for a year (such limitations are addressed 

in greater detail in section 7.3). Secondly, the University of Worcester has three 

campuses in the city, but for this particular study, just the main campus was observed. 

The reason for this is that the main campus hosts almost all the activities in the 

university where it hosts the University sports centre, lecture spaces, accommodation 

and so on. 
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Figure 5.29: Heat map observation movement at University of Worcester. © N. Namvar 

 

Impractical observations from collected data (see Figure 5.29) show that the busiest 

and most active gate (gate 5) is located at the Croft Road (for road names, please 

refer to Figure 5.30). At the opposite end of the spectrum is gate, which shows the 

least amount of movement. This gate is located on a pedestrian bridge, which 

connects the West part of the city to the East. The gates around the university (gates 

1, 2 and 3) are not busy gates for several reasons. One important reason is that the 

university has a pedestrian main gate, which serves as the primary entrance for 

students and staff of the university (gate 3). Unlike gateless universities, having a gate 

around the university signifies that the university grounds are not a welcoming place 

for members of the public in the city who do not have an affiliation with the institution. 

Additionally, the main campus has two entrances (gates 2 and 3) that allow for the 

movement of vehicles and pedestrians inside the site. The other important reason is 

that university is surrounded by a residential area. This is important to consider 

because the location of the university campus is quite far from the city centre (Figure 

5.30).  As a result, use of space is purposeful by local residents, and it is rare that 

individuals who do not live nearby, or do not study or work in the university, use the 

gates to the campus in a haphazard fashion.  



 151 

  
Figure 5.30: University of Worcester and City centre location. Adapted from Google maps (2016) 

 

Two other gates (6 and 7) are located significantly nearer to the city centre and 

the Hive library, which as referred to earlier is important because this facility is used 

by staff and students of the university and members of the public alike. These gates 

have an important function in connecting all of the pedestrian movements to the city 

centre. It is therefore surprising to consider that in the gate count observation, number 

of movements through these gates were not high. Indeed, almost all the activity around 

gates 6 and 7 related to the Hive library (Figure 5.29).   

In conclusion, the heat map shows that actual movement is more visible on the 

east side of the River Severn which is near to the city centre. However, this does not 

mean that the other gates have low activity. For instance, in the case of gates 1 and 

7, the flow of people remains high (Figure 5.29). The lack of movement through gate 

4 shows that the pedestrian movement is much less than that of vehicles in this 

location. In fact, this gate is primarily used for people commuting by car, rather than 

pedestrians. However, it is significant to note that the campus is relatively close to the 

city centre: about 20 minutes on foot from gate 3 (Figure 5.30). The poor flow of 

pedestrians at gate 4 suggests that the University of Worcester and the city could work 

together to improve the city/campus duality of the main campus. On the other hand, it 

is notable that the Hive library was observed to be the most successful location, which 



 152 

exhibited high levels of activity between the city and the university – an observation 

that affirms the wisdom of building a library that is open to all of the citizens of the city.  

 

5.2.3 Heat map for Bath city and University of Bath  
The gate counts for the city of Bath were taken using the same criteria as the City of 

Worcester (as discussed in section 3.5.1). On this occasion, the data from the 

observation case study was collected second week of April 2017. Compared to both 

the University of Lincoln and Worcester, the University of Bath is far from the city 

centre. The University of Bath is located in Claverton Down, on the east side of Bath, 

which is for the pedestrian about 45 minutes and approximately two miles from the city 

centre. The University of Bath is surrounded by woods (on west, east and north sides) 

that can be considered a natural gate. In fact, (as discussed in section 5.1.4) just three 

roads connect the campus to the city centre and each have entry gates which were 

monitored (gates 5, 6 and 7, Figure 5.31). For this reason, the location of the gates 

used for observation also includes spaces which are inside the campus.  

 

 
Figure 5.31: Heat map observation movement at University of Bath. © N. Namvar 

 
 

The heat map in Figure 5.31 shows the actual flow of people in Bath. The 

busiest and the most active gate 6 which is located at one of the entrances for the 
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campus (on the south side of campus). Significantly, the highest movement through 

this gate related to vehicles, not people. However, because one of the bus stops is 

located near gate 6, many of students also use this entrance to enter the campus. On 

the other hand, the lowest rates of movement are located at gates 4 and 5. Gate 5 is 

another entrance to the university; it is located by an access road that leads towards 

the car parking at the campus, and usually this entrance is used by vehicles. 

Additionally, the main entrance of the university is located at gate 7 and this gate is 

also an active place for vehicles entering the campus. Gate 7 also leads towards an 

additional car park and the university bus station, which is used by a significant number 

of staff and students alike. However, it is notable that gate 2 was the busiest place for 

pedestrian movement in the observations conducted. This is because this gate 

connects all of the buildings inside the university together, and it is used by people as 

the most common route.  

The observation heat map suggests that whilst the location of the university is 

far from the city centre, and the campus surrounded by woods, this does not mean 

that areas of the campus have low levels of activity. In fact, the pattern of movement 

shows that the University of Bath is an active and welcoming place, although some 

people may be put off by the university sign which states that this land is private. 

Mainly during the weekend, local people use the facilities on the campus such as 

tennis courts and the sports centre. This conclusion comes from the observation data, 

specifically on Saturday, where the number of children with family was higher than the 

weekdays (for the table of observation data for Bath see Appendix 7). The range of 

different sports at the university sport centre such as youth sports and public sports 

supports that conclusion. Further, inside the university, they provide services for the 

people such as restaurants and mini supermarkets. These services can be used by 

staff, students and local people. Figure 5.32 shows the facilities’ location and sports 

centre.   

In conclusion, one of the issues that can be considered is physical access 

between the city and the university. It seems that the university works very well as an 

individual regarding movement but when looking at the city and university as a whole, 

the pattern of movement needs to improve. The university strategy 2009-2020 shows 

more improvement for the campus in terms of landscaping, ecology, archaeology, 

planning and transportation (University of Bath, 2009). This is shown in the policy, 

which identifies that the spatial plan of the University should attempt to increase the 
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space available for teaching and research further, to around 45,000m2, and student 

spaces (2,000m2) to help the growth of the University. Doing so supports economic 

development (University of Bath, 2009). On the other hand, the University of Bath 

provides all the facilities such as supermarkets, cafes and restaurants for the students 

and staff inside the campus (Figure 5.32), which means students and locals do not 

need to travel during the day between city and university. 

 

 

Figure 5.32: University of Bath land use map. Adapted from the University of Bath (2009) 

 
5.3 Compare the depthmapx modelling and observation modelling  
In this section, the results of axial analysis and observation modelling will be analysed 

to understand the relationship between the physical integration and actual movement 

in the case studies. 

 

5.3.1 Compare the depthmapx modelling and observation modelling for Lincoln 
city and University of Lincoln 
Comparing the results of the space syntax integrations and the gate count 

observations for the University of Lincoln, it is apparent that the most integrated 
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spaces in the university are the spaces which exhibit most movement. For example, 

in terms of global integration, the most integrated area is related to the pathway that 

connects the Minerva Building to the Campus Way area, which is also the same place 

in the heat map where the median amount of movement occurs. Despite the 

correlation between the gate count movements and the axial line measures, it is 

important to note that the heat map was most pronounced in an area that had no 

correlation to the axial maps. The relationship between the observation and axial map 

demonstrates that in certain areas of the campus, space is not always utilised in the 

way that the campus designers intended. For instance, in terms of global integration, 

this is one of the most integrated spaces in the campus, while in the observation 

results this road is not recognised as that with the highest movement in the campus.   

The results of the integration analysis and gate count observations for the city 

of Lincoln illustrated the correlation between the highest movement and the most 

integrated spaces in the city. For example, the High Street was the most integrated 

space in the town, which also has the highest movement. The correlation between the 

heat map results and the depthmapx analysis results suggest that there is a strong 

connection between physical accessibility and human behaviour inside the city. 

Furthermore, with consideration of the research question, the results show that there 

is strong physical accessibility between the University of Lincoln campus and their 

surrounding area. Moreover, in terms of the physical connectivity, the University of 

Lincoln is merged within the city. However, in this specific case study, it is essential to 

mention that, the gate count observation did not cover all the places inside the city. 

The reason for that is further explained in the next chapter. 

 

5.3.2 Comparing the depthmapx modelling and observation modelling for 
Worcester city and University of Worcester 
Before beginning comparison in this section, as discussed earlier in this Chapter, it is 

important to highlight the limitations of the observation data. The observation analysis 

could be more valuable with more gates inside the case study. However, because of 

time constraints and the difficulty the researcher had in staying for longer period of 

time at Worcester, observation data was just collected as sample data to provide 

insight into how connectivity works between campus and the city. The results might 

have slightly differed by adding more gates, but this was not possible giving the above 

discussed constraints. This will be further discussed in section 6.1.  
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Comparing the result of the gate count observation and space syntax 

integrations, it is shown that most movement in the observation data and the high 

integration space in the city are not identical. For example, gate 5 shows the highest 

flow of observation data in the system but the same space in integration results has 

an average correlation area in the city. This suggests that the most integrated area 

does not always represent the most movement space in the city. On the other hand, 

gate 1 emerges as where the average movement takes place as well as average 

integrated space in the city. All those results highlight that the relationship between 

the University of Worcester and city of Worcester in terms of movement and integration 

needs to be reconsidered and improved. This improvement can be the foundation of 

the next strategic plan for the city and the University. 

 

5.3.3 Comparison of the depthmapx and observation modelling for the City of 
Bath and the University of Bath 
When comparing the global and local integration results, it is clear that in both scales, 

the University of Bath has a strong correlation between the spaces inside the campus. 

In terms of the local and global integration, the routes around the edges of the campus 

depicts less integration rather than the other part of the system, and the other part has 

the average to highly integrated. These University of Bath data show, taking in 

consideration the location of the site and the observation data, that the campus is 

designed as a single system which can utterly work together. The correlation between 

spaces and landscape of that campus make the place more integrated. However, 

these results do not mean that the campus does not have any potential for future 

improvement. In fact, the University of Bath has a master plan to improve their 

correlation in the campus and with the city (University of Bath, 2009). In this case, as 

explained in Chapter 4, the location of the university campus is far from the city centre, 

which is why the observation mainly focused inside the University of Bath campus. 

However, data were gathered for only one week for the specified gates in the city of 

Bath (as in Worcester), because of the aforementioned time and accommodation 

constraints.  

 
5.4 QI bi- plot: An indicator of the impact of a university on its city 
This section presents the development of the analytical framework for testing the 

research hypothesis. Chapter 4 and parts of Chapter 5 looked at certain criteria to 
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investigate the relationship between the university and city. This section modelled non-

physical aspects of university campus and city in two different categories. The first is 

related to the qualities of a university, which is termed the University Performance 

Quality Indicators (UPQI). The UPQI includes different indexes such as NSS (Times 

Higher Education, 2016), TEF (Times Higher Education, 2017), and REF (Times 

Higher Education, 2017). The next category has referred to the qualities of a city that 

are described as City Performance Quality Indicators (CPQI). The CPQI includes 

crime rate (The Complete University Guide, 2018a), annual income (Pay Scale, 2017; 

Official Labour Market Statistics, 2018), house price (GOV, 2018; HomeCo, 2018) and 

life satisfaction (Rees, 2017). Chapter 3 provided a detailed method for determining 

the data of UPQI and CPQI. The next part of this section discusses the specified 

criteria for the choice of those indexes. Before that, an explanation for the criteria 

specified for the choice of universities and cities are explained. 

 This research is on universities in the United Kingdom. According to 

Universities UK organisation, there are 162 HEIs in the UK (Universities UK, 2018). 

As discussed in section 3.8, this research selected 43 universities out of 162 with 

specific identified criteria.  The issue that needs to be considered in this part of the 

analysis is related to NSS and crime rate. The NSS survey opens for the last year 

students in all the universities in the UK every year. In 2016 almost all the universities 

across the UK completed the survey, and they had NSS results (Times Higher 

Education, 2016). However, in 2017 a few students’ unions started to boycott the NSS 

lead by National Union of Students (University and college union, 2018). In the past 

few years, the government introduced some reformed components of higher education 

(Higher Education Funding Council for England, 2018). The most important one is TEF 

(Times Higher Education, 2017). As mentioned, the TEF is divided by gold, silver and 

bronze to ranks teaching at universities and one of the elements for this calculation is 

NSS data (Department of Education, 2017). The NSS result for the final year 

undergraduate students include some questions about their experience at the 

university. The government allows the universities that have gold and silver in TEF, to 

increase the tuition fees and this is the reason, some students’ union join the campaign 

of NSS boycott (University and college union, 2018). The universities who joined this 

campaign includes university of Manchester, University of Oxford, University of 

Cambridge, University of Sheffield and University of Bristol, who are all Russel group 

Universities. The Russell Group is an association of 24 elite universities around the 



 158 

UK committed to high-quality research, excellent teaching experience and unique 

connections with business, industry, and the public sector (Russell Group, 2019). This 

group dominates the top of the national university league table. The results of this 

boycotting are that in 2017 and 2018 those universities did not have enough NSS data 

to be used in UPQI analysis. Although this action had an effect on UPQI, this 

researcher decided to use the NSS data in 2016 in order to include all the universities 

in the below comparison. 

Regarding the issue of crime rate in CPQI, it is important to clarify that the data 

for the crime rate is not for the whole region in each city. Moreover, it is not including 

all the crimes. In this study, with consideration of the research objectives, the crime 

rate data is limited to the crimes that often impact students the most such as burglary, 

violence, robbery and sexual offences in the university campus and their surrounding 

areas. Table 5.1 describes the variables and the source of data for each UPQI and 

CPQI indicators. A full data of UPQI and CPQI attributes is provided in appendix 8. 
 

Table 5.1: Variables and proxy variables with their data source.  

Variable Proxy variable Data Source 

UPQI NSS National Student Survey in 2016 
(Times Higher Education, 2016) 

Times Higher Education: National Student 
Survey 2016, overall satisfaction results 
https://www.timeshighereducation.com/stu
dent/news/national-student-survey-2016-
overall-satisfaction-results 

TEF Teaching excellence framework 
in 2017 
1= Bronze 
2= Silver 
3= Gold 
(Times Higher Education, 2017) 

Times Higher Education: Teaching 
excellence framework (TEF) results 2017 
https://www.timeshighereducation.com/ne
ws/teaching-excellence-framework-tef-
results-2017 

REF Research Excellence 
Framework in 2014 
(Times Higher Education, 2017) 

Times Higher Education: Teaching 
excellence framework (TEF) results 2017 
https://www.timeshighereducation.com/ne
ws/teaching-excellence-framework-tef-
results-2017 

CPQI 
 
 

Salary Average of salary in 2017 
(Pay Scale, 2017; Official labour 
market statistics, 2018) 

PayScale report in 2017 
https://www.payscale.com/ro0-69 
https://www.nomisweb.co.uk/reports/lmp/la
/contents.aspx 

House 
price 

Average of residential property 
price in 2018 
(GOV, 2018; HomeCo, 2018) 

UK House Price Index 
http://landregistry.data.gov.uk/app/ukhpi 
https://www.home.co.uk 
 

Life 
satisfaction 

Life satisfaction out of 10 in 2016 
(Rees, E., 2017) 
 

Interactive maps: personal well-being 
estimates in local areas of the UK in 2016 
https://www.ons.gov.uk/peoplepopulationandcomm
unity/wellbeing/bulletins/measuringnationalwellbein
g/april2016tomarch2017 
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In this case, the UPQI used the standard variables, which applies for the national 

university ranking in the UK (The complete university guide, 2018; The Guardian, 

2019; The Times, 2018). Full charts of ranking for 43 universities selected is provided 

in appendix 9. As mentioned in Chapter 4, The Complete University Guide, the 

Guardian and the Times rank universities with different methodologies using the same 

indicators (see appendix 3). Looking at the relationship between the city and university 

and the indicators that are used by the university ranking organisations, the NSS, TEF 

and REF where chosen as main indictors for this study. Furthermore, this research 

has used the standard indicators of quality of life in cities (Adler et al., 1994; Brauns 

et al., 2003; Hoffmeyer-Zlotnik and Wolf, 2003; Hillier, 1997). The quality of life in the 

city can be measured based on a variety of aspects such as economic aspects, 

environment, social aspects, demography, education and culture (Hawksworth et al., 

2017). This study used the common variables of those indicators (see section 3.8), 

which has the most impact on the relationship between university and city that were 

identified to include annual income, house prices, crime rate and life satisfaction. 

Quality Indicators bi-plot (QI bi-plot) illustrated the relationship between UPQI 

and CPQI (Figure 5.33). For understanding the method that used to generate the QI 

bi-plot, please refer to section 3.8. Before continuing, it is important to say that the 

reason for creating the QI scatter plot is to test the research hypothesis. Looking back 

to the results of quality indicators, in general, Figure 5.33 shows that the relationship 

between UPQI and CPQI is fragile. 
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Figure 5.33: QI bi-plot. © N. Namvar 
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 For example, the University of Dundee has a relatively high score in university 

quality but a low score in city quality. On the other hand, the University of Winchester 

is low in UPQI but in fact, has the highest score in CPQI. Some universities such as 

the University of Bristol has an average score in both UPQI and CPQI. Although the 

QI scatter plot demonstrates a weak relationship between the university and city 

quality indicators. The p-value is 0.05684 which means that there is a relationship, but 

it is not strong enough to say the hypothesis of this research is valid. The research 

hypothesis posited the city/campus duality to uncover the relationship between the 

campus and city. In Chapter one, the hypothesis was defined. Figure 5.33 highlights 

the universities and their relationship with their respective cities through an indication 

of UPQI and CPQI. All the universities (Figure 5.33) are in quadrant 1, which means 

they have a high score in both university and city quality indicators. Concomitantly, 

meaning that a top university is found in a top city and vice versa. On the other hand, 

the universities in quadrant three have a low score in UPQI and CPQI. that repeat the 

same value of the relationship between the university and the city. This means that in 

both quadrants 1 and 3, the quality of universities is in the same range as the quality 

of the cities. 

In order to understand the QI scatter plot fully, Table 5.2 shows the percentile 

values for UPQI and CPQI in each university that form the QI scatter plot. The top 10 

universities of the table are related to the universities that scored high in UPQI, but 

this does not mean that they score highly in CPQI.  

For example, the University of Dundee was rated as the 6th highest in the 

university performance quality indicator in the QI scatter plot table, though the CPQI 

for the city of Dundee is only 9.302326, which categorises the city at the bottom of the 

list. Nevertheless, among the top 10 universities in Table 5.2, six universities out of 10 

have a high percentile in both CPQI and UPQI. This includes the universities of Oxford, 

University of Cambridge, University of Exeter, University of Bath, University of Leeds 

and University of Surrey. From another point of view, four universities in the bottom of 

the list of UPQI have a high rate in CPQI, including the University of Winchester rated 

100 in CPQI, the University of Chester rated 60.465116, Bournemouth University rated 

69.767442, and the University of Brighton rated 83.72093. Although it seems that the 

relationship between the university and the city is not strong enough in this analysis, 

still the specific three case studies of this research show a strong correlation between 

the university and the city.  
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Table 5.2: Table of QI scatter plot analysis. © N. Namvar 

QI scatter plot  

University UPQI 
(NSS2016) 

CPQI 
(Uni crime rate) 

1. University of Oxford 100 95.348837 
2. University of Cambridge 97.674419 88.372093 
3. Lancaster University 95.348837 30.232558 
4. University of Exeter 93.023256 86.046512 
5. University of Bath 90.697674 93.023256 
6. University of Dundee 88.372093 9.302326 
7. University of Leeds 86.046512 65.116279 
8. Newcastle University 83.72093 25.581395 
9. University of Surrey 81.395349 97.674419 
10. University of Nottingham 79.069767 27.906977 
11. University of Birmingham 76.744186 67.44186 
12. Harper Adams University 74.418605 62.790698 
13. Coventry University 72.093023 53.488372 
14. University of Lincoln 69.767442 51.162791 
15. University of Portsmouth 67.44186 76.744186 
16. Swansea University 65.116279 37.209302 
17. University of Sheffield 62.790698 44.186047 
18. University of York 62.790698 90.697674 
19. Durham University 58.139535 32.55814 
20. Heriot-Watt University 55.813953 72.093023 
21. Cardiff University 53.488372 34.883721 
22. University of Leicester 51.162791 20.930233 
23. University of Bristol 48.837209 58.139535 
24. University of Manchester 46.511628 11.627907 
25. Robert Gordon University 44.186047 79.069767 
26. Teesside University 41.860465 18.604651 
27. University of Derby 39.534884 46.511628 
28. University of Hull 37.209302 23.255814 
29. University of Chichester 34.883721 81.395349 
30. University of Bradford 32.55814 2.325581 
31. University of Liverpool 30.232558 6.976744 
32. University of Southampton 27.906977 74.418605 
33. University of Northampton 25.581395 55.813953 
34. University of Winchester 23.255814 100 
35. Norwich University of the Arts 20.930233 48.837209 
36. University of Chester 18.604651 60.465116 
37. Bournemouth University 16.27907 69.767442 
38. University of Brighton 13.953488 83.72093 
39. Plymouth University 11.627907 41.860465 
40. University of Worcester 9.302326 39.534884 
41. University of Sunderland 6.976744 16.27907 
42. University of Bolton 4.651163 4.651163 
43. University of Wolverhampton 2.325581 13.953488 
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The University of Bath, as Table 5.2 shows, has 90.697674 in UPQI and 

93.023256 in CPQI, which placed this university in the top 10 universities in the table. 

In this case, the University of Bath has similar good results in both variables in QI 

scatter plot that presents a relationship between city and university. On the other hand, 

the University of Worcester with having the 9.302326 in UPQI and 39.534884 in CPQI 

is listed at the bottom in the table of QI scatter plot table. The university performance 

quality indicator for the University of Worcester is lower than that of the city, and 

therefore the university is classified as the weak relation in quality indicators between 

the university and city. This means that the quality indicators value of the city is not in 

the same range as the quality of the University. In the other words, although the quality 

of the University and the city in this case, are both in quadrant 3, the correlation 

between the university and the city in terms of quality is not strong enough to confirm 

that there is any relationship. 

Finally, the University of Lincoln is located in the middle of the list with 

69.767442 in UPQI and 51.162791 in CPQI. In the view of this, the results of QI bi-

plot table, allocated the University of Lincoln in the middle of the table. It means that 

the relationship between the university and the city is strong because both CPQI and 

UPQI are at similar rates. Although the general view of this analysis highlights that 

there is not a strong relationship between universities indicators and cities indicators, 

the next section will show the actual existing pattern of the relationship between the 

cities and universities.  

 

5.4.1 The impact of physical location of university campuses on UPQI and 
CPQI  
The physical location of the campuses, according to Den Heijer (2008), is categorised 

in three different categories: the integrated-city in which the campus is situated in the 

middle of the city and integrated within a city; the gated campus where the campus is 

located in the city and surrounded by a gate; and the separated city where the campus 

is located out of a city (Figure 5.34) (Heijer, 2008).  
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Figure 5.34: Modified Den Heijer classification of physical location of universities with the city. Source: 

Den Heijer (2008) 

 

This research used these physical locations as a framework to analyse the UPQI and 

CPQI. First, all the case studies are divided into those three categories and then each 

physical category examined (Table 5.3). In general, university campuses in the UK 

mostly are in either integrated-city or separated city, and just a few case studies 

appear as a gated campus inside the city. Figure 5.35 shows the relationship between 

the university and the city with considering the physical location of the campus. The 

correlation between UPQI and CPQI in integrated-city models illustrates the existence 

of a positive relationship between the city and university. However, as Figure 5.35 

shows, this result changes for the gated campuses. The results demonstrate that 

gated universities have a weak relationship between the campus indicators and city 

indicators, which can be understandable because of several reasons. One of the 

critical reasons is that although the campus is located inside the city the university 

community is separated from the local community in the city and it is because of the 

physical gate surrounding the university site. Separated city results show that there is 

no relationship between the UPQI and CPQI and it is because of the physical distance 

between the campus and city. 

With looking for all three classifications of the physical location of campus within 

the city to examine the relationship between CPQI and UPQI as one, the analysis 

shows that those universities that are well integrated within the city potentially correlate 

with the city. This correlation decreases for campuses that are physically separated 

from the city. In other words, the physical location of campuses has a significant impact 

on the relationship between the city and university. Not just the location that matters, 

it is also the urban design of campuses also matters. As Figure 5.35 shows the gated 
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universities, as a physical location is inside the city, but they have a negative 

correlation between university indicators and city indicators. This suggests that the 

urban design of campuses, in terms of physical location, also has a substantial effect 

on this relationship. The significant association between the urban design of 

campuses and their relationship within cities is that those campuses designed to be 

more accessible and engaged with the public have a better connection with the cities. 

The integrated within city campuses are opening more opportunities for local people 

to become familiar with academia, and for knowledge transfer between universities 

and local communities. While the gated inside city campuses have fewer opportunities 

in terms of inviting the inhabitants inside the campus and engaging them. 
 

Table 5.3: UPQI and CPQI through the physical location of university campus within the city. © N. 
Namvar 

Integrated city  

University UPQI CPQI 

1. University of Oxford 100 95.348837 

2. University of Cambridge 97.674419 88.372093 

3. University of Chichester 34.883721 81.395349 

4. University of Portsmouth 67.44186 76.744186 

5. University of Leeds 86.046512 65.116279 

6. University of Bristol 48.837209 58.139535 

7. Coventry University 72.093023 53.488372 

8. University of Lincoln 69.767442 51.162791 

9. Norwich University of the Arts 20.930233 48.837209 

10. University of Sheffield 62.790698 44.186047 

11. Plymouth University 11.627907 41.860465 

12. Cardiff University 53.488372 34.883721 

13. Newcastle University 83.72093 25.581395 

14. University of Leicester 51.162791 20.930233 

15. University of Sunderland 6.976744 16.27907 

16. University of Wolverhampton 2.325581 13.953488 

17. University of Manchester 46.511628 11.627907 

18. University of Dundee 88.372093 9.302326 

19. University of Liverpool 30.232558 6.976744 

20. University of Bolton 4.651163 4.651163 

21. Teesside University 41.860465 18.604651 
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Separated city    

University UPQI CPQI 

22. University of Bath 90.697674 93.023256 

23. University of York 62.790698 90.697674 

24. University of Exeter 93.023256 86.046512 

25. University of Brighton 13.953488 83.72093 

26. Robert Gordon University 44.186047 79.069767 

27. University of Southampton 27.906977 74.418605 

28. Heriot-Watt University 55.813953 72.093023 

29. Bournemouth University 16.27907 69.767442 

30. University of Birmingham 76.744186 67.44186 

31. Harper Adams University 74.418605 62.790698 

32. University of Northampton 25.581395 55.813953 

33. University of Derby 39.534884 46.511628 

34. Swansea University 65.116279 37.209302 

35. Lancaster University 95.348837 30.232558 

36. University of Nottingham 79.069767 27.906977 

37. University of Hull 37.209302 23.255814 

38. University of Surrey 81.395349 97.674419 

 

Gated inside the city    

University UPQI CPQI 

39. University of Winchester 23.255814 100 

40. University of Chester 18.604651 60.465116 

41. University of Worcester 9.302326 39.534884 

42. Durham University 58.139535 32.55814 

43. University of Bradford 32.55814 2.325581 
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Figure 5.35: QI bi-plot through the physical location of university campus within the city. © N. Namvar 
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Summary 
The major objective of this chapter is concerned with the analysis of three cities and 

universities in order to understand the physical relationship between the university and 

the city, and also to generate the QI Bi-plot for testing the hypothesis. This chapter 

started by presenting the theoretical review of spatial analysis (Depthmapx modelling) 

was discussed. For understanding the relationship between university and city, spatial 

investigation was applied to three case studies in both city scale and campus scale. 

In each case study, the relationship differed according to the results, and the reason 

was more related to the physical location of the campuses within the city. For example, 

in terms of city size, the University of Lincoln has a strong correlation between the city 

and university, and it is because of two significant reasons.  

The first one is because the University of Lincoln is located in the heart of the city and 

the second one, because of the campus design. The University of Lincoln is open 

access university which means that the site of the university does not have any gate 

and it is a welcoming place for everyone to come. On the other hand, the University of 

Bath is far from the city centre, and is weakly integrated with the city. However, on the 

campus scale, the University of Bath shows strong correlation inside the campus, 

which means that the physical location has an influence on the relationship between 

the city and university. In fact, not only the physical location of a university but the 

campus design has an effect on that relationship.   

The next part of this chapter, in order to validate the spatial analysis in real life, 

the observation data adapted for analysing the actual pattern of movement in each 

case study is discussed. The observation data shows that the relationship between 

the university and the city is more related to the design of the campus. In the city of 

Worcester, although the university campus is located in the city, it seems that the 

design of the campus with the gate around it causes a reduction in the number of 

people using that space, particularly those who do not belong to the university. On the 

other hand, the University of Bath with having a natural gated campus, still has a 

welcoming place for people who want to use the space inside the campus, with 

consideration of the campus location that is separated from the city. The observation 

data and spatial investigation illustrated the fact that the relationship between the 

university and the city is not only about the physical connectives, it is also related to 

the design of campus and how people use and shape the space. 



 169 

In the following part of this chapter, the analytical framework of the university 

impact on the city has been developed in order to test the hypothesis of this research. 

In considering of the relationship between a university and a city in correlation to the 

socio-economic, the UPQI and CPQI is designed including the indicators that cover 

the main elements of this study. The results of QI bi-plot confirms that there is a weak 

correlation between the UPQI and CPQI. It is important to mention that still, the three 

case studies analysis show that there is a strong relationship between the university 

and the city. For understanding the reason of that, this study examined the result of 

QI bi-plot with the physical location of the campus within the city. The results of the 

analysis illustrate that here is a positive relationship between the UPQI and CPQI in 

integrated-city campuses. In addition, the results show that there is a negative 

correlation between the UPQI and CPQI in gated campuses within the city. The results 

furthermore demonstrate that there is no relationship between city indicators and 

university indicators in the separated city campus. Although the results between the 

physical location of campus and the city show that this relationship exist, the numerical 

analysis (QI BI-plot) can proves that there is no relationship between the quality of 

university and the quality of city.  

According to the finding of this Chapter, the “city/campus duality” exists, 

however, it can depending on the university and the city. The correlation between the 

campus and city is connected to physical componence of the campus within the city. 

However, the more critical element that university impacts the city is about the design 

of the campus. Finally, the more the university campus is integrated with the host city 

as a physical location has a stronger relationship in both spatial and socio-economic 

aspects.  
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Chapter 6: DISCUSSION OF FINDING 
 
Discussion: City success and campus success 
 
In this chapter, the findings of this research are critically discussed, responding to the 

research aim and objectives, and answering the study’s research questions.  

It is crucial to approach the research questions directly when synthesising the 

research findings. This synthesis enables an exploration of the relationship between 

campuses and cities and demonstrates different ways in which cities impact on 

campuses and vice versa. In order to answer the key question, it is first necessary to 

answer the sub-questions, which are discussed in the context of the research 

objectives. 

The first question relates to the spatial configurations of the Universities of 

Lincoln, Bath and Worcester, and how these effects the spatial configuration of their 

respective cities. As discussed in Chapters 2 and 3, the spatial configuration is 

influenced by a variety of factors such as movement, land use, local economy, social 

interactions. In order to understand the spatial configurations in both universities and 

cities, this study first reviewed the socio-economic factors in relation to the case 

studies.  

The socio-economic data revealed that in all three case studies, the university 

plays a major role in the growth and development of the city in terms of economic, 

social and physical terms. in terms of economic impact, the results show that, since 

the university campuses opened, economic growth in cities has increased. The ways 

in which universities impact on economic growth shows both similarities and 

differences. The results show that the shared elements are related to job opportunities 

and revenue growth. The University of Lincoln brought 3,000 new jobs to the city, 

worth more than £300 million to the regional economy, and supported the growth of 

local medium-sized and small businesses (University of Lincoln, 2015). Similarly, the 

University of Bath contributes £294 million to the regional economy; supports 5,850 

jobs in the region, and the University’s students supported the local economy in the 

order of around £10,000 in one particular year (Oxford Economics, 2016). Finally, the 

University of Worcester contributed more than £250 million to the region’s economy 

(University of Worcester 2013).  

In terms of social and community engagement, the three universities show 

different approaches. The University of Lincoln is a part of various local organisation 
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that support and improve culture and local communities, such as Local Enterprise 

Partnership and Lincoln Culture and Art events (University of Lincoln, 2019b). 

Additionally, the University has an impact on the quality of education in the region. 

According to The Lincoln City Profile-2016 report, since the University was 

established, the overall number of tertiaries increased in the region.  

The University of Bath collaborates with BET (Bath Education Trust) in order to 

improve educational knowledge in local colleges and schools (University of Bath, 

2018). In addition, the university established public engagement in 2012 to support 

and provide more opportunities for researchers to engage with the local community, 

including festivals such as the Fringe Arts Bath Festival and the Festival of Nature 

(University of Bath, 2015). Regarding its local community, the University of Worcester 

has a significant impact on the city. For example, in 2012, the University of Worcester 

and Worcestershire County Council collaborated to create the new Hive library 

(Willetts, 2014). Both the University library and the public library were combined in 

order to support and increase opportunities for both academic and non-academic 

communities under one roof (Willetts, 2014).  

In addition, data on the physical impact in all three case studies illustrates that 

these universities have had a significant spatial impact on the three cities. Most of the 

physical impact is a combination of economic impact with local communities’ 

collaborations. The University of Lincoln co-operates with the city council on different 

urban regeneration initiatives in the Brayford area and transforming the city centre 

area through various projects, the most important of which is the campus itself, and its 

continuous extension and development, Similarly, the University of Bath engaged with 

different development projects, such as the Bristol and Bath Science Park project and 

the cricket club development initiatives (UKSPA, 2018, Bath Cricket Club, 2017). 

Lastly, the University of Worcester contributes to its city, in (for instance) the Hive 

library site, the edge of the city development project, and transformation of the former 

Royal Infirmary. Although all three universities are involved with different development 

and regeneration projects to improve their respective urban environment of their cities, 

the University of Lincoln seems to have engaged with more projects and initiatives. 

Through the data analyses of the crime rates, average of residential property 

prices and annual income was that in the past decade, all three Universities influence 

their cities (Figure 6.1). However, these influences are more visible in the city of 

Lincoln because the city and the University grew faster than shown in the other case 
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studies. League table rankings of the University of Lincoln illustrates that the university 

has increased, and has grown significantly over the past few years. At the same time, 

the city of Lincoln became safer, while growing gradually (Figure 6.1). As a result, the 

average residential property prices have increased in Lincoln in the last decade. 

However, the annual income and average residential property prices show that the 

cost of living in Lincoln is higher than can be supported by the average annual 

incomes.  

Comparing the annual income and average residential property prices in the 

city of Worcester indicates that it is a more affordable place to live in (Figure 6.1). On 

the other hand, the rate of crime has increased in the past few years and the university 

ranking decreased.  

The results for Bath show a different pattern. In general, the city of Bath is 

different from the other case studies: This city is well-known not only nationally but 

also internationally, and this has an impact on the results of crime rate, annual income 

and average prices of residential property. As Figure 6.1 show, Although the average 

residential property price is high compared to the other cities, the annual income is 

identical to that in the city of Worcester. The University ranking stabilised during the 

past years, while the crime rate decreased.  

Overall, the city of Worcester is a more affordable place to live, while the cities 

of Bath and Lincoln have made greater improvements in terms of correlation between 

university ranking and safety. Furthermore, these findings indicate that the relationship 

between the city and the university is influenced more by the safety of the city and the 

ranking of the university than income and house prices. This assumes that the annual 

income and average residential property price has a direct impact on this relationship, 

while ranking and safety have a direct affect on this relationship.  

Another key finding is that universities have a major impact on cities in terms of 

socio-economic variables. Universities support economic growth and urban 

regeneration, improving the quality of life in measures such as well-being, safety and 

population of both academic and non-academic inhabitants. Although these three 

universities play a major role in their urban environments, this can only occur through 

collaboration with their host cities. These findings indicate that the relationship 

between the city and the university campuses in Bath, Worcester and Lincoln is 

bilateral. 
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Figure 6.1: Annual income, average price of residential property, crime rate and university ranking. © 

N. Namvar 

 

The second question is about how the physical location of the universities’ campuses 

in Lincoln, Worcester and Bath affect the spatial pattern and structure of their 

respective cities. To address this question, following Den Heijer (2008), these 

campuses were categorised as an integrated-city campus (Lincoln), a gated campus 

within the city (Worcester) and a separated city campus (Bath).  

When the city of Lincoln is analysed, global integration, local integration and 

connectivity are higher than on the campus (Table 6.1). That might be due to the fact 

that the university campus is divided by the railway line. The two parts of the University 

are connected via two bridges on the campus. However, it is important to note that 

although in this study it is categorised as an integrated-city campus, this University 

occupies a defined site, as a campus inside the city. The reason for this categorisation 

is that the campus is ungated campus and some of the University’s buildings are 

located inside the city. 
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Table 6.1: Space syntax values for the University of Lincoln and city of Lincoln.   

 
University of Lincoln City of Lincoln 

Min Average Max Min Average Max 

Connectivity 1 2.10976 10 1 3.11016 23 

Integration [HH] 0.353234 0.41438 0.860316 0.427925 0.809426 1.44871 

Integration [R3] 0.422392 0.99071 2.58177 0.333333 1.45833 3.57385 

Intelligibility (HH- 
connect) 

R2: 0.0895286 R2: 0.225145 

Synergy (HH- R3) R2: 0.276265 R2: 0.558316 

 

Regarding synergy and intelligibility analysis, Table 6.1 shows that the city of Lincoln 

has a better correlation between the global and local integration, which is also defined 

as the connection between local and global communities (Law et al., 2012). In this 

sense, the city of Lincoln, which the university campus is part of, has more accessibility 

between local and global movement. As explained in section 3.3.4, intelligibility is 

about how a person understands the spatial layout and adjusts itself inside the system. 

The value of intelligibility in the city of Lincoln is not high overall, but compared to the 

University, has better intelligibility within the structure of the system. These results 

show that the university campus is not well-integrated as one system but when merged 

within the city and treated as one system it is well-integrated overall. Moreover, the 

observation results show that accessibility in terms of human movement between the 

University and the city is strong. Both observation and space syntax results 

demonstrate that the city of Lincoln has a high correlation between accessibility and 

human movement as discussed in section 5.3.1. This suggests that the physical 

relationship between the campus and the city, in terms of accessibility and natural 

movement, is strong enough to say that the University campus is well integrated with 

the city (Namvar et al.,2019). This finding indicates that in the integrated-city campus, 

in terms of navigation, accessibility and natural movement, the university campus has 

a positive effect on the city and vice versa.  

The second model is the gated campus within the city, with the University of 

Worcester as a representative model. Comparing the results of the space syntax 

analysis between the city of Worcester and the university indicates that connectivity, 

global and local integration on the campus is higher than in the city (Table 6.2). A 
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possible explanation of this might be in terms of the campus design. The campus has 

only two access roads connecting the campus to surrounding neighbourhoods. Plus, 

the campus was designed as a single individual system with minimum connectivity 

with the surrounding area as discussed in section 5.1.3. The relationship between 

connectivity and global integration values (Table 6.2) shows that the University 

campus has better intelligibility within the structure of its spatial configuration 

compared to the city. The University campus is well connected, as well as well-

integrated, which means that the perception of the space is clear and intelligible for 

both inhabitants and visitors. 

 
Table 6.2: Space syntax values for the University of Worcester and city of Worcester.  

 
University of Worcester City of Worcester 

Min Average Max Min Average Max 

Connectivity 1 4.51705 19 1 3.31186 16 

Integration [HH] 0.419334 0.964176 1.68572 0.294194 0.535158 0.841448 

Integration [R3] 0.527991 1.74063 3.59989 0.333333 1.46454 3.22889 

Intelligibility 
(HH- connect) 

R2: 0.192483 R2: 0.0592564 

Synergy (HH- 
R3) 

R2: 0.468213 R2: 0.144475 

 

Moreover, the correlation between local and global integration values shows that the 

campus has better accessibility between the global and local movement system than 

the city. This means that, although the University is located inside the city, the 

accessibility relationship between the city and the university is not strong. This due to 

the fact that this university is a gated campus.   

Table 6.2 shows that neither the intelligibility nor the synergy of the city of 

Worcester are strongly structured in terms of local and global relationships. This might 

be because the River Severn splits the city into two, and the area around the campus 

is mostly residential. It is clear that in the city as a whole, it is not easy to gain an 

overall picture of the global model of the city from a local point of view. Furthermore, 

the analysis of observation data shows that there is not a high correlation between the 

campus and the city in terms of natural movement. This may be because the active 

spaces in the city do not belong to the campus's neighbourhoods, and the limits access 

between the campus and the surrounding area. Space syntax results show that the 
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physical relationship between the University campus and the city in terms of natural 

movement and accessibility, is weak. This shows that the gated campus within the city 

model, in terms of navigation and accessibility, the campus is stronger when it is not 

seen as a part of the overall city. 

The last model is the separated city campus, represented by the University of 

Bath. The campus has higher global integration than the city (Table 6.3). Interestingly, 

although the global integration value is higher in the campus, the connectivity and local 

integration values are identical, because of the physical location of the campus. As 

discussed in section 4.1.3.1 and 5.1.4, a small area around the University is residential 

and the rest is agricultural land, mainly pasture. In terms of intelligibility and synergy 

measures, the campus is slightly higher than that of the city. Therefore, the campus is 

well-structured in terms of local and global relationships in the city. These results 

(according to section 5.1.4) show how the University campus is well connected as a 

single system in terms of connectivity and accessibility. It is therefore easy at is simple 

to move and negative from a local perspective to a global scale. 

 Moreover, the relationship between the local and global integration in the city 

illustrates that it is well-integrated, and only slightly less so than the university campus. 

This is because of (as mentioned) the main part of the area used for the city analysis 

is the campus. However, the correlation between the connectivity and global 

integration is not high as shown by the synergy values in both city and campus. This 

suggests that, although the city and the campus are well integrated as a single system, 

the connectivity between them is not strong enough (Namvar et al.,2019).  

The observation results demonstrate that accessibility, in terms of human 

movement inside the campus, is well formed, due to its physical location, as explained 

in section 5.2.3. Likewise, the observation and space syntax results reveal that the 

campus has the highest correlation between accessibility and human movement in the 

whole system. This suggests that the campus is the main active space in the 

neighbourhood. Therefore, this finding shows that in the model of the separated city 

campus, the campus can be recognised as a small model of a city because the 

accessibility, navigation and correlation values are as strong as that of the city.  
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Table 6.3: Space syntax values for the University of Bath and city of Bath.  

 
University of Bath City of Bath 

Min Average Max Min Average Max 

Connectivity 1 3.40547 16 1 3.42193 16 

Integration [HH] 0.357997 0.892163 1.5871 0.345507 0.797832 1.26092 

Integration [R3] 0.333333 1.54873 3.17287 0.333333 1.54826 3.17287 

Intelligibility 
(HH-connect) 

R2: 0.313475 R2: 0.25536 

Synergy (HH- 
R3) 

R2: 0.632411 R2: 0.547703 

 

An additional finding is that the physical location of the campus is one of the main 

aspects of the spatial pattern and structure that shapes the relationship between 

university and city. As a consequence, the role that the university plays in the city can 

also be linked to the physical location and design of the campus. As revealed by the 

space syntax results, in the model of an integrated-city campus, the university itself is 

not as strong in terms of accessibility and navigation as the other models. However, 

the relationship between the University campus and the city is well-structured and 

well-integrated compared to the gated campus model. Moreover, the campus in the 

gated campus within the city model is stronger than the integrated-city campus model. 

This perhaps due to the campus design, which was designed as a solid individual 

system with minimal physical connections with the surrounding neighbourhoods. Or 

the other interpretation can be due to results of the campus originally built in a village.   

In this process, the relationship between the spaces inside the campus is 

stronger. Space syntax analysis shows that the intelligibility of the separated city 

campus in both city and university are stronger than the other models. This might be 

because of the physical location of the campus. As discussed, the University of Bath 

(which represents the separated campus model) is surrounded mostly by agricultural 

lands. This means that the University campus is the majority part of the city analysis. 

In terms of correlations between local and global values, this model is stronger 

than the gated campus model, but not as strong as the integrated-city campus model. 

This means that although the integrated-city campus model is slightly better integrated 

within the whole system and more accessible, its intelligibility measure is weaker 

compared to the third model.  
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Finally, it is important to show that the integrated-city campus model has a 

significant effect on the spatial pattern and structure of their respective city. In other 

words, any spatial changes in the university campus affect the city directly because 

the university is part of the city. The separated city campus also has the same 

qualitative effect on the surrounding neighbourhoods. However, the difference 

between these two models is that the integrated-city campus is located in the heart of 

the city and deals with different types of land use, while the separated city campus is 

mostly surrounded by open land. Although the gated campus within the city is located 

within the city, because it is gated it has a weaker effect on the spatial pattern and 

structure of the respective city. This finding supports the notion that although the 

relationship between the university and the city is related to the physical location of 

the university, it is also related to the spatial design of the campus.  

As mentioned in the literature review, in the twenty-first century, universities are 

attempting to identify criteria for engaging with their host cities in the interests of close 

cooperation. Therefore, it is useful to identify correlations between the physical 

location of the universities and the socio-economic effects on their cities.  

Comparison of socio-economic data with space syntax results reveals that, 

although the physical location of the university campuses is different in each case 

study, there is nevertheless a strong correlation between the university and the city in 

terms of socio-economic factors. For instance, the economic data shows that the 

University of Bath and the University of Lincoln each have a big effect on their 

respective regional economies, even though the University of Bath is located outside 

of the city and the location of the University of Lincoln is in the heart of the city. 

Although the University of Worcester and the University of Bath have less physical 

connectivity with their host cities the collaboration between the universities and the 

cities in various regeneration projects, shows that these universities have a profound 

effect on city development. Moreover, all three university case studies engaged with 

the local communities through different initiatives and activities without consideration 

to the universities’ location. This means that the universities are attempting to 

participate in their cities’ growth, regardless of where they are located. Furthermore, 

the findings indicate that there is no direct relationship between socio-economic 

impact and the physical location of the campus within the city.  

The last question focused on how qualitative measures contribute to enhancing 

understanding of socio-spatial characteristics of the city/campus duality. Essentially, 
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there were six key factors identified in this research that affect the relationship between 

the university and the city. These seven factors are categorised into two sub-sets of 

those that have a direct effect on the university (i.e. NSS, TEF and REF), and those 

that are based on the socio-economic impact the city (i.e. average house prices, 

average annual income, crime rate and life satisfaction). The interrelationship among 

these factors, and how they impact on the city/campus duality, for this study, forms 

the basis for understanding each city/campus relationship.  

The results indicate that a university has a big impact on the socio-economics 

of a city, and a city influences the university in terms of collaboration to improve the 

relationship (see section 5.4). On the other hand, it is important to understand and 

interpret university factors affect the relationship between the city and the university. 

The link between the results of NSS, TEF and REF, and the socio-economic 

circumstances of the city, shaped the third question in this study. This seeks to 

understand, in greater detail, what role a university plays in improving and shaping the 

urban quality of the city. In essence, the development of this question was a way to 

focus on the issue of neglecting the role of HEI in the improvement of the quality of life 

on a city. 

Through the analysis of results in the previous chapter, this study developed 

two new indicators that address the quality of the university and the city. The 

correlation between the UPQI and CPQI illustrate that there is not enough evidence to 

say that there is a relationship between those indicators.  

As explained in section 5.4, the QI bi-plot results indicate that the relationship 

between the quality of the university and the quality of the city is weak. This research 

has revealed that if the university has a high score in all the indicators, this does not 

necessarily mean that the host city for that university has a high rate in CPQI and vice 

versa. Although the literature review highlights a correlation between the quality of the 

university and the quality of the city, the QI bi-plot showed that these results were not 

statistically significant. 

The results of the quality of university factors illustrate that there is a reasonable 

relationship between the NSS, TEF and REF and the quality of the city. These three 

factors are the primary common elements for a university’s ranking in the UK, means 

that when the university has a high ranking, these three factors are also high.  

In reviewing the literature on the relationship between the university and the 

city, reliable data was found on the association between university and city. The most 
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important thing is that the university has a significant impact on the regional economy 

by increasing the population, bringing new jobs to the city, collaborating and innovating 

with local businesses. These things can happen more effectively when the university 

has a higher score in all the university factors identified above. For example, when the 

university has a higher rate in overall student satisfaction (as indicated by the NSS), it 

has a higher chance to increase the student population for the next academic year. In 

this sense, the university has an impact on the city population by increasing the 

number of students living in the city. Increasing the number of students also impacts 

directly on the regional economy because those students spend money in the city and 

in turn, requires more services. 

The other two indicators for the UPQI also have the same impact on the city. 

These factors are related to the quality of research and teaching. The relationship 

between each of them and the quality of the city can be linked to the theory of the 

creative class. As the literature review mentioned, there is a relationship between the 

creative class and the quality of a city. Florida highlights that the creative class has a 

positive impact on the city, because such people have higher lifestyle expectations 

(Florida, 2003, 2002). In this regard, when the university has a high ranking, it has a 

better chance of attracting people in the creative class into the city, and thus the 

university can become an economic and cultural anchor for the city as these people 

also become part of local communities in the city. Therefore, they do not only impact 

on the university, but also influence the regional economy and society through the 

innovations they bring. 

 Overall, it is clear that the UPQI has positive effects on the quality of a city in 

social, cultural and economic terms, reflecting the university’s impact on the city, 

although not every effect may be noticeable. These results do not directly impact on 

the quality of the city, but they are the foundation for other factors that have a direct 

relationship within the quality of a city such as economic growth. In this regard, better 

and more information is required to understand the importance of the quality of a 

university effects on the quality of a city. 

Thus far, it is clear that the chosen factors assess the extent of a university’s 

effect on the quality of the city around city in terms of socio-economics. In order to 

measure the relationship between the university and the city, it was necessary to 

consider how the quality of city factors can affect the quality of a university.  
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This study finds an impact of the quality of the city on the quality of the 

university. From the case study results and the literature review, it can be assumed 

that the city affects the NSS, TEF and REF. The essential factor of the city that impacts 

directly on the quality of the university is, crime rate. As discussed in section 3.8, NSS 

results are based on a survey that asks students to measure their satisfaction with 

their course, facilities and university. One of these factors on that survey refers to 

safety, on both university campuses and in the city more broadly. The safer students 

feel in a city, the more likely they are to choose that university. In this regard, 

universities attempt to create a safe environment for both students and staff on 

campus. Therefore, it is not surprising, that the campus and the city’s safety are taken 

into consideration when forming a university strategy.  

The NSS also relates to the expense of daily life, such as the price of 

accommodation, food, transportation and so forth. In this regard, this study finds that 

the socio-economic factors of the city influence one of the factors (NSS) of the quality 

of the university. This research also finds that it is unclear how the quality factors of 

the city affect TEF and REF results.  

However, the analysis of case studies and the literature review supports the 

suggestion that the city can affect TEF or REF, but this influence is unclear and not 

well integrated. In this case, for explaining how socio-economic factors of the city effect 

on the quality of the university, this research once again used the theory of the creative 

class (Florida, 2003, 2002), which makes it easier to understand the socio-economic 

influence of the university. As discussed in section 2.2.1, the university attracts the 

creative class, and they influence the socio-economics of the region and city. On the 

other hand, as mentioned in section 2.2.1, the staff of the university are inherently 

members of the creative class people (Florida, 1999, 2002) and thus TEF and REF 

results can be directly related to academic staff. This means that there is a relationship 

between the city and performing TEF and REF. Therefore, it can be said that the city 

can affect and impact the university. it is important to mention that the statistical results 

demonstrate that there is no substantial evidence of the correlation between UPQI and 

CPQI. 

Finally, it is important to return to the overarching concept that shaped this study 

from the start: the city/campus duality. The findings from statistical analysis (QI-bi plot) 

support the contention that the quality of university will not likely relate to the quality of 

the city and vice versa. In this sense, the relationship between the campus and the 
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city is not associated with the factors that represent the quality of the city or the ranking 

and quality of the university. On the other hand, another key finding is that the results 

from the case studies and the physical location of the university campuses support a 

strong link between the universities and the cities. These results show that the 

relationship between university and city is related to strategies, collaboration and the 

physical location of the campuses with their city. Furthermore, this link is confirmed by 

the socio-economic relationship evident between them as shown in chapter 3. 

In summary, this research raises questions about the relationship between 

university campuses and cities in terms of the socio-spatial aspects of the city/campus 

duality. At the beginning of this thesis, the hypothesis of the city/campus duality was 

introduced. University league tables and cities league tables suggest that a high-

ranking university is likely to be located in a high-ranking city. This overlapping of 

rankings suggests that the relationship between universities and cities can affect each 

other. The research concludes that city/campus duality is significantly linked, through 

a variety of indicators such as the location of the university, the safety of the city and 

university, the economy of the city. In this sense, each factor can change the form of 

this relationship. For example, in the QI bi-plot, adding different indicators may change 

the correlation between CPQI and UPQI. Due to the investigation of socio-economic 

and socio-spatial aspects of this relationship, the implications of this study are that 

there is no correlation between the ranking of universities and the quality of cities. In 

other words, although a relationship between the universities and the cities exists, it is 

masked by general knowledge of a city. In this regard, this city/campus duality must 

be strategically integrated, as this relationship can enhance the quality of life for both 

cities and universities’ inhabitants and hence, has an impact either way.  
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Chapter 7: CONCLUSION: CONTRIBUTION, LIMITATIONS AND 
RECOMMENDATIONS 
 
In this chapter, the main conclusions from the research are summarised and 

evaluated. Afterwards, a summary of findings is presented to explain how this thesis 

has contributed to knowledge in this field. The limitations of the study are described, 

and suggestions for further research are presented. Finally, some recommendations 

are provided for university and city strategists. 
This research has responded to the city/campus duality by investigating socio-

spatial aspects of the relationship between university campuses and cities. Data was 

collected via observation, space syntax and government reports, university reports 

and city council reports. The socio-spatial aspects of the relationship between 

university campuses and their respective cities were examined, as well as the effect 

of socio-economic factors and the physical location of the university campuses in their 

cities. The aim of this thesis is to better understand the relationship between university 

campuses and cities and to develop a quantitative method to measure the quality of 

campus and city through different various indicators.  

It is possible to analyse the relationship between the university and city based 

on physical, social and economic variables, with the objective of identifying the main 

elements that influence the city/campus duality. Within the scope of this study, these 

relationships were evaluated in terms of two elements: (a) the physical location and 

the urban design of university campuses, and (b) the relative qualities of city and 

university.  

Referring back to the research problem and questions, this study has attempted 

to contribute to the knowledge on the effects the spatial configuration has in the 

relationship between universities and cities. Chapter 2 evaluated the literature and the 

universities’ contribution to, and relationship with, cities. The Chapter 3 described the 

process of using mixed methodologies and how they were applied to this study. 

Chapter 4 explained the history and geography of each case study and examined the 

socio-economic aspects of the relationship between universities and cities. The 

following chapter analysed the socio-spatial aspect of this relationship, and the quality 

of cities and universities was considered, based on specific indicators. Chapter 6 

discussed and combined socio-economic, socio-spatial and quality indicators address 

the research questions. 
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As discussed in the literature, universities have a positive impact on their cities 

in terms of society, economy and culture, and cities support universities to engage 

with the local communities, innovations and businesses. These are not the only effects 

that support and create the relationship between universities and cities: ‘spatial 

configuration’ (Hillier, 1996) is another crucial aspect. The relationship between 

universities and cities can also depend on physical connectivity, integration and 

accessibility between the campuses and urban spaces within cities.  

In order to understand and investigate this relationship, mixed methods were 

applied for this study. It was expected that, via correlation and overlapping the results 

obtained (via different methods) a more holistic comprehension of the dynamics 

involved will be achieved.  

Firstly, socio-economic analysis was selected, based on the literature review, 

to understand how universities affect the economy, society, and safety of cities and 

citizens. This method was specified in Chapter 4 to measure the social quality of cities 

based on socio-economic variables of crime rate, annual average income and 

residential property prices for each city, alongside the ranking of the selected 

universities. This method produced data to show the pattern of change over a decade 

for each case study in both the university and the city. The results suggest that the 

city/campus duality has an impact on the economy, society and culture on both parties. 

The results also reveal that universities and cities collaborate with each other to 

support and improve each other in way that are mutually beneficial. For example, the 

University of Lincoln and the city of Lincoln both improved and grew during the last 

decade, through various social, economic and urban development activities. 

Consequently, the relationship between universities and cities depends on a range of 

city/campus interactions. 

Secondly, space syntax was applied as the second method, in order to 

investigate and measure physical associability, spatial integration, connectivity, 

intelligibility and synergy between the campuses and their cities. Space syntax is 

appropriate to investigate socio-spatial configuration of campuses and cities, because 

fundamentally this technique uncovers connections between spatial patterns, 

movement patterns and other socio-economic variables. In section 5.1, axial map 

analyses for the case studies were used to show correlations between the university 

and the city. The results imply that the integrated-city campus has the highest effect 

on the spatial pattern of the surrounding area, while the gated campus within the city 
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has the lowest correlation with their neighbourhoods. Consequently, the spatial 

configuration of the city/campus duality depends on the campus associability and 

correlation with the city. In order to understand the actual pattern of movement, this 

research applied the observation method developed by Seamon (2007). The 

observation analysis in Chapter 5 shows how and where people move in urban space. 

The results indicate that human movement in space is, on the one hand, related to the 

configuration of urban space, and on the other, related to cultural constraints and 

lifestyle. For instance, the University of Lincoln is an ungated university campus and 

located in the heart of the city and the observation results illustrate that during summer 

(August) and exam times (May) the amount of people moving within the campus area 

decreased.  

The results from the mixed methods analysis (Chapters 4 and 5) show a 

positive relationship between the university campuses and their cities. Referring to the 

socio-spatial aspects of this relationship and the effect of the university on the socio-

economics of the city, it can be concluded that the more university campuses 

physically engage with their respective cities, the greater the likelihood of increasing 

the quality of both universities and cities.  

It has been determined that the University of Lincoln campus, located in the 

city, is well-integrated, accessible and correlates well within the city, whereas, the 

University of Worcester, which is also accommodated in the city, has the lowest levels 

of integration, accessibility and correlation with the city. However, the University of 

Bath has a highly-integrated, accessible and well-correlated campus, even though it 

is located outside the city. This relationship is not only related to the physical location 

of the university campus, but also depends upon the different types of campus design.  

In Chapter 5, an assessment tool was developed to present the quality 

characteristics of this relationship. This tool was introduced as an underlying 

motivation to improve both city and university strategies. This quantitative approach is 

based on a limited number of indicators of quality for both city and university. These 

indicators are adapted to identify the impact of a university on its respective city and 

(vice versa). This tool has been used to un-pick the physical and social aspects of the 

city/campus duality. By using this tool, it has been possible to distinguish the 

relationship between a university and city and, through this method, 43 British 

university/city couplets were examined based on socio-economic indicators and 

university rankings. Furthermore, the results from this method were categorized based 
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on the physical location of the universities (integrated-city campus, gated inside city 

campus and separated city campus), following the work of Den Heijer (2008). The final 

results of the numerical analysis indicate that there is not a strong correlation between 

the quality of universities and the quality of cities. However, it is important to note that 

the results have shown a positive link between the quality indicators for universities 

and cities where there is an integrated-city campus model.  

 
7.1 Summary of main findings  
In summary, the findings from this study are threefold and correspond to the research 

questions.  

First, this research has found that the relationship between universities and cities is 

bilateral. Through the case studies, this relationship highlights that the universities 

have positive effects on the city and vice versa.  

Secondly, the research findings reveal that the physical location of universities 

campuses and their urban design have a direct impact on the relationship between 

university and city. Specifically, the space syntax analysis of the case studies 

illustrates that the relationship between the campuses and the cities is related to the 

physical location of the university. Here, the most important factor is the urban design 

of campuses and how the university is spatially integrated with local neighbourhoods.  

Third, the other findings of this study reveal that the correlation between 

indicators is too weak to state that there is a relationship between the quality indicators 

of the universities and the cities. However, taking in consideration the spatial 

configuration of university campuses within the cities, the results show that this 

relationship is complex and depends on a variety of factors. The value of these factors, 

that are not easily measurable, needs to be understood which will display how 

positively they have an impact on the city/university relationship. 

The other important finding that can be reached is that the ranking of the 

university is related to particular factors such as the NSS, TEF, REF. Beyond those 

factors the quality of cities has a fundamental effect on the university's ranking. These 

findings have implications for the relationship between universities and cities, 

especially the view that considers the city/campus duality to be a result of the spatial 

configuration of university campuses within their cities. Having considered social, 

cultural and economic values and spatial configuration as important factors with which 
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universities and cities conceive and structure their relationship, the study provides a 

new perspective for city and university strategists. 

Finally, it is important to understand that it is not only that a university contributes to 

the socio-economic health of a city, but also that a city can have an important and 

direct effect on a university. This means that the structure, safety, lifestyle and 

affordability of the city are all important to attract people to live there, specificity the 

creative class who have a direct relationship with the quality of a university. In other 

words, the university and city are in a bilateral relationship that can be mutually 

beneficial, and that benefits both parties most when universities and cities collaborate 

to make the relationship stronger. This thesis concludes that the relationship between 

universities and cities is based on a variety of indicators from socio-economic and 

socio-spatial points of view. Furthermore, this research compares that a city/campus 

duality exists. This can be seen from the results of the socio-spatial factors that shape 

the relationship between university campuses and cities. This means that the more 

universities interact with their cities, based on physical connectivity and integration, 

the more the relationship becomes strengthened over time.  

 

7.2 Contribution to knowledge  
This study contributes to a better understanding of the relationship between university 

campuses and their host cities through socio-economic and socio-spatial relations. 

The finding contributes new insights into the significance of the city/campus duality in 

relation to university strategies for connecting to, and developing, the urban 

environment. 

Several previous studies have discussed the relationship between the 

university and the city (Sherry, 2005; Wiewel et al., 2007; Perry et al., 2009; Van den 

Berg and Russo, 2003; Russo et al., 2007), but the socio-spatial analysis of this data 

continues to be limited. Heger (2007) classified the physical perspective of the 

university campuses within the city and Den Heijer (2008) developed a new model of 

the role of the university as a city within the city. These perspectives helped to identify 

university campuses and their relationship with their host city. Using the socio-spatial 

analysis of the physical connection and integration between the city and the university, 

this research investigates the knowledge gap around the underlying issues that 

identify the impact of the relationship between university campuses and cities. This 
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finding not only contributes to university strategies, but may also help cities to 

understand the effect of a university on regional policy.  

The overall contributions include: 

1. A better understanding of the socio-spatial dimension in the relationship of 

campuses and cities. As well as clarification of the nature of the city/campus 

duality.  This research identified a knowledge gap through a review of previous 

studies in this field. As explained in Chapter 2, almost all the research focused 

on socio-economic impact. A few studies (such as those by Den Heijer and 

Amir Hossein Hajrasouliha) addressed the physical location of university 

campuses to improve the quality of the campuses (Heijer, 2008; Hajrasouliha, 

2017, 2015). This research responds to the knowledge gap by investigating the 

quality impact on both university and city, but addressing this gap fully will 

require more PhD-level investigation. This study contributes by analysing the 

spatial configuration of the connectivity between the three different types of 

university and their cities. It also links the ranking methodology and socio-

economic factors to that analysis, in order to understand the role of university 

campuses in their respective city (and vice versa). 

2. A better understanding of the socio-spatial dimension in the relationship of 

campuses and cities. The other contribution of this research is the detailed 

insight provided by three case studies. These case studies reveal that a positive 

relationship between university and city consist of both socio-economic and 

socio-spatial factors. This implies that emphasis should be laid on the 

importance of understanding socio-spatial contexts of this relationship. This 

could shape stronger, or more informed relationships between universities and 

their host cities, hopefully leading them to become a holistic ecosystem for 

fulfilling both sets of demands. The case studies also reveal that although the 

physical location of university campuses has a direct impact on their 

relationship, the urban design of campuses can enhance the city/campus 

duality.  

3. Development of a new assessment tool (QI bi-plot), to measure the quality of 

the relationship between the university and the city, which can be used and 

adapted in future studies on this topic. This tool was applied as a measurement 

to examine the different quality indicators for both university and city, which 

then contributes to the investigation of the quality of the relationship between 
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them. This information is needed to move ahead successfully with university 

strategies and regional development plan for growth, both nationally and 

internationally. In addition, the QI bi-plot is designed to measure the relationship 

between the quality of the universities and the quality of the cities. For the 

purpose of this study, the indicators are based on three factors used for the 

socio-economic analysis. However, other researchers could apply this 

assessment tool, adding or changing indicators in relation to their own 

purposes, to measure or investigate university/ city relationship.   

4. The methodology and data analyses provide guidelines for creating new 

insights into how cities and universities engage one another. Contribution of 

this study lies in the knowledge and experience gained through the research 

methodology such as strategies and interpretive plans and methods used for 

data collection of case studies. In particular, the data from the University of 

Lincoln can be used by the Space Strategy, Planning and Sustainability 

Department for their future plans and initiatives. Additionally, until now, 

research has not to be done to directly discuss the effects of the performance 

of the university on the performance of the city, (and vice versa) in the 

Universities of Lincoln, Worcester and Bath.  

 

7.3 Limitations of the study  
The limitation of this research is given here to guide future studies. Although these 

limitations do not change the value of the main findings on the spatial impact of 

university campuses on cities, it is important to explain. The main limitations are 

related to the methods described in the thesis.  

• This study provides observational data from three cities. Although in Lincoln 

this method was used for a year, for Bath and Worcester this was applied for 

one week. In this case, time limitation was the main issue. However, the other 

issues include the travel and staying for a year in each city seems incompatible 

with the PhD timeline. The other issue is related to the number of gates at 

Worcester and Bath, as discussed in section 3.5.1. Those gates could increase 

to the same number as the gates in Lincoln. Due to the journey and time issue, 

this research could not allocate 24 gates for university campus and city 

separately for Bath and Worcester. Therefore, seven significant main gates 

were chosen to observe in order to understand the relationship between 
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university campuses and cities.  

• The socio-economic aspects of this research were limited to the knowledge that 

is available when the study is conducted (2015-2019), and therefore some 

information for the past decade was not available. For example, the city of 

Lincoln has published the crime rate from 2008 while the earliest crime rates 

for Bath and Worcester are in 2011.  

• The case studies could be extended to observation of cities with more than one 

university as well as increasing the number of case studies to test ability to 

further generalize the finding. More data collection could be undertaken in 

future to provide a wider perspective. This larger data set could be used to 

uncover any law-like generalization about the city/campus duality. 

• In this research, the qualitative analysis was limited by conducting interviews 

with the universities’ Vice-Chancellors, with the Director of DVC projects at the 

University of Lincoln, the Head of Space Strategy, Planning and Sustainability 

at the University of Lincoln and the Force Crime Prevention Design Advisor 

Lincolnshire Police Headquarters. Additional interviews could have potentially 

provided further in-depth data, giving a better understanding of the relationship 

between the University and the City from a professional perspective. Interviews 

where requested so as to be scheduled for the spring of 2018. A single request 

was accepted by the Chancellor of the University of Lincoln in June 2018. Other 

universities gave no response at the time. However, in March 2019 a request 

was approved by the vice chancellor of the University of Bath, near to the 

submission date of this thesis. Information obtained from this interview was 

considered insufficient as several vital questions where denied a formal 

answer, despite being answered informally. Additionally, no interviews were 

approved from the part of the University of Worcester. 

• The methodology of this research was limited to the analysis of two dimensions 

of urban environments (see section 3.3.5.). This limitation could affect the 

results of the University of Bath due to the campus site topology as it is located 

in the Claverton hilltop. However, understanding the purpose of this research 

(city/campus duality), space syntax is purposefully used as a primary method. 

The reason is that this method creates comparisons between different types of 

urban patterns and provides better knowledge in understanding complex spatial 
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relationships. Nevertheless, this method is not self-sufficient for the analysis of 

the cities from multiple perspectives. 

 

The other issue that needs to be clarified in this section is related to NSS data. As 

discussed in section 5.4, the NSS results in 2016 were used for this study because all 

universities include. The NSS boycott is the reason for this choice. In 2017students 

boycotted the NSS, led by the National Union of Students (University and college 

union, 2018). In the last few years, the UK government introduced reforms to higher 

education, the most important of which is the TEF. As mentioned, TEF divides 

universities into gold, silver and bronze categories to rank teaching at universities and 

one of the elements used for this calculation is NSS data (Times Higher Education, 

2018a). The NSS results for final year students includes questions related to their 

experience at the university. The government allows universities that achieve gold or 

silver status to increase tuition fees and this is why at some universities (Russel group 

universities) students joined the NSS boycott (University and college union, 2018), 

those include the University of Manchester, University of Oxford, University of 

Cambridge, University of Sheffield and University of Bristol. Indeed, this action had an 

effect on this research, however, did not require a big change to the QI bi-plot for 2016, 

2017 and 2018.  

 
7.4 Future Research 
This study, for the first time, introduced framework of the QI bi-plot to enable a 

comparative analysis of city/campus connection. The results could be used to 

contribute to decision-making by the Higher Education Funding Council for England 

(HEFCE), universities’ strategic plans and integrated urban planning initiatives by city 

decision makers. 

It is suggested that future research involves more universities and cities in order 

to develop and test the generalisability and application in different situations. Also, 

improving the QI bi-plot with more relevant variables for in-depth analyses would give 

a richer picture of this relationship. Another option would be to specifically engage 

ethnographic methods in data collection for gaining a better understanding of the 

qualitative experiences of both academics, administrators, technicians, students on 

one hand and local residents on the other hand. This would generate knowledge of 

the gap between these two communities in order to reduce it.  
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This research tried to discover the relationship between city and university in 

three British case studies. However, for further investigation, it is recommended that 

other studies apply the hypothesis of this study to analyse the relationship between 

university campuses and cities in other countries.  Given the rich diversity of cultural, 

political, economic, social, environmental and urban combinations, this work could 

contribute enormously to a deeper understanding of practices for urban and university 

plans. Furthermore, the results of this study may be usefully adapted for other studies 

that investigate the city/campus duality in different local, national or international 

contexts. Besides, further study of the impact of city/campus duality between cities 

with university and cities without universities can help to provide better knowledge in 

this field. 

 
7.5 Recommendations for university and city strategists 
This research suggests two recommendations for university and city strategists that 

have arisen from this study. First, university and city leaders need a greater focus on 

the detailed the city/campus duality and therefore need to consider this duality urban 

designer growth policies and plans. This requires both parties to fully understand the 

demands of this relationship for both universities and cities. Furthermore, policy-

makers in both sectors need to consider local cultures and find ways in which local 

communities can engage with the university communities. The other recommendation 

for city policy-makers and urban planners is that they consider the location of the 

university. Although many researchers consider the value of the socio-economic 

aspects of a university at both a regional and national scale, this research has 

explained that the reflection of socio-economic does not just cause this relationship, 

but also socio-spatial and physical aspects of this relationship can contribute to the 

quality of both university and city and therefore should also be considered. 

Secondly, the study recommends the promotion of better communication 

between university and city. It goes beyond acknowledging the strategies of both 

parties, regardless of what position they have, but the need for a joint community 

representing city/campus duality. Which means creating an organisation that includes 

members of the city council, university and colleges to cooperate on city-campus 

duality strategies. That organization would produce mutually agreed policies of actual 

beneficial outcomes for all parties.  

 



 193 

REFERENCES 
 

Acanthus Clews Architects (2017) Worcester Cathedral. Available from 
https://www.acanthusclews.co.uk/worcester-cathedral-architect.html [accessed 17 March 
2019]. 

 
Ács, Z.J. (2003) Innovation and the Growth of Cities. Cheltenham, UK: Edward Elgar 
Publishing. 

 
Acs, Z.J., Audretsch, D.B. and Feldman, M.P. (1992) Real Effects of Academic 
Research: Comment. The American economic review, 82(1) 363–367. 

 
Addie, J.-P.D., Keil, R. and Olds, K. (2015) Beyond Town and Gown: Universities, 
Territoriality and the Mobilization of New Urban Structures in Canada. Territory, Politics, 
Governance, 3(1) 27–50. 

 
Adler, N.E., Boyce, T., Chesney, M.A., Cohen, S., Folkman, S., Kahn, R.L. and Syme, 
S.L. (1994) Socioeconomic status and health: the challenge of the gradient. The 
American psychologist, 49(1) 15. 

 
Agasisti, T., Barra, C. and Zotti, R. (2019) Research, knowledge transfer, and innovation: 
The effect of Italian universities’ efficiency on local economic development 2006- 2012. 
Journal of regional science. 

 
Ahmed, B., Hasan, R. and Maniruzzaman, K.M. (2014) Urban Morphological Change 
Analysis of Dhaka City, Bangladesh, Using Space syntax. ISPRS International Journal of 
Geo-Information, 3(4) 1412–1444. 

 
Al_Sayed, K. and Penn, A. (2016) On the nature of urban dependencies: How 
Manhattan and Barcelona reinforced a natural organisation despite planning 
intentionality. Environment and planning B, Planning & Design, 43(6) 975–996. 

 
Al-Jameel, A.H., Al-Yaqoobi, D.T. and Sulaiman, W.A. (2015) Spatial configuration of 
Erbil Citadel: It’s potentials for adaptive re-use. In: Proceedings of the 10th International 
Space syntax Symposium. 2015. 

 
Alehegn, E., Sacchetti, S. and Tortia, E. (2013) Human capital, creative class and 
regional economic performance: A dynamic panel analysis. EERI Research Paper 
Series. 

 
Alexander, C. (1965) A city is not a tree. Architectural form, 122(1) 58–62. 

 
Alexander, C. (1977) A Pattern Language: Towns, Buildings, Construction. New York: 
Oxford University Press. 

 
Alexander, C. (2002) The Nature of Order: The process of creating life. California: Taylor 
& Francis. 

 
Alexander, C., Neis, H., Anninou, A. and King, I.F. (1987) A new theory of urban design. 
Christopher Alexander (ed.). New York: Oxford University Press. 

 
Allen, J. and Cochrane, A. (2007) Beyond the Territorial Fix: Regional Assemblages, 
Politics and Power. Regional studies, 41(9) 1161–1175. 



 194 

 
Alobaydi, D. and Rashid, M. (2015) Evolving syntactic structures of Baghdad: Introducing 
‘transect’ as a way to study morphological evolution’. In: Proceedings of the 10th 
International Space syntax Symposium. 2015. 

 
Alonso, W. (1964) The Historic and the Structural Theories of Urban Form: Their 
Implications for Urban Renewal. Land economics, 40(2) 227–231. 

 
Alper, S. (2009) Quantitative analysis of urban morphology: Exploring ethnic urban 
formations and structure in the city of İzmir. PhD thesis thesis. Izmir. 
openaccess.iyte.edu.tr. 

 
Amin, A. (2004) Regions unbound: towards a new politics of place. Geografiska annaler. 
Series B, Human geography, 86(1) 33–44. 

 
Anderson, W.P., Kanaroglou, P.S. and Miller, E.J. (1996) Urban Form, Energy and the 
Environment: A Review of Issues, Evidence and Policy. Urban studies, 33(1) 7–35. 
 
Anderson, G. (2019) The relationship between university and city. Interviewed by N. 
Namvar. 25 October 

 
Andersson, Å. (1985) Creativity and Regional Development. Papers in Regional Science, 
56(1) 5–20. 

 
Andrews, R.W. and Cowell, R.J.W. (2005) Civic education and local government: a 
literature review: Report for the Office of the Deputy Prime Minister. Cardiff: Cardiff 
University Business School. 

 
Anselin, L., Varga, A. and Acs, Z. (2000) Geographical Spillovers and University 
Research: A Spatial Econometric Perspective. Growth and change, 31(4) 501–515. 

 
Ansell, M. (2017) Universities and cities: Building stronger communities. University 
Alliance. 

 
Arrais, J. and de Medeiros, V. (2015) Urban Configuration and Public Spaces Vitality in 
The Old Centre Of Goiânia (BRAZIL). In: Proceedings of the 11th Space syntax 
Symposium. 2015. 
 
Ardito, L., Ferraris, A., Messeni Petruzzelli, A., Bresciani, S. and Del Giudice, M. (2019) 
The role of universities in the knowledge management of smart city projects. 
Technological forecasting and social change, 142 312–321. 

 
Arribas-Bel, D.,Kourtit, K. and Nijkamp, P. (2013) Socio-Cultural Diversity and Urban 
Buzz. 

 
Arribas-Bel, D., Kourtit, K. and Nijkamp, P. (2016) The sociocultural sources of urban 
buzz. Environment and planning. C, Government & policy, 34(1) 188–204. 

 
Asami, Y., Kubat, A.S. and Istek, C. (2001) Characterization of the Street Networks in 
the Traditional Turkish Urban Form. Environment and planning. B, Planning & design, 
28(5) 777–795. 

 



 195 

Ashworth, G.J. and Tunbridge, J.E. (1994) The tourist-historic city. Chichester, England: 
John Wiley. 
 
Azimzadeh, M. (2003) Evolving Urban Culture in Transforming Cities Architectural and 
urban design in a fluid context. Department of Urban Design and Planning, Chalmers 
University of Technology. 

 
Babicki, S., Arndt, D., Marcu, A., Liang, Y., Grant, J.R., Maciejewski, A. and Wishart, 
D.S. (2016) Heatmapper: web-enabled heat mapping for all. Nucleic acids research, 
44(W1) W147–W153. 

 
Bafna, S. (2003) Space syntax: A Brief Introduction to Its Logic and Analytical 
Techniques. Environment and behavior, 35(1) 17–29. 

 
Baker, L. (2006) Observation: A Complex Research Method. Library trends, 55(1) 171–
189. 

 
Baker, N. (1996) medieval archeology and urban morphology. worcester quality 
partnership. 

 
Bank, L. (2013) The university city duality: redesigning East London, South Africa. 
Available from https://nomadit.co.uk/conference/ecas2013/paper/16036 [accessed 7 May 
2019]. 

 
Banning, J.H. (1993) The pedestrian’s visual experience on campus: Informal learning of 
cultural messages. The Campus Ecologist, 11(1) 1–4. 

 
Barney, J. (1991) Firm Resources and Sustained Competitive Advantage. Journal of 
management, 17(1) 99–120. 

 
Barter, R.L. and Yu, B. (2018) Superheat: An R Package for Creating Beautiful and 
Extendable Heatmaps for Visualizing Complex Data. Journal of computational and 
graphical statistics: a joint publication of American Statistical Association, Institute of 
Mathematical Statistics, Interface Foundation of North America, 1–30. 

 
Bastalich, W. (2010) Knowledge economy and research innovation. Studies in Higher 
Education, 35(7) 845–857. 

 
Bath and North East Somerset Council (2015) Crime Prevention and Community Safety. 
Available from http://www.bathnes.gov.uk/services/neighbourhoods-and-community-
safety/crime-prevention-and-community-safety [accessed 24 February 2017]. 

 
Bath and North East Somerset Council (2018) Population. Bath and North East 
Somerset Council. 

 
Bath and North East Somerset Council (2014) Why is Bath a World Heritage Site?. 
Available from https://www.bathworldheritage.org.uk/why-bath-world-heritage-site 
[accessed 24 February 2017]. 

 
Bath Cricket Club (2017) Bath Cricket Club Releases New Images of Improved Facilities. 
Available from http://www.bathcricket.com/development/ [accessed 20 January 2019]. 

 



 196 

Bath Education Trust (2017) Our Partners- Bath Education Trust. Available from 
http://www.batheducationtrust.com/our-partners.php [accessed 24 February 2018]. 

 
BathAbbey (2016) History | Bath Abbey. Available from http://www.bathabbey.org/history 
[accessed 2016]. 

 
Batty, M. (2009) Cities as complex systems: Scaling, interactions, networks, dynamics 
and urban morphologies. Encyclopedia of complexity and systems science, (1) 1041–
1071. 

 
Batty, M. (2008) The size, scale, and shape of cities. Science, 319(5864) 769–771. 

 
Batty, M. and Longley, P.A. (1994) Fractal cities: a geometry of form and function. In: M. 
Batty and P.A. Longley (eds.) FRACTAL CITIES: A Geometry of Form and Function. 
London: Academic Press, 130–164. 

 
Batty, M. and Longley, P.A. (1988) The Morphology of Urban Land Use. Environment 
and planning. B, Planning & design, 15(4) 461–488. 

 
Batty, M. and Rana, S. (2002) Reformulating space syntax: the automatic definition and 
generation of axial lines and axial maps. Centre for Advanced Spatial Analysis Working 
Paper, 58. 
 
Bedenbaugh, C.P. (2003) Measuring fear of crime on campus: a study of an urban 
university. Louisiana State University. 

 
Bekkers, R. and Bodas Freitas, I.M. (2008) Analysing knowledge transfer channels 
between universities and industry: To what degree do sectors also matter? Research 
policy, 37(10) 1837–1853. 

 
Belfiore, E. (2002) Art as a means of alleviating social exclusion: Does it really work? A 
critique of instrumental cultural policies and social impact studies in the UK. International 
Journal of Cultural Policy, 8(1) 91–106. 

 
Bellal, T. (2004) Understanding home cultures through syntactic analysis: The case of 
Berber housing. Housing, Theory and Society, 21(3) 111–127. 

 
Bender, T. (1991) The University and the City: From Medieval Origins to the Present. 
Oxford: Oxford University Press. 

 
Benedikt, M.L. (1979) To Take Hold of Space: Isovists and Isovist Fields. Environment 
and planning. B, Planning & design, 6(1) 47–65. 

 
Benna, U. and Benna, I. (2017) Urbanization and Its Impact on Socio-Economic Growth 
in Developing Regions. Pennsylvania: IGI Global. 

 
Benneworth, P. and Charles, D. (2005) University spin-off policies and economic 
development in Less successful regions: Learning from two decades of policy practice. 
European Planning Studies, 13(4) 537–557. 

 
Benneworth, P., Charles, D. and Madanipour, A. (2010) Building Localized Interactions 
Between Universities and Cities Through University Spatial Development. European 
Planning Studies, 18(10) 1611–1629. 



 197 

 
Bentley, I. (1985) Responsive Environments: A Manual for Designers. Abingdon-on-
Thames: Routledge. 

 
Berg, B.L. (2007) Qualitative research methods for the social sciences. London: 
Pearson. 

 
Berube, M.R. (1978) The Urban University in America. California: Greenwood Press. 

 
Birch, E., Perry, D.C. and Louis, T. (2013) Universities as anchor institutions. Journal of 
higher education outreach and engagement, 7(3) 7–15. 

 
Bolay, J.-C. and Rabinovich, A. (2004) Intermediate cities in Latin America risk and 
opportunities of coherent urban development. Cities, 21(5) 407–421. 
 
Bolton, T., Francis, N. and Froy, F. (2015) analysing the impact of space syntax 
interventions? In: 11th Space Syntax Symposium. 2015 Space Syntax. 

 
Boni, A. and Walker, M. (2013) Human Development and Capabilities: Re-imagining the 
university of the twenty-first century. Abingdon-on-Thames: Routledge. 
 
Borsi, K. and Schulte, C. (2018) Universities and the City: from islands of knowledge to 
districts of innovation. Journal of Architecture, 23(7-8) 1143–1180. 

 
Boucher, G., Conway, C. and Van Der Meer, E. (2003) Tiers of Engagement by 
Universities in their Region’s Development. Regional studies, 37(9) 887–897. 

 
Bounoua, L., Safia, A., Masek, J., Peters-Lidard, C. and Imhoff, M.L. (2009) Impact of 
Urban Growth on Surface Climate: A Case Study in Oran, Algeria. Journal of Applied 
Meteorology and Climatology, 48(2) 217–231. 

 
Bourne, L.S. and Murdie, R.A. (1972) Interrelationships of social and physical space in 
the city: A multivariate analysis of metropolitan Toronto. The Canadian Geographer/Le, 
16(3) 211–229. 

 
Branscomb, L.M., Kodama, F. and Florida, R. (1999) Industrializing Knowledge: 
University-industry Linkages in Japan and the United States. Massachusetts: MIT Press. 

 
Braun, M. and Mohler, P.P. (2002) Background variables. In: Harkness J. A. van de 
Vijver F. J. R. & P. Ph. Mohler (ed.) Cross-Cultural Survey Methods. New York: Wiley, 
99–113. 

 
Brauns, H., Scherer, S. and Steinmann, S. (2003) The CASMIN Educational 
Classification in International Comparative Research. In: Jürgen H. P. Hoffmeyer-Zlotnik 
and Christof Wolf (eds.) Advances in Cross-National Comparison: A European Working 
Book for Demographic and Socio-Economic Variables. Boston, MA: Springer US, 221–
244. 

 
Brennan, J., King, R. and Lebeau, Y. (2004) The role of universities in the transformation 
of societies. Center of Higher Education Research and Information. 

 
Brenner, N. (2014) Implosions/explosions: Towards a Study of Planetary Urbanization. 
Cambridge: Jovis. 



 198 

 
Brenner, N. and Keil, R. (2006) The Global Cities Reader. Oxon: Routledge. 
 
Brennan, J. and Cochrane, A. (2019) Universities: in, of, and beyond their cities. Oxford 
Review of Education, 45(2) 188–203. 
 
Brew, A. and Boud, D. (1995) Teaching and research: Establishing the vital link with 
learning. Higher Education, 29(3) 261–273. 

 
Brockliss, L. (2000) Gown and Town: The University and the City in Europe, 1200–2000. 
Minerva, 38(2) 147–170. 

 
Bromley, P.D.B. (1990) Academic contributions to psychological counselling. 1. A 
philosophy of science for the study of individual cases. Counselling psychology quarterly, 
3(3) 299–307. 

 
Brooks, R. (2005) Measuring University Quality. The Review of Higher Education, 29(1) 
1–21. 

 
Bryman, A. (2016) Social Research Methods. Oxford: Oxford University Press. 

 
Burnett, P. (1976) Toward Dynamic Models of Traveller Behavior and Point Patterns of 
Traveller Origins. Economic geography, 52(1) 30–47. 

 
Burns, R. (2001) Designing the university campus: It matters. National Forum, 8(3) 8–9. 

 
Calder, A. and Greenstein, R. (2001) Universities as Developers. Cambridge: Lincoln 
Institute of Land Policy. 

 
Calthorpe, P. and Fulton, W. (2001) The Regional City. Washington: Island Press. 

 
Can, I. (2012) In-between space and social interaction: a case study of three 
neighbourhoods in Izmir. PhD thesis. University of Nottingham: ethos.bl.uk. 

 
Can, I. and Heath, T. (2016) In-between spaces and social interaction: a morphological 
analysis of Izmir using space syntax. Journal of Housing and the Built Environment, 
31(1) 31–49. 

 
Carmona, M. and Tiesdell, S. (2007) Urban Design Reader. Abingdon-on-Thames: 
Routledge. 

 
Carr, S., Francis, M., Rivlin, L.G. and Stone, A.M. (1992) Public Space. Cambridge: 
Cambridge University Press. 

 
Carrillo, F. (2006) Knowledge Cities. Abingdon-on-Thames: Routledge. 

 
Carter, A. and Roberts, P. (2000) Strategy and partnership in urban regeneration. In: 
Peter Roberts Hugh Sykes (ed.) Urban Regeneration. SAGE, 44–69. 

 
Carter, E. and Donald, J. (1993) Space and place: theories of identity and location. 
London: Lawrence & Wishart Ltd. 

 



 199 

Cassell, C. and Symon, G. (1994) Qualitative research in work contexts. Qualitative 
methods in organizational research, 1–13. 

 
Castells, M. (2000) End of Millennium, Volume III: The Information Age: Economy, 
Society and Culture. New Jersey: Wiley. 
 
Charalambous, N. and Mavridou, M. (2012) Space Syntax: Spatial Integration 
Accessibility and Angular Segment Analysis by Metric Distance (ASAMeD). Department 
of Architecture, University of Cyprus. 

 
Cheng, J. and Masser, I. (2004) Understanding Spatial and Temporal Processes of 
Urban Growth: Cellular Automata Modelling. Environment and planning B, Planning & 
Design, 31(2) 167–194. 

 
Chi, G. and Marcouiller, D.W. (2013) In-migration to remote rural regions: The relative 
impacts of natural amenities and land developability. Landscape and urban planning, 
117 22–31. 

 
Chih-Pei, H.U. and Chang, Y.-Y. (2017) John W. Creswell, Research Design: Qualitative, 
Quantitative, and Mixed Methods Approaches. Journal of Social and Administrative 
Sciences, 4(2) 205–207. 

 
Childs, M.C. (2006) Squares: A Public Place Design Guide for Urbanists. Albuquerque, 
New Mexico: UNM Press. 
 
Chockalingam, K. and Srinivasan, M. (2009) Fear of Crime Victimization: A Study of 
University Students in India and Japan. International Review of Victimology, 16(1) 89–
117. 

 
Christiaanse, K. and Hoeger, K. (2007) Campus and the city: Urban design for the 
knowledge society. In: Conférence de Kees Christiaanse. 2007 archi.ulb.ac.be. 

 
City Lincoln Council (2016) The Lincoln City Profile – 2016. City Lincoln Council. 

 
City of Lincoln Council (2013) City Centre Masterplan. Available from 
http://www.lincoln.gov.uk/business/city-centre-masterplan/downloadable-documents/ 
[accessed 10,10, 2015]. 

 
Clark, A.N. (1987) Longman dictionary of geography: human and physical. Harlow (UK) 
Longman. 

 
Clark, B.R. (1998) Creating Entrepreneurial Universities: Organizational Pathways of 
Transformation. Issues in Higher Education. Brussels: IAU Press. 

 
Clark, D. (2004) Urban world/global city. Abingdon-on-Thames: Routledge. 

 
Clifton, K., Ewing, R., Knaap, G. and Song, Y. (2008) Quantitative analysis of urban 
form: a multidisciplinary review. Journal of Urbanism: International Research on 
Placemaking and Urban Sustainability, 1(1) 17–45. 

 
Clifton-Taylor, A. (1986) The cathedrals of England. London: Thames & Hudson. 

 



 200 

Cockerham, W.C., Dingwall, R. and Quah, S. (eds.) (2014) Socioeconomic Status, 
Definition. In: The Wiley Blackwell Encyclopedia of Health, Illness, Behavior, and 
Society. Chichester, UK: John Wiley & Sons, Ltd, 2210–2214. 

 
Cohen, L., Manion, L. and Morrison, K. (2011) Research Methods in Education. 
Abingdon-on-Thames: Routledge. 

 
Colquhoun, A. (1989) Modernity and the Classical Tradition: Architectural Essays, 1980-
1987. Cambridge: MIT Press. 

 
Conroy, R.A. (2001) Spatial navigation in immersive virtual environments. PhD thesis. 
Citeseer. University College London. 

 
Conzen, M.R.G. (1966) Historical townscapes in Britain: a problem in applied geography. 
Northern geographical essays in honour of GHJ Daysh, 56–78. 

 
Conzen, M.R.G. (2004) Thinking about Urban Form: Papers on Urban Morphology, 
1932-1998. Germany: Peter Lang. 

 
Cooke, P. (2005) Regionally asymmetric knowledge capabilities and open innovation: 
Exploring “Globalisation 2” A new model of industry organisation. Research policy, 34(8) 
1128–1149. 

 
Cortes, I.C.P. (2006) Morphological analysis of the contemporary urban territory: Is it still 
a relevant approach? Urban Transformations and Sustainability: Progress of Research 
Issues in Urbanism 2005, 95–113. 

 
Costa, M. (2012) Territorial Behavior in Public Settings. Environment and behavior, 44(5) 
713–721. 

 
Couch, C., Sykes, O. and Börstinghaus, W. (2011) Thirty years of urban regeneration in 
Britain, Germany and France: The importance of context and path dependency. 
Progress in planning, 75(1) 1–52. 

 
Coulson, J., Roberts, P. and Taylor, I. (2017) University trends: Contemporary campus 
design. Abingdon-on-Thames: Routledge. 
 
Craglia, M., Haining, R. and Signoretta, P. (2001) Modelling High-intensity Crime Areas 
in English Cities. Urban studies, 38(11) 1921–1941. 

 
Creswell, J.W. (1998) Qualitative inquiry and research design: Choosing among five 
traditions. California: SAGA Publications. 

 
Creswell, J.W. (2009) Research Design: Qualitative, Quantitative, and Mixed Methods 
Approaches. California: SAGE Publications. 

 
Curvelo Magdaniel, F.T. (2012) The university campus as a real estate object and its 
development in the context of the knowledge economy. In: Proceedings of IFKAD-
KCWS. 2012. 

 
Dalton, R.C., Hölscher, C. and Turner, A. (2012) Understanding Space: The Nascent 
Synthesis of Cognition and the Syntax of Spatial Morphologies. Environment and 
planning. B, Planning & design, 39(1) 7–11. 



 201 

 
Dawson, P.C. (2003) Analysing the effects of spatial configuration on human movement 
and social interaction in Canadian Arctic communities. Proceedings of the 4th 
International Space syntax Symposium. 

 
DeBoer, M. (2015) Understanding the Heat Map. Cartographic Perspectives, (80) 39–43. 

 
Digimap (2018) Digimap. Available from https://digimap.edina.ac.uk/ [accessed 6 
November 2018]. 

 
Dijkstra, L. and Poelman, H. (2012) Cities in Europe The New OECD-EC Definition. 
Regional Focus. 

 
Dissart, J.-C. and Deller, S.C. (2000) Quality of Life in the Planning Literature. Journal of 
Planning Literature, 15(1) 135–161. 

 
Dooris, M. (1999) Healthy Cities and Local Agenda 21: the UK experience—challenges 
for the new millennium. Health promotion international, 14(4) 365–375. 

 
Douglas, J., Douglas, A. and Barnes, B. (2006) Measuring student satisfaction at a UK 
university. Quality Assurance in Education, 14(3) 251–267. 

 
Dovey, K. (2009) Becoming Places: Urbanism / Architecture / Identity / Power. Abingdon-
on-Thames: Routledge. 

 
Duderstadt, J.J. (2009) A University for the 21st Century. Michigan: University of 
Michigan Press. 

 
Dursun, P. (2007) Space syntax in architectural design. In: Proceedings of the 6th 
International Space syntax Symposium. 2007. 

 
Education Funding Council for England, H. (2013) Trends in young participation in higher 
education. Bristol, England: Higher Education Funding Council for England. 

 
El-Khoury, R. and Robbins, E. (2015) Shaping the city: Studies in history, theory and 
urban design. Abingdon-on-Thames: Routledge. 

 
Elliott, G. (2013) Character and impact of social innovation in higher education. 
International Journal of Continuing Education, 5(2) 71–84. 

 
Elliott, J. (1996) Communities and Their Universities: The Challenge of Lifelong 
Learning. London: Lawrence & Wishart Limited 

 
Elliott, J., Francis, H., Humphreys, R. and Instance, D. (1997) Communities and Their 
Universities: The Challenge of Lifelong Learning. British Journal of Educational Studies, 
45(2) 219–220. 

 
Elliott, P.G. and Miller, P.G.E. (1994) The Urban Campus: Educating the New Majority 
for the New Century. Phoenix: Oryx Press. 

 
Elnokaly, A. and Elseragy, A. (2013) Sustainable Heritage Development: Learning from 
Urban Conservation of Heritage Projects in Non Western Contexts. European Journal of 
Sustainable Development, 2(1) 31–54. 



 202 

 
Elnokaly, A.M. and Elseragy, A.B. (2012) Historic city centres as catalysts for wider 
sustainable urban regeneration. Requalifying the Built Environment, 30–49. 
 
Elnokaly, A., Alseragy, A. and Abul-Ela, M. (2018) Heritage-led Urban Regeneration as a 
catalyst for Sustainable Urban Development. Available from 
http://eprints.lincoln.ac.uk/32830/1/HERITAGE2018_Elseragy_Elnokaly_AbuELa_2018_
Final.pdf. 

 
Elsheshtawy, Y. (2004) Planning Middle Eastern Cities: An Urban Kaleidoscope. 
Abingdon-on-Thames: Routledge. 

 
Elton, L. (2001) Research and Teaching: Conditions for a positive link. Teaching in 
Higher Education, 6(1) 43–56. 

 
Emo, B. (2015) Exploring isovists-the egocentric perspective. In: Proceedings of the 10th 
International Space syntax Symposium. 2015. 

 
Encyclopaedia Britannica (2018) University. Encyclopaedia Britannica. 

 
Engels, F. (1973) The condition of the working-class in England: from personal 
observation and authentic sources. Moscow: Progress Publishers. 

 
Environmental protection Group (2012) Contaminated Land Inspection Strategy. 
Available from https://web.archive.org/web/20120513102611/ 
http://www.bathnes.gov.uk/environmentandplanning/ 
Pollution/contaminatedland/Pages/default2.aspx [accessed 2016]. 

 
Erickcek, G.A. and McKinney, H. (2006) “Small Cities Blues:” Looking for Growth Factors 
in Small and Medium-Sized Cities. Economic Development Quarterly, 20(3) 232–258. 

 
Etzkowitz, H. (2008) The triple helix: university-industry-government innovation in action. 
Abingdon-on-Thames: Routledge. 

 
Etzkowitz, H. and Klofsten, M. (2005) The innovating region: toward a theory of 
knowledge-based regional development. R&D Management, 35(3) 243–255. 

 
Etzkowitz, H. and Leydesdorff, L. (2000) The dynamics of innovation: from National 
Systems and “Mode 2” to a Triple Helix of university–industry–government relations. 
Research policy, 29(2) 109–123. 

 
Etzkowitz, H. and Leydesdorff, L. (1998) The endless transition: A‘Triple Helix’ of 
university-industry-government relations: Introduction. Minerva, 203–208. 

 
Etzkowitz, H. and Leydesdorff, L. (1995) The Triple Helix -- University-Industry-
Government Relations: A Laboratory for Knowledge Based Economic Development. 
EASST review. 

 
Etzkowitz, H., Webster, A., Gebhardt, C. and Terra, B.R.C. (2000) The future of the 
university and the university of the future: evolution of ivory tower to entrepreneurial 
paradigm. Research policy, 29(2) 313–330. 

 



 203 

Eurostat (2018) Quality of life indicators - measuring quality of life - Statistics Explained. 
Available from https://ec.europa.eu/eurostat/statistics-
explained/index.php/Quality_of_life_indicators_-_measuring_quality_of_life [accessed 21 
January 2019]. 

 
Evans, G. and Shaw, P. (2004) The contribution of culture to regeneration in the UK: a 
review of evidence. Vol. 4. Department for Culture Media and Sport. 

 
Fainstein, S.S. (2005) Planning Theory and the City. Journal of Planning Education and 
Research, 25(2) 121–130. 

 
Farrell, T. (2013) The Farrell Review of Architecture+ the Built Environment, Our Future 
in Place. Vol. 1454326593. 
 
Feneri, A.-M., Vagiona, D. and Karanikolas, N. (2013) Measuring Quality of Life (QOL) 
In Urban Environment: An Integrated Approach. In: Proceedings of the 13th 
International Conference on Environmental Science and Technology. 2013. 

 
Fernández-Esquinas, M. and Pinto, H. (2014) The Role of Universities in Urban 
Regeneration: Reframing the Analytical Approach. European Planning Studies, 22(7) 
1462–1483. 

 
Fisher, B.S. and Sloan, J.J. (2013) Campus Crime: Legal, Social, and Policy 
Perspectives. Illinois: Charles C Thomas Publisher. 

 
Florida, R. (2003) Cities and the Creative Class. City and Community, 2(1) 3–19. 

 
Florida, R. (2006) The flight of the creative class: The new global competition for talent. 
Liberal Education, 92(3) 326. 

 
Florida, R. (2002) The Rise of the Creative Class: And How It’s Transforming Work, 
Leisure, Community and Everyday Life. New York, NY: Basic Books. 

 
Florida, R. (1999) The Role of the University: Leveraging Talent, Not Technology. Issues 
in science and technology, 15(4) 67–73. 

 
Florida, R., Gates, G., Knudsen, B. and Stolarick, K. (2006) The university and the 
creative economy. Creative Class Group, Portland. 

 
Florida, R., Mellander, C. and Stolarick, K. (2008) Inside the black box of regional 
development—human capital, the creative class and tolerance. Journal of Economic 
Geography, 8(5) 615–649. 

 
Florida, R. and Tinagli, I. (2004) Europe in the creative age. Carnegie Mellon Software 
Industry Center. 

 
Florida, R. and Cohen, W. (1999) Engine or infrastructure? The university role in 
economic development. In: Industrializing Knowledge: University–Industry Linkages in 
Japan and the United States. MIT Press, 589–610. 
 
Flynn, N. (2017) Criminal Behaviour in Context: Space, Place and Desistance from 
Crime. Taylor & Francis. 

 



 204 

Franz, P. (2011) Attempts to bring knowledge, universities and spatial development 
together. International Journal of Knowledge-Based Development, 2(2) 129–131. 

 
Freeland, R.M. (2005) Universities and cities need to rethink their relationships. 
Chronicle of Philanthropy. 

 
Frenette, M. (2007) Do universities benefit local youth? Evidence from university and 
college participation, and graduate earnings following the creation of a new university. 
Statistics Canada, Analytical Studies Branch. 

 
Friedmann, J. (1986) The World City Hypothesis. Development and change, 17(1) 69–
83. 

 
Fuller, R.A., Tratalos, J., Warren, P.H., Davies, R.G., Pępkowska, A. and Gaston, K.J. 
(2010) Environment and Biodiversity. In: Dimensions of the Sustainable City. Future City. 
Springer, Dordrecht, 75–103. 
 
Furlong, A., Furlong, A. and Cartmel, F. (2009) Higher Education and Social Justice. 
McGraw-Hill Education (UK). 

 
Gallion, B. and Eisner, S. (1963) The Urban Pattern: City Planning and Design. 
Princeton: Van Nostrand. 

 
Galloway, S., Bell, D., Hamilton, C. and Scullion, A.C. (2006) Well-Being and Quality of 
Life: Measuring the Benefits of Culture and Sport - A Literature Review and Thinkpiece, 
Education (Scotland. Social Research). Edinburgh, UK: Scottish Government. 

 
Ganzeboom, H.B.G. and Treiman, D.J. (2003) Three Internationally Standardised 
Measures for Comparative Research on Occupational Status. In: Jürgen H. P. 
Hoffmeyer-Zlotnik and Christof Wolf (eds.) Advances in Cross-National Comparison: A 
European Working Book for Demographic and Socio-Economic Variables. Boston, MA: 
Springer US, 159–193. 

 
Garreau, J. (1991) Edge city: life on the new frontier. American demographics, 13(9) 24–
31. 

 
Gehl, J. (2013) Cities for People. Washington: Island Press. 

 
Gehl, J. (2011) Life Between Buildings: Using Public Space. Washington: Island Press. 

 
Georgiou, M. (2006) Architectural privacy: A topological approach to relational design 
problems. Bartlett School of Graduate Studies. 
 
Gibbons, S. (2004) The Costs of Urban Property Crime. The Economic Journal, 
114(499) F441–F463. Available from [accessed 15 February 2020]. 

 
Gibson, R. and Erle, S. (2006) Google Maps Hacks. ‘O’Reilly Media, Inc.’ 

 
Giddens, A. (1984) The Constitution of Society: Outline of the Theory of Structuration. 
California: University of California Press. 

 
Gieseking, J.J., Mangold, W., Katz, C., Low, S. and Saegert, S. (2014) The People, 
Place, and Space Reader. Abingdon-on-Thames: Routledge. 



 205 

 
Gilbert, A. (1993) Third World Cities: The Changing National Settlement System. Urban 
studies, 30(4/5) 721–740. 
 
Gilchrist, E., Bannister, J. and Ditton, J. (1998) Women and The “Fear Of Crime” 
Challenging the Accepted Stereotype. The British Journal of, Available from 
https://academic.oup.com/bjc/article-abstract/38/2/283/495071. 

 
Gill, P., Stewart, K., Treasure, E. and Chadwick, B. (2008) Methods of data collection in 
qualitative research: interviews and focus groups. British Dental Journal, 204(6) 291–
295. 

 
Gillham, B. (2008) Observation Techniques: Structured to Unstructured. London: 
Bloomsbury Academic. 

 
Glaeser, E. (2011) Triumph of the City. London: Pan Macmillan. 

 
Glaeser, E.L. (1998) Are Cities Dying? journal of economic perspectives: a journal of the 
American Economic Association, 12(2) 139–160. 

 
Glaeser, E.L., Kallal, H.D., Scheinkman, J.A. and Shleifer, A. (1992) Growth in cities. 
journal of political economy, 100(6) 1126–1152. 

 
Glaeser, E.L., Kolko, J. and Saiz, A. (2001) Consumer city. Journal of Economic 
Geography, 1(1) 27–50. 

 
Glasson, J. (2003) The Widening Local and Regional Development Impacts of the 
Modern Universities - A Tale of Two Cities (and North-South Perspectives). Local 
Economy, 18(1) 21–37. 

 
Goddard, J., Charles, D., Pike, A., Potts, G. and Bradley, D. (1994) Universities and 
communities. Committee of Vice-Chancellors. 

 
Goddard, J. and Kempton, L. (2011) Connecting universities to regional growth: a 
practical guide. European Union Regional Policy. 

 
Goddard, J., Kempton, L. and Vallance, P. (2013) The civic university: Connecting the 
global and the local. In: Roberta Capello Agnieszka Olechnicka (ed.) Universities, Cities 
and Regions: Loci for Knowledge and Innovation Creation. Abingdon-on-Thames: 
Routledge, 43–63. 

 
Goddard, J. and Puukka, J. (2008) The engagement of higher education institutions in 
regional development: An overview of the opportunities and challenges. Higher 
education management and policy, 20(2) 11–41. 

 
Goddard, J. and Vallance, P. (2013) The University and the City. Abingdon-on-Thames: 
Routledge. 
 
Goddard, J. (2018) The Civic University and the City. In: P. Meusburger, M. Heffernan, 
and L. Suarsana (eds.) Geographies of the University. Cham: Springer International 
Publishing, 355–373. 

 



 206 

Goddard, J., Vallance, P. and Kempton, L. (2012) The civic university: connecting the 
global and the local. In: R, Cappello, A, Olechnicka & G, Gorzelak (ed.) Universities, 
Cities and Regions. Abingdon-on-Thames: Routledge, 43–63. 

 
Golledge, R.G. (1997) Spatial Behavior: A Geographic Perspective. New York: Guilford 
Press. 

 
Goodall, B. (1987) The Penguin dictionary of human geography. London: Puffin. 

 
Goodship, P. (2015) The impact of an urban cable-car transport system on the spatial 
configuration of an informal settlement. In: Proceedings of the 10th International Space 
syntax Symposium. 2015. 

 
Google (2018) Google maps. Available from 
https://www.google.com/maps/@53.2267692,-0.5462055,379m/data=!3m1!1e3 
[accessed 2 January 2018]. 

 
Gordon, G. (1984) The shaping of urban morphology. Urban history, 11 1–10. 

 
Gottdiener, M. (1994) The Social Production of Urban Space. Texas: University of Texas 
Press. 

 
Gottdiener, M., Budd, L. and Lehtovuori, P. (2015) Key Concepts in Urban Studies. 
London: SAGE. 

 
Gottdiener, M., Hutchison, R. and Ryan, M.T. (2014) The New Urban Sociology. 
Colorado: Westview Press. 

 
GOV (2018) UK House Price Index. Available from 
http://landregistry.data.gov.uk/app/ukhpi/browse?from=2008-10-
01&location=http%3A%2F%2Flandregistry.data.gov.uk%2Fid%2Fregion%2Funited-
kingdom&to=2018-10-01 [accessed 21 November 2018]. 

 
Graser, A. (2013) Learning QGIS 2.0. Packt Publishing Ltd. 

 
Greene, M. and Penn, A. (1997) Socio-spatial analysis of four University Campuses: the 
implications of spatial configuration on creation and transmission of knowledge. In: 
Proceedings of the 1st Space syntax Symposium. 1997. 

 
Gregson, A., Bayliss, M. and Stephen, L. (2016) 5 years strategic plan 2016-21. 
Worcester city council. 
 
Grogger, J. and Weatherford, M.S. (1995) Crime, policing and the perception of 
neighborhood safety. Political geography, 14(6) 521–541. 

 
Gubrium, J.F. and Holstein, J.A. (2002) Handbook of interview research: context & 
method. California: Sage Publications. 

 
Guerreiro, J. and Pinto, H. (2012) The engaged university and institutional changes in 
Portuguese innovation systems. International Journal of Transitions and Innovation 
Systems, 2(1) 72–90. 

 



 207 

Gunasekara, C. (2006) Reframing the Role of Universities in the Development of 
Regional Innovation Systems. Technology Transfer, 31(1) 101–113. 

 
Gunasekara, C. (2004) Universities and Communities: A Case Study of Change in the 
Management of a University. Prometheus, 22(2) 201–211. 

 
Guston, D.H. (1999) Stabilizing the boundary between US politics and science: the role 
of the Office of Technology Transfer as a boundary organization. Social studies of 
science, 29(1) 87–111. 

 
Haar, S. (2011) The City as Campus: Urbanism and Higher Education in Chicago. 
Minnesota: University of Minnesota Press. 

 
Haggans, M. (2015) The Physical University: Contours of space and place in higher 
education. On the Horizon, 23(1) 72–74. 

 
Hajrasouliha, A. (2017) Campus score: Measuring university campus qualities. 
Landscape and urban planning, 158 166–176. 

 
Hajrasouliha, A.H. (2015) The Morphology of the ‘well-designed Campus’: Campus 
Design for a Sustainable and Livable Learning Environment. phd thesis. University of 
Utah. 

 
Hajrasouliha, A.H. and Ewing, R. (2016) Campus does matter: The relationship of 
student retention and degree attainment to campus design. Planning for Higher 
Education. 

 
Hall, P. (1998) Cities in civilization. London: Weidenfeld & Nicolson. 

 
Hall, P. (1997) The university and the city. GeoJournal, 41(4) 301–309. 

 
Hall, P.G. (1984) The world cities. London: Weidenfeld & Nicolson. 

 
Haney, W.G. and Knowles, E.S. (1978) Perception of neighborhoods by city and 
suburban residents. Human ecology, 6(2) 201–214. 

 
Hao, Y. (2014) Effects of Urban Morphology on Urban Sound Environment from the 
Perspective of Masking Effects. PhD thesis, University of Sheffield. 

 
Haq, S. and Girotto, S. (2003) Ability and intelligibility: Wayfinding and environmental 
cognition in the designed. In: Proceedings of the 4th international space syntax 
symposium. 2003. 

 
Harding, A. and Blokland, T. (2014) Urban Theory: A Critical Introduction to Power, 
Cities and Urbanism in the 21st Century. Robert Rojek (ed.). California: SAGE 
Publications. 

 
Hart, A. and Wolff, D. (2006) Developing local “communities of practice” through local 
community–university partnerships. Planning, practice & research, 21(1) 121–138. 
 
Harrison, J. and Turok, I. (2017) Universities, knowledge and regional development. 
Regional studies, 51(7) 977–981. 

 



 208 

Hawksworth, J., Jones, N.C., Goode, V. and Rimmington, L. (2017) Good growth for 
cities 2017. PwC. 
 
Hayward, K. (2016) City limits: Crime, consumer culture and the urban experience. 
Routledge-Cavendish. 

 
Heffernan, M., Suarsana, L. and Meusburger, P. (2018) Geographies of the University: 
An Introduction. In: Meusburger P., Heffernan M., Suarsana L. (ed.) Geographies of the 
University. Knowledge and Space. Cham: Springer, 1–20. 

 
Heggade, O.D. (1998) International labour standards and India--the case of women 
labour. Indian Journal of Labour Economics, 41(4) 1035–1043. 

 
Heijer, D. C. A. (2008) Managing the University Campus in an Urban Perspective: 
Theory, Challenges and Lessons from Dutch Practice. In: Corporations and Cities: 
Envisioning Corporate Real Estate in the Urban Future. 2008. 

 
Heijer, D. C. A. and Curvelo Magdaniel, F.T. (2012) The university campus as a 
knowledge city: exploring models and strategic choices. International Journal of 
Knowledge-Based Development, 3(3) 283–304. 
 
Heijer, D. A.C. and Curvelo Magdaniel, F.T. (2018) Campus–City Relations: Past, 
Present, and Future. In: P. Meusburger, M. Heffernan, and L. Suarsana (eds.) 
Geographies of the University. Cham: Springer International Publishing, 439–459. 

 
Helsper, H., Johnson, M., Johnson, T., Rubba, D. and Steiner, F. (1990) The Auraria 
campus: An example of American landscape design. Landscape and urban planning, 
19(1) 1–16. 

 
Henderson, J.V. (2010) Cities and Development. Journal of regional science, 50(1) 515–
540. 

 
Henderson, V. (1997) Medium size cities. Regional science and urban economics, 27(6) 
583–612. 

 
Hendrix, J. (2017) Bishop Robert Grosseteste and Lincoln Cathedral: Tracing 
Relationships between Medieval Concepts of Order and Built Form. Abingdon-on-
Thames: Routledge. 
 
Henson, V.A. and Stone, W.E. (1999) Campus crime: A victimization study. Journal of 
criminal justice, 27(4) 295–307. 

 
Hernbäck, J. (2012) Influence of Urban Form on Co-presence in Public Space: A Space 
syntax Analysis of Informal Settlements in Pune, India. KTH, Royal Institute of 
Technology. 

 
Herold, M., Scepan, J. and Clarke, K.C. (2002) The Use of Remote Sensing and 
Landscape Metrics to Describe Structures and Changes in Urban Land Uses. 
Environment & planning A, 34(8) 1443–1458. 

 
Hershberg, E., Nabeshima, K. and Yusuf, S. (2007) Opening the Ivory Tower to 
Business: University–Industry Linkages and the Development of Knowledge-Intensive 
Clusters in Asian Cities. World development, 35(6) 931–940. 

 



 209 

Hiely-Rayner, M. (2016) Methodology behind the Guardian University Guide 2019. 
Available from http://www.theguardian.com/education/2016/may/23/methodology-behind-
the-guardian-university-guide-2017 [accessed 4 July 2018]. 

 
Higher Education Funding Council for England (2018) Designation as an institution 
eligible for HEFCE funding - GOV.UK. 

 
Higher Education funding Council for England (2017) NSS results. Available from 
http://www.hefce.ac.uk/lt/nss/results/ [accessed 2017]. 

 
Higher Education Funding Council for England (2017) TEF outcome. Available from 
http://www.hefce.ac.uk/tefoutcomes/#/ [accessed 3 September 2018]. 

 
Higher Funding Council of England (2019) What is the REF? - REF 2021. Available from 
https://www.ref.ac.uk/about/what-is-the-ref/ [accessed 11 February 2019]. 

 
Hilberseimer, L. (1955) The nature of cities: origin, growth, and decline, pattern and form, 
planning problems. P. Theobald. 
 
Hilinski, C.M. (2009) Fear of Crime among College Students: A Test of the Shadow of 
Sexual Assault Hypothesis. American journal of criminal justice: AJCJ, 34(1) 84–102. 

 
Hillier, B. (1998) A Note on the Intuiting of Form: Three Issues in the Theory of Design. 
Environment and planning B, Planning & Design, 25(7) 37–40. 

 
Hillier, B. (2001) A theory of the city as object: or, how spatial laws mediate the social 
construction of urban space. In: Proceedings of the 3rd International Space syntax 
Symposium. 2001. 

 
Hillier, B. (1997) Cities as Movement Economies. In: Peter Droege (ed.) Intelligent 
Environments. Amsterdam, 295–344. 

 
Hillier, B. (2008) Space and spatiality: what the built environment needs from social 
theory. Building Research and Information, 36(3) 216–230. 

 
Hillier, B. (1996) Space Is the Machine: A Configurational Theory of Architecture. 
Cambridge: Cambridge University Press. 

 
Hillier, B. (2014) Spatial analysis and cultural information: the need for theory as well as 
method in space syntax analysis. In: Eleftheria Paliou, Undine Lieberwirth, and Silvia 
Polla (eds.) Spatial analysis and social spaces. Berlin, 19–48. 

 
Hillier, B. (2009) Spatial sustainability in cities: Organic patterns and sustainable forms. 
In: Proceedings of the 7th International Space syntax Symposium. 2009. 

 
Hillier, B. (2012) Studying Cities to Learn about Minds: Some Possible Implications of 
Space syntax for Spatial Cognition. Environment and planning B, Planning & Design, 
39(1) 12–32. 

 
Hillier, B., Al-Sayed, K., Turner, A., Iida, S. and Penn, A. (2014) Space syntax 
methodology. School of Architecture, UCL, London. 

 



 210 

Hillier, B. and Hanson, J. (1984a) The problem of space. In: Bill Hillier and Julienne 
Hanson (eds.) The social logic of space. Cambridge: Cambridge University Press, 26–
51. 

 
Hillier, B. and Hanson, J. (1984b) The Social Logic of Space. Cambridge: Cambridge 
University Press. 

 
Hillier, B., Hanson, J. and Graham, H. (1987) Ideas are in Things: An Application of the 
Space syntax Method to Discovering House Genotypes. Environment and planning B, 
Planning & Design, 14(4) 363–385. 

 
Hillier, B. and Iida, S. (2005) Network and Psychological Effects in Urban Movement. In: 
Spatial Information Theory. Heidelberg, 475–490. 

 
Hillier, B., Leaman, A., Stansall, P. and Bedford, M. (1976) Space syntax. Environment 
and planning. B, Planning & design, 3(2) 147–185. 

 
Hillier, B. and Penn, A. (2004) Rejoinder to Carlo Ratti. Environment and planning. B, 
Planning & design, 31(4) 501–511. 

 
Hillier, B., Penn, A., Hanson, J., Grajewski, T. and Xu, J. (1993) Natural Movement: Or, 
Configuration and Attraction in Urban Pedestrian Movement. Environment and planning. 
B, Planning & design, 20(1) 29–66. 

 
Hillier, B. and Sahbaz, O. (2009) An evidence based approach to crime and urban 
design. Or, can we have vitality, sustainability and security all at once. In: Cooper, R and 
Evans, G and Boyko, C (ed.) Designing Sustainable Cities: Decision-making Tools and 
Resources for Design. Wiley Blackwell, 163–186. 

 
Hillier, B. and Vaughan, L. (2007) The city as one thing. Progress in planning, 67(3) 205–
230. 

 
Hillier, W. (2013) Credible mechanisms or spatial determinism. Cities, 34 75–77. 

 
Hoffmeyer-Zlotnik, J.H.P. (2008) Harmonisation of Demographic and Socio-Economic 
Variables in Cross-National Survey Research. Bulletin de méthodologie sociologique. 
Bulletin of sociological methodology, (98) 5–24. 

 
Hoffmeyer-Zlotnik, J.H.P. and Wolf, C. (2003) Advances in Cross-National Comparison: 
A European Working Book for Demographic and Socio-economic Variables. Springer 
Science & Business Media. 

 
Holgate, H. (2017) European City Statistics. Available from 
https://www.ons.gov.uk/aboutus/whatwedo/programmesandprojects/europeancitystatistic
s [accessed 4 July 2018]. 

 
HomeCo (2018) House Prices Report for Lincoln - January 1995 to August 2018. 
Available from 
https://www.home.co.uk/guides/house_prices_report.htm?location=lincoln&all=1 
[accessed 5 November 2018]. 

 
Hornshaw, C. and Trueman, T. (2006) The University of Bath: a history. University of 
Bath. 



 211 

 
Hospers, G.-J. (2003) Creative cities in Europe. Intereconomics, 38(5) 260–269. 

 
Hothorn, T. and Everitt, B.S. (2014) A handbook of statistical analyses using R. Hall: 
Chapman and Hall/CRC. 

 
Hoyman, M. and Faricy, C. (2009) It Takes a Village: A Test of the Creative Class, Social 
Capital, and Human Capital Theories. Urban affairs review, 44(3) 311–333. 

 
Huggins, R. and Johnston, A. (2009) The Economic and Innovation Contribution of 
Universities: A Regional Perspective. Environment and planning C, Government & 
Policy, 27(6) 1088–1106. 

 
Hutter, M. (2015) Experiencing cities. Abingdon-on-Thames: Routledge. 

 
International Labour Office (1990) International standard classification of occupations: 
ISCO-88. Geneva: ILO. 

 
Isaksen, A. and Karlsen, J. (2010) Different Modes of Innovation and the Challenge of 
Connecting Universities and Industry: Case Studies of Two Regional Industries in 
Norway. European Planning Studies, 18(12) 1993–2008. 

 
Jacobs, J. (1986) Cities and the Wealth of Nations: Principles of Economic Life. London: 
Penguin Books Ltd. 

 
Jacobs, J. (1961) The death and life of great American Cities. New York: Random 
House. 
 
Jacobs, J. (1958) downtown is for People. In: W.H. Whyte (ed.) The exploding 
metropolis. Garden City, N.Y., Doubleday, 157–184. 

 
Jacobs, J. (1970) The economies of cities. London: Jonathan Cape. 

 
Jacobs, J. (1969) The Economy of Cities. New York: Vintage Books. 

 
Jacoby, K. (2006) What is space syntax? Does the urban form of the city affect the level 
of burglary and crime. In: Séminaire de Master Architectures et villes face à la 
Mondialisation. 2006 Royal Institute of Architecture. 

 
Jaffe, A.B. (1989) Real Effects of Academic Research. The American economic review, 
79(5) 957–970. 

 
Jamshed, S. (2014) Qualitative research method-interviewing and observation. Journal 
of basic and clinical physiology and pharmacology, 5(4) 87–88. 

 
Janin, H. (2009) The University in Medieval Life, 1179–1499. North Carolina: McFarland. 

 
Jantz, C.A., Goetz, S.J. and Shelley, M.K. (2004) Using the Sleuth Urban Growth Model 
to Simulate the Impacts of Future Policy Scenarios on Urban Land Use in the Baltimore-
Washington Metropolitan Area. Environment and planning. B, Planning & design, 31(2) 
251–271. 

 



 212 

Jenks, M. and Jones, C. (2010) Dimensions of the Sustainable City. Berlin: Springer 
Science & Business Media. 

 
Jiang, B. and Claramunt, C. (1999) A Comparison study on space syntax as a computer 
model of space. In: Proceedings of the 2nd International Symposium on Space syntax. 
1999. 

 
Jiang, B. and Claramunt, C. (2004) A structural approach to the model generalization of 
an urban street network. GeoInformatica, 8(2) 157–171. 

 
Jiang, B. and Claramunt, C. (2002) Integration of Space syntax into GIS: New 
Perspectives for Urban Morphology. Transactions in GIS, 6(3) 295–309. 

 
Joao Pinelo, A.T. (2010) Introduction to Depthmap. Space syntax Laboratory. 

 
Joardar, S.D. and Neill, J.W. (1978) The subtle differences in configuration of small 
public spaces. Landscape architecture, 68(11) 487–491. 

 
Johnes, G. (1988) Determinants of research output in economics departments in British 
universities. Research policy, 17(3) 171–178. 

 
Jones, R. (2001) Worcester Past and Present. Stroud: History Press Limited. 

 
Jöns, H. and Hoyler, M. (2013) Global geographies of higher education: The perspective 
of world university rankings. Geoforum; journal of physical, human, and regional 
geosciences, 46 45–59. 

 
Judd, D.R. and Fainstein, S.S. (1999) The Tourist City. London: Yale University Press. 

 
Jupp, V. (2006a) Mixed Methods. In: Victor Jupp (ed.) The Sage Dictionary of Social 
Research Methods. London: SAGE Publications, 179–180. 

 
Jupp, V. (2006b) The SAGE Dictionary of Social Research Methods. London: SAGE 
Publications. 
 
Kagan, C. and Diamond, J. (2019) University–Community Relations in the UK: Engaging 
Universities. Springer. 

 
Kane, M. (2012) The knowledge economy in a car dependent Perth, Western Australia: 
The story of knowledge intensification and urban sprawl. Paper for the special session-
Cities, regions and the new digital economy: new challenges and opportunities. RSA 
Delft. 

 
Karimi, K. (2012) A configurational approach to analytical urban design:’Space syntax' 
methodology. Urban Design International, 17(4) 297–318. 

 
Karimi, K. (1998) Continuity and change in old cities: an analytical investigation of the 
spatial structure in Iranian and English historic cities before and after modernisation. 
Doctoral thesis. University of London. 

 
Karimi, K. and Motamed, N. (2003) Urban planning of the city Isfahan in the past and 
present. In: Proceedings of the 4th International Space syntax Symposium. 2003. 

 



 213 

Karimi, K., Vaughan, L., Sailer, K., Palaiologou, G. and Bolton, T. (2015) The space 
syntax toolkit: Integrating depthmapX and exploratory spatial analysis workflows in 
QGIS. In: Proceedings of the 10th International Space syntax Symposium. 2015. 

 
Kashani, M. (2013) Sustainability indicators of Iranian vernacular architecture: The case 
of Yazd. i-rep.emu.edu.tr. 

 
Kelly, U., Mclellan, D. and Mcnicoll, I. (2010) Making an economic impact: Higher 
education and the English regions. London: Universities UK. 

 
Kelly, U., McLellan, D. and McNicoll, I. (2009) The impact of universities on the UK 
economy: fourth report, Universities UK. London: Universities UK. 

 
Kemp, D. (1992) The Pleasures and Treasures of Britain: A Discerning Traveller’s 
Companion. Oxford: Dundurn. 

 
Kim, Y.O. (1999) Spatial configuration, spatial cognition and spatial behaviour: the role of 
architectural intelligibility in shaping spatial experience. Doctoral thesis. University of 
London. 

 
Kim, Y.O. (2001) The Role of Spatial Configuration in Spatial Cognition. In: Proceedings 
of the 3rd International Space syntax Symposium. 2001. 

 
Kimatu, J.N. (2016) Evolution of strategic interactions from the triple to quad helix 
innovation models for sustainable development in the era of globalization. Journal of 
Innovation and Entrepreneurship, 5(1) 16. 

 
Kizilhan, T. and Kizilhan, S.B. (2015) The Rise of the Network Society-The Information 
Age: Economy, Society, and Culture. The Rise of the Network Society-The Information 
Age: Economy, Society, and Culture, 7(3) 277–280. 
 
Klaus, C.A. (2019) University Campuses: Experimentations on the Relations Between 
City and Nature Brazil. In: F.L. de Oliveira and I. Mell (eds.) Planning Cities with Nature: 
Theories, Strategies and Methods. Springer, 65–75. 

 
Knox, P. and Pinch, S. (2014) Urban Social Geography: An Introduction. Abingdon-on-
Thames: Routledge. 

 
Koohsari, M.J., Kaczynski, A.T., Mcormack, G.R. and Sugiyama, T. (2014) Using Space 
syntax to Assess the Built Environment for Physical Activity: Applications to Research on 
Parks and Public Open Spaces. Leisure Sciences, 36(2) 206–216. 

 
Koomen, E. (2008) Spatial analysis in support of physical planning. PhD thesis. Vrije 
Universiteit Amsterdam. dare.ubvu.vu.nl. 

 
Kostof, S. (1992) The City Assembled: The Elements of Urban Form Through History. 
Boston: Little, Brown. 

 
Kostoff, S. (1991) The city shaped: urban patterns and meanings through history. 
London: Thames and Hudson. 

 
Kourtit, K. and Nijkamp, P. (2012) Strangers on the Move: Ethnic Entrepreneurs as 
Urban Change Actors. European review, 20(3) 376–402. 



 214 

 
Krafta, R. (1997) Urban configurational complexity. In: Proceedings of the 1st 
International Symposium on Space syntax. 1997. 

 
Krafta, R. (1996) Urban Convergence: Morphology and Attraction. Environment and 
planning. B, Planning & design, 23(1) 37–48. 

 
Krier, R. (1979) Urban space. London: Academy Editions. 

 
Kropf, K. (2009) Aspects of urban form. Urban Morphology, 13(2) 105. 

 
Kropf, K. (1996) Urban tissue and the character of towns. Urban Design International, 
1(3) 247–263. 

 
Kropf, K.S. (2001) Conceptions of change in the built environment. Urban Morphology, 
5(1) 29–42. 

 
Kurtulus, I. and Griffiths, S. (2017) The effect of university campuses on the spatial 
cultures of two mid-sized towns: A comparative study of Nottingham, UK and Eskisehir, 
Turkey. Proceedings-11th International Space. 

 
Lambert-Chan, M. (2008) The university as economic engine. University Affairs. 

 
Larice, M. and Macdonald, E. (2013) The Urban Design Reader. Abingdon-on-Thames: 
Routledge. 

 
Larkham, P. (2005) Understanding urban form. Urban Design International, 93(2005) 
22–24. 
 
Latham, J. (2019) The relationship between university and city. Interviewed by N. 
Namvar. 15 October 

 
Lau, S.S.Y. and Yang, F. (2009) Introducing Healing Gardens into a Compact University 
Campus: Design Natural Space to Create Healthy and Sustainable Campuses. 
Landscape Research, 34(1) 55–81. 

 
Lavrakas, P.J. (2008) z-Score. Encyclopedia of survey research methods. London: 
SAGE Publications. 

 
Law, S., Chiaradia, A. and Schwander, C. (2012) Towards a multimodal space syntax 
analysis: A case study of the London street and underground network. In: Proceedings of 
the 8th Space syntax Symposium. 2012. 

 
Lawrence, D.L. and Low, S.M. (1990) The Built Environment and Spatial Form. Annual 
review of anthropology, 19 453–505. 

 
Leedy, P.D. (1974) Practical research: planning and design. New York: Macmillan. 

 
Lefebvre, H. (1991) The production of space, translated by Donald Nicholson-Smith. 
Oxford: Wiley-Blackwell. 

 
LeGates, R.T. and Stout, F. (2015) The City Reader. Abingdon-on-Thames: Routledge. 

 



 215 

Lemon, S. (2017) Population Statistics. Available from 
http://www.worcestershire.gov.uk/info/20044/research/795/population_statistics/2 
[accessed 17 November 2018]. 

 
Lendel, I. (2010) The Impact of Research Universities on Regional Economies: The 
Concept of University Products. Economic Development Quarterly, 24(3) 210–230. 

 
Levy, A. (1999) Urban morphology and the problem of the modern urban fabric: some 
questions for research. Urban Morphology, 3 79–85. 

 
Lewis, N.M. and Donald, B. (2010) A New Rubric for ‘Creative City’ Potential in Canada’s 
Smaller Cities. Urban studies, 47(1) 29–54. 

 
Li, S. and Ma, Y. (2014) Urbanization, Economic Development and Environmental 
Change. Sustainability: Science Practice and Policy, 6(8) 5143–5161. 

 
Lichfield, D. (1992) Urban Regeneration for the 1990s. London Planning Advisory 
Committee, London. 
 
Lincoln Local Strategic Partnership (2008) Lincoln’s Sustainable Community Strategy 
2008 – 2023 Vision – Our City Our Future. City of Lincoln Council.  
 
Lincolnshire County Council and Lincolnshire Enterprise (2013) LINKING LINCOLN: 
Lincoln City Centre Masterplan. Lincolnshire County Council. 
 
Liska, A.E., Lawrence, J.J. and Sanchirico, A. (1982) Fear of Crime as a Social Fact. 
Social forces; a scientific medium of social study and interpretation, 60(3) 760–770. 
Available from [accessed 21 February 2020]. 

 
Liu, B.-C. (1977) Quality of life indicators in U.S. Metropolitan Areas, 1970. Social 
indicators research, 4(1) 107–114. 

 
Liu, H., Gao, Y., Lu, L., Liu, S., Qu, H. and Ni, L.M. (2011) Visual analysis of route 
diversity. In: 2011 IEEE Conference on Visual Analytics Science and Technology 
(VAST). October 2011 ieeexplore.ieee.org, 171–180. 

 
Liu, J., Yu, M., Tomlinson, K. and Slik, J.W.F. (2017) Patterns and drivers of plant 
biodiversity in Chinese university campuses. Landscape and urban planning, 164 64–70. 

 
Liu, J.H. and Sibley, C.G. (2004) Attitudes and behavior in social space: Public good 
interventions based on shared representations and environmental influences. Journal of 
environmental psychology, 24(3) 373–384. 

 
Lock, D. (2012) A master plan for Worcester city center. Worcester City Council. 

 
Lockett, A. and Wright, M. (2005) Resources, capabilities, risk capital and the creation of 
university spin-out companies. Research policy, 34(7) 1043–1057. 

 
Loftman, P. and Nevin, B. (1992) Urban regeneration and social equity: a case study of 
Birmingham, 1986-1992. University of Central England in Birmingham, Faculty of the 
Built Environment, Birmingham School of Architecture. 

 



 216 

Logan, J.R. and Molotch, H.L. (1987) Urban Fortunes—The Political Economy of Place. 
California: University of California Press. 

 
Longley, P.A., Batty, M. and Shepherd, J. (1991) The Size, Shape and Dimension of 
Urban Settlements. Transactions of the Institute of British Geographers, 16(1) 75–94. 

 
Louis, C., Lawrence, M. and Keith, M. (2007) Research methods in education. New York: 
Routledge. 

 
Lynch, K. (1981a) A theory of good city form. Cambridge: MIT Press. 

 
Lynch, K. (1981b) A theory of good urban form. American Institute of Planners, 24(4) 
201–214. 

 
Lynch, K. (1995) City Sense and City Design: Writings and Projects of Kevin Lynch. 
Cambridge: MIT Press. 

 
Lynch, K. (1984) Good City Form. Cambridge: MIT Press. 

 
Lynch, K. (1960) The image of the city. Cambridge: MIT Press. 

 
Lynch, K. and Rodwin, L. (1958) A Theory of Urban Form. Journal of the American 
Institute of Planners, 24(4) 201–214. 

 
Macionis, J.J. and Parrillo, V.N. (2007) Cities and urban life. New Jersey: Pearson 
Education. 

 
Madanipour, A. (1996) Design of urban space: an inquiry into a socio-spatial process. 
New Jersey: John Wiley & Son Ltd. 

 
Madanipour, A. (2003) Public and private spaces of the city. Abingdon-on-Thames: 
Routledge. 

 
Madanipour, A. (2014) Urban Design, Space and Society. London: Macmillan Education 
UK. 

 
Magda, M. (2003) An Investigation of the Relation of Space to Society: A discussion on 
A. Giddens, H. Lefebvre and Space syntax. master thesis. University College of London. 

 
Maheu, L. (1995) Social movements and social classes: the future of collective action. 
London: SAGE Publications. 

 
Mahy, M., Alexander, C., Neis, H., Anninou, A. and King, I. (1987) A New Theory of 
Urban Design. Oxford: Oxford University Press. 

 
Mansfield, E. (1991) Academic research and industrial innovation. Research policy, 
20(1) 1–12. 

 
Mansfield, E. and Lee, J.-Y. (1996) The modern university: contributor to industrial 
innovation and recipient of industrial R&D support. Research policy, 25(7) 1047–1058. 

 
Manuel, C. (1996) The Rise of the Network Society, With a New Preface: The 
Information Age: Economy, Society, and Culture, Volume 1. Blackwell Publishers. 



 217 

 
Manuel, J (2019) The relationship between university and city. Interviewed by N. 
Namvar. 09 October 

 
March, L. and Stiny, G. (1985) Spatial Systems in Architecture and Design: Some 
History and Logic. Environment and planning B, Planning & Design, 12(1) 31–53. 

 
Marcus, C.C. and Francis, C. (1997) People Places: Design Guidlines for Urban Open 
Space. New Jersey: John Wiley & Sons. 

 
Margai, F. and Oyana, T.J. (2015) Spatial analysis: statistics, visualization, and 
computational methods. Florida: CRC Press. 
 
Maier, S.L. and DePrince, B.T. (2019) College students’ fear of crime and perception of 
safety: The influence of personal and university prevention measures. Journal of 
Criminal Justice Education, 1–19. 

 
Markusen, A., Wassall, G., DeNatale, D. and Cohen, R. (2006) The Cultural Economy: 
Comparing Industry, Firm and Occupational Approaches. In: North American Regional 
Science Council Meetings, Toronto, November. 2006. 

 
Marlet, G. and van Woerkens, C. (2007) The Dutch Creative Class and How it Fosters 
Urban Employment Growth. Urban studies, 44(13) 2605–2626. 

 
Marshall, A. (1890) Principles of Economics. London: Macmillan. 

 
Marshall, C. and Rossman, G.B. (2006) Designing Qualitative Research. London: SAGE 
Publication. 

 
Marshall, S. (2012) Planning, Design and the Complexity of Cities. In: Juval Portugali, 
Han Meyer, Egbert Stolk, and Ekim Tan (eds.) Complexity Theories of Cities Have Come 
of Age: An Overview with Implications to Urban Planning and Design. Berlin, Heidelberg: 
Springer Berlin Heidelberg, 191–205. 

 
Martins, I.C.G. and Marques, T.S. (2009) Evaluating quality of life in cities: towards new 
tools to support urban planning. 

 
Mathur, V.K. (1999) Human Capital-Based Strategy for Regional Economic 
Development. Economic Development Quarterly, 13(3) 203–216. 
 
McConnell, E.H. (1997) Fear of crime on campus: A study of a southern university. 
Journal of Security Administration, 20(2) 22. 

 
McLane, Y. (2013) Spatial Contexts, Permeability, and Visibility in Relation to Learning 
Experiences in Contemporary Academic Architecture. PhD thesis. Florida State 
University. diginole.lib.fsu.edu. 

 
McMillan, J.H. and Schumacher, S. (1984) Research in education: A conceptual 
introduction. Little, Brown. 

 
McNay, I. (1994) The Regional Dimension in Strategic Planning of Higher Education. 
Higher Education Quarterly, 48(4) 323–336. 

 



 218 

Mehta, P. (2008) The impact of urban regeneration on local housing markets--a case 
study of Liverpool. Liverpool UK, Retrieved March, 30 2014. 

 
Melluma, A. (1994) Metamorphoses of Latvian landscapes during fifty years of Soviet 
rule. GeoJournal, 33(1) 55–62. 
 
Melhuish, C. (2019) ‘A place for the unexpected, integrated into the city structure’: 
universities as agents of cosmopolitan urbanism. National Identities, Available from 
http://dx.doi.org/10.1080/14608944.2018.1498472. 

 
Melvin, P.M. (1987) The Organic City: Urban Definition and Neighborhood Organization 
1880--1920. Kentucky: University Press of Kentucky. 

 
Michael T. Ryan, Ray Hutchison, Mark Gottdiener (2018) The New Urban Sociology. 
Abingdon-on-Thames: Routledge. 

 
Miles, M. (2005) Interruptions: Testing the Rhetoric of Culturally Led Urban 
Development. Urban studies, 42(5-6) 889–911. 

 
Mohamed, A.A. and van Nes, A. (2017) Spatial accessibility and commercial land use 
patterns planned versus unplanned areas in Cairo. In: Proceedings of the 11th 
International Space syntax Symposium. 2017. 

 
Mohammed, A. (2011) Integration of Social Life with Urban Space syntax. PhD thesis. 
Brno University of Technology. Czech Republic. 

 
Moholy-Nagy, S. (1968) Matrix of man: An illustrated history of urban environment. New 
York: Praeger. 

 
Morgan, D. (2013) Integrating Qualitative and Quantitative Methods: A Pragmatic 
Approach. London: SAGE Publications. 

 
Morris, A.E.J. (1979) History of urban form: before the industrial revolutions. New Jersey:  
Wiley. 

 
Moudon, A.V. (1997) Urban morphology as an emerging interdisciplinary field. Urban 
morphology, (1) 3–10. 

 
Moughtin, C., Cuesta, R., Sarris, C. and Signoretta, P. (2003) Urban Design: Method and 
Techniques. Abingdon-on-Thames: Routledge. 

 
Moulaert, F. and Sekia, F. (2003) Territorial Innovation Models: A Critical Survey. 
Regional studies, 37(3) 289–302. 

 
Mulhall, A. (2003) In the field: notes on observation in qualitative research. Journal of 
advanced nursing, 41(3) 306–313. 

 
Mullins, P. (1994) Class Relations and Tourism Urbanization: The Regeneration of the 
Petite Bourgeoisie and the Emergence of a New Urban Form. International journal of 
urban and regional research, 18(4) 591–608. 

 



 219 

Munoz, P. (2010) Beyond Talent, Diversity and Technology: Transforming Small Cities 
into Creative Places. Msc Innovation, Creativity and Entrepreneurship. thesis. University 
of Liverpoo. papers.ssrn.com. 

 
Munro, K. and Grierson, D. (2017) Linking Space and Nature Syntaxes: The Influence of 
a Natural View Through Observed Behaviour at Arcosanti, Arizona, USA. In: Walter Leal 
Filho, Luciana Brandli, Paula Castro, and Julie Newman (eds.) Handbook of Theory and 
Practice of Sustainable Development in Higher Education: Volume 1. Cham: Springer 
International Publishing, 137–158. 

 
National Student Survey (2019) The National Student Survey. Available from 
https://www.thestudentsurvey.com/about.php [accessed 11 February 2019]. 
 
Namvar, N., Mills, G. and Elnokaly, A. (2019) The Role of a University in City 
Transformation. In: 12th International Space Syntax Symposium. 2019. 
Newman, P., Birrell, B., Holmes, D., Mathers, C., Newton, P., Oakley, G., O’Connor, A., 
Walker, B., Spessa, A. and Tait, D. (1996) Human settlements. Australian state of the 
environment report, 1996 1–57. 
 
Nasar, J.L., Fisher, B. and Grannis, M. (1993) Proximate physical cues to fear of crime. 
Landscape and urban planning, 26(1) 161–178. 
 
Newman, P., Birrell, B., Holmes, D., Mathers, C., Newton, P., Oakley, G., O’Connor, A., 
Walker, B., Spessa, A. and Tait, D. (1996) Human settlements. Australian state of the 
environment report, 1996 1–57. 

 
Nong, Y. and Du, Q. (2011) Urban growth pattern modeling using logistic regression. 
Geo-spatial information science = Diqui kongjian xinxi kexue xuebao / edited by Editorial 
Board of Geomatics and Information Science of Wuhan University, 14(1) 62–67. 

 
O’Mara, M.P. (2005) Cities of Knowledge: Cold War Science and the Search for the Next 
Silicon Valley. New Jersey: Princeton University Press. 

 
Office of National Statistics (2012) 2011 Census. Available from 
http://www.ons.gov.uk/ons/guide-method/census/2011/index.html [accessed 02,2016]. 
 
office of national statistics (2015) Chapter 2: Public Perceptions of Crime - Office for 
National Statistics Available from 
https://www.ons.gov.uk/peoplepopulationandcommunity/crimeandjustice/compendium/cri
mestatisticsfocusonpublicperceptionsofcrimeandthepoliceandthepersonalwellbeingofvicti
ms/2015-03-26/chapter2publicperceptionsofcrime [accessed 9 October 2019]. 

 
Office for Students (2018a) National Student Survey - NSS - Office for Students. 
Available from https://www.officeforstudents.org.uk/advice-and-guidance/student-
information-and-data/national-student-survey-nss/ [accessed 11 February 2019]. 

 
Office for Students (2018b) What is the TEF? - Office for Students. Available from 
https://www.officeforstudents.org.uk/advice-and-guidance/teaching/what-is-the-tef/ 
[accessed 11 February 2019]. 

 
Official Labour Market Statistics (2018) Area reports - Nomis - Official Labour Market 
Statistics. Available from https://www.nomisweb.co.uk/home/profiles.asp [accessed 15 
November 2018]. 

 



 220 

Okioga, C.K. (2013) The impact of students’ socio-economic background on academic 
performance in Universities, a case of students in Kisii University College. American 
International Journal of Social Science, 2(2) 38–46. 

 
Olajuyigbe, A., Omole, K., Tand, B. and Adenigba, A. (2016) Crime Mapping and 
Analysis in the Core Area of Akure, Nigeria. In: 21st Century Human Habitat: Issues, 
Sustainability and Development. 2016. 

 
Omer, I. and Zafrir-Reuven, O. (2010) Street patterns and spatial integration of Israeli 
cities. The Journal of Space syntax, 1(2) 280–295. 

 
Ordnance survey (2015) Election Maps. Available from 
https://www.ordnancesurvey.co.uk/election-maps/gb/ [accessed 15 November 2018]. 

 
Osman, K.M. and Suliman, M. (1995) The space syntax methodology: fits and misfits. 
Architecture and Behaviour, 10(2) 189–204. 

 
Oxford Economics (2016) The economic impact of the university of Bath. the university 
of Bath. 

 
Papageorgiou, J.C. (1976) Quality of life indicators. The International journal of 
environmental studies, 9(3) 177–186. 

 
Park, R.E., Burgess, E.W. and McKenzie, R.D. (1967) The City. Chicago: University of 
Chicago Press. 

 
PayScale (2017) Average Salary in Lincoln, England: Lincolnshire, United Kingdom. 
Available from https://www.payscale.com/research/UK/Location=Lincoln-England%3A-
Lincolnshire/Salary [accessed 9 October 2017]. 

 
Penn, A. (2003) Space syntax and Spatial Cognition: Or Why the Axial Line? 
Environment and behavior, 35(1) 30–65. 

 
Penn, A. and Turner, A. (2004) Movement-generated land-use agglomeration: simulation 
experiments on the drivers of fine-scale land-use patterning. Urban Design International, 
9(2) 81–96. 

 
Peponis, J. (2001) Interacting questions and descriptions. In: Proceedings of the 3rd 
International Space syntax Symposium. academia.edu. 

 
Peponis, J., Feng, C., Green, D., Haynie, D., Kim, S.H., Sheng, Q., Vialard, A. and 
Wang, H. (2015) Syntax and parametric analysis of superblock patterns. The Journal of 
Space syntax, 6(1) 109–141. 

 
Peponis, J., Hadjinikolaou, E., Livieratos, C. and Fatouros, D.A. (1989) The spatial core 
of urban culture. Ekistics; reviews on the problems and science of human settlements, 
56(334/335) 43–55. 

 
Peponis, J., Wineman, J., Bechtel, R.B. and Churchman, A. (2002) Handbook of 
Environmental Psychology. 

 
Perdikogianni, I. (2002) Heraklion-Chania: a study of its spatial and functional patterns. 
Master’s thesis. University College London. 



 221 

 
Perkin, H. (2007) History of Universities. In: James J. F. Forest and Philip G. Altbach 
(eds.) International Handbook of Higher Education. Dordrecht: Springer Netherlands, 
159–205. 

 
Perry, B. and May, T. (2006) Excellence, Relevance and the University: The ‘Missing 
Middle’ in Socio-Economic Engagement. Journal of Higher Education in Africa/Revue de 
l’enseignement supérieur en Afrique, 69–91. 

 
Perry, D., Wiewel, W. and Menendez, C. (2009) The University’s Role in Urban 
Development: From Enclave to Anchor Institution. Cambridge: Lincoln Institute of Land 
Policy, Land Lines. 

 
Perry, D.C. and Wiewel, W. (2015) The University as Urban Developer: Case Studies 
and Analysis: Case Studies and Analysis. Abingdon-on-Thames: Routledge. 

 
Plas, J.M. and Kvale, S. (1996) InterViews: An Introduction to Qualitative Research 
Interviewing. London: SAGE Publications. 

 
Pont, M.B. and Marcus, L. (2015) What can typology explain that configuration cannot. 
In: Proceedings of the 10th Space syntax Symposium. 2015. 

 
Popescu, A.I. (2011) The University as a Regional Development Catalyst: Frameworks 
to Assess the Contribution of Higher Education to Regional Development. European 
Economic Recovery and Regional Structural Transformations. 

 
Porter, M. (1998) On Competition (A Harvard Business Review Book). Boston: Harvard 
Business School. 

 
Portugali, J., Meyer, H., Stolk, E. and Tan, E. (2012) Complexity Theories of Cities Have 
Come of Age: An Overview with Implications to Urban Planning and Design. Berlin: 
Springer Science & Business Media. 

 
Raban, J. (1974) Soft city. London: Harvill Press. 

 
Rapoport, A. and Hawkes, R. (1970) The Perception of Urban Complexity. Journal of the 
American Institute of Planners, 36(2) 106–111. 

 
Raspe, O. and Van Oort, F. (2006) The Knowledge Economy and Urban Economic 
Growth. European Planning Studies, 14(9) 1209–1234. 

 
Ratti, C. (2004) Space syntax: Some Inconsistencies. Environment and planning B, 
Planning & Design, 31(4) 487–499. 

 
Rauch, J.E. (1993) Productivity Gains from Geographic Concentration of Human Capital: 
Evidence from the Cities. Journal of urban economics, 34(3) 380–400. 

 
Rausch, S. and Negrey, C. (2006) Does the Creative Engine Run? A Consideration of 
the Effect of Creative Class on Economic Strength and Growth. Journal of urban affairs, 
28(5) 473–489. 

 
Raynaud, P.L. (1980) The role of design in city form: organic and planned towns. PhD 
THESIS. Massachusetts Institute of Technology 



 222 

 
Reaves, B. and Goldberg, A.L. (1996) Campus Law Enforcement Agencies.  

 
Rees, E. (2017) Personal well-being in the UK - Office for National Statistics. Available 
from 
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/bulletins/measuringna
tionalwellbeing/april2016tomarch2017 [accessed 5 November 2018]. 

 
Relph, E.C. (1976) Place and placelessness. London: Pion Limited. 

 
Rezvani, M.R., Mansourian, H. and Sattari, M.H. (2013) Evaluating Quality of Life in 
Urban Areas (Case Study: Noorabad City, Iran). Social indicators research, 112(1) 203–
220. 

 
Richards, I. (2009) University of Lincoln and Siemens create innovative School of 
Engineering. Available from http://www.lincoln.ac.uk/news/2009/07/110.asp [accessed 
2016]. 

 
Richards, I. (2009) University of Lincoln Press Office. Available from 
http://www.lincoln.ac.uk/news/2009/07/110.asp [accessed 13 June 2018]. 

 
Ridder-Symoens, H. and Rüegg, W. (2003) A History of the University in Europe: 
Volume 1, Universities in the Middle Ages. Cambridge: Cambridge University Press. 
 
Robbins, L.R.B. (1963) Higher Education: Report of the Committee appointed by the 
Prime Minister under the chairmanship of Lord Robbins, 1961-63. HM Stationery Office. 

 
Roberts, P., Sykes, H. and Granger, R. (2016) Urban Regeneration. London: SAGE 
Publications. 
 
Robinson, M.B. (1998) High aesthetics/low incivilities: criminal victimization and 
perceptions of risk in a downtown environment. Journal of Security Administration, 21(2) 
19–32. 

 
Robinson, C. and Adams, N. (2008) Unlocking the Potential: The Role of Universities in 
Pursuing Regeneration and Promoting Sustainable Communities. Local Economy, 23(4) 
277–289. 

 
Rodgers, K. (2014) Worcester’s Hive. Building Today Magazine. 

 
Rodin, J. (2007) The University and Urban Revival: Out of the Ivory Tower and Into the 
Streets. Pennsylvania: University of Pennsylvania Press. 

 
Romijn, H. and Albu, M. (2002) Innovation, Networking and Proximity: Lessons from 
Small High Technology Firms in the UK. Regional studies, 36(1) 81–86. 

 
Rosenberg, N. (2006) Innovation and economic growth. Organisation for Economic Co-
Operation and Development (OECD), 52 43–52. 

 
Rosenberg, N. and Nelson, R. (1994) American universities and technical advance in 
industry. Research policy, 23(3) 323–348. 

 



 223 

Roth, L.M. (1993) Understanding architecture: Its elements, history, and meaning. 
Michigan Icon Editions. 

 
Rowe, C. and Koetter, F. (1983) Collage City. Cambridge: MIT Press. 
 
Rowlands, J. (2016) Academic Governance in the Contemporary University: 
Perspectives from Anglophone nations. illustrated (ed.). Springer. 

 
Royal Crescent Bath (2011) The History of Bath. Available from 
http://royalcrescentbath.co.uk/History%20bath.htm [accessed 2016]. 

 
Rubin, H.J. and Rubin, I.S. (2011) Qualitative Interviewing: The Art of Hearing Data. 
London: SAGE Publication. 

 
Russell Group (2019) Russell Group | About. Available from 
https://russellgroup.ac.uk/about/ [accessed 8 February 2019]. 

 
Russo, A.P., van den Berg, L. and Lavanga, M. (2007) Toward a Sustainable 
Relationship between City and University: A Stakeholdership Approach. Journal of 
Planning Education and Research, 27(2) 199–216. 

 
Ryan, F., Coughlan, M. and Cronin, P. (2009) Interviewing in qualitative research: The 
one-to-one interview. International journal of therapy and rehabilitation, 16(6) 309–314. 

 
Sadriyeva, Duncan and McCallum (2013) Worcester City Centre Regeneration Progress 
Review. Zeta Economics Ltd. 

 
Salingaros, N.A. (1998) Theory of the urban web. Journal of Urban Design, 3(1) 53–71. 

 
Salingaros, N.A. and West, B.J. (1999) A Universal Rule for the Distribution of Sizes. 
Environment and planning. B, Planning & design, 26(6) 909–923. 

 
Salomons, E.M. and Berghauser Pont, M. (2012) Urban traffic noise and the relation to 
urban density, form, and traffic elasticity. Landscape and urban planning, 108(1) 2–16. 

 
Sassen, S. (1991) The Global City: New York, London, Tokyo. Princeton: Princeton 
University Press 

 
Saunders, M., Lewis, P. and Thornhill, A. (2003) Research Methods for Business 
Students; Prentice Hall. 3rd Edition (ed.). Harlow: Financial Times Prentice Hall. 

 
Saxenian, A. (1996) Regional Advantage. London: Harvard University Press. 

 
Schostak and John (2005) Interviewing and Representation in Qualitative Research. 
Berkshire: McGraw-Hill Education. 
 
Schneider, R.H. and Kitchen, T. (2004) Crime, costs and the quality of life. In: Planning 
for crime prevention: A transatlantic perspective. Routledge. 

 
Scott, A.J. (2001) Global City-Regions: Trends, Theory, Policy: Trends, Theory, Policy. 
Oxford: Oxford University Press. 
 



 224 

Scott, J.C. (2006) The Mission of the University: Medieval to Postmodern 
Transformations. The Journal of Higher Education, 77(1) 1–39. 

 
Seefeld, K., Ed., M. and Linder, E. (2007) Statistics Using R with Biological Examples. 
Durham: University of New Hampshire. 

 
Selada, C., Cunha, I.V. and Tomaz, E. (2011) Creative-based strategies in small cities: A 
case-study approach. Redige, 2(2) 79–111. 

 
Semerci, F. (2016) A Proposed Method on the Analysis of the Square Functionality A 
Case Study: Beyazit Square Field Work. Journal of Construction and Building Materials, 
1(1) 12–20. 

 
Sexton, D.L. and Smilor, R.W. (1986) The Art and Science of Entrepreneurship. 
University of Illinois at Urbana-Champaign's Academy for Entrepreneurial Leadership 
Historical Research Reference in Entrepreneurship. Available at SSRN: 
https://ssrn.com/abstract=1496717 

 
Shane, S.A. (2004) Academic Entrepreneurship: University Spinoffs and Wealth 
Creation. Cheltenham: Edward Elgar Publishing. 

 
Shapiro, J. (2006) Smart Cities: Quality of Life, Productivity, and the Growth Effects of 
Human Capital. The review of economics and statistics, 88(2) 324–335. 

 
Sherry, B. (2005) Universities as Developers. An international conversation. Land Lines, 
17 11–13. 
 
Shi, L. (2018) A Neglected Population: Media Consumption, Perceived Risk, and Fear of 
Crime Among International Students. Journal of interpersonal violence,   
886260518766428. 

 
Shils, E. (1988) The university, the city, and the world: Chicago and the University of 
Chicago. In: Thomas Bender (ed.) The University and the City: From Medieval Origins to 
the Present. New York: Oxford University Press, 210–230. 

 
Shin, J.C., Toutkoushian, R.K. and Teichler, U. (2011) University Rankings: Theoretical 
Basis, Methodology and Impacts on Global Higher Education. London: Springer Science 
& Business Media. 

 
da Silva, L.C. and Heitor, T.V. (2014) Campus as a city, city as a campus: University 
Precincts in urban context. In: Proceedings of the 7th Knowledge Cities World Summit. 
2014. 

 
Simon, C.J. (1998) Human Capital and Metropolitan Employment Growth. Journal of 
urban economics, 43(2) 223–243. 

 
Simpson, P. (2011) Street Performance and the City: Public Space, Sociality, and 
Intervening in the Everyday. Space and Culture, 14(4) 415–430. 

 
Small, J. and Witherick, M. (1995) A modern dictionary of geography. Arnold. 

 
Smith, M.P. and Feagin, J.R. (1987) The capitalist city: Global restructuring and 
community politics. Oxford: Basil Blackwell. 



 225 

 
Smith, N. (2012) Development of University Campus to include Academic Buildings (D1), 
Offices (B1), Student Residential Accommodation (C2), Retail (A1), Restaurants and 
Cafes (A3) and Hotel (C1) with associated parking and landscaping (OUTLINE). 
University of Lincoln. 

 
Smuts, J. (1926) Holism and evolution. 1926. London: Macmillan Company. 

 
Space syntax Limited and UCL (2019) Overview Space syntax_Online Training Platform. 
Available from http://otp.spacesyntax.net/overview-2/ [accessed 2019]. 

 
Stachniss, C., Schill, K. and Uttal, D. (2012) Spatial Cognition VIII: International 
Conference, Spatial Cognition 2012, Kloster Seeon, Germany, August 31 -- September 
3, 2012, Proceedings. Springer. 

 
Stake, R.E. (1995) The Art of Case Study Research. London: SAGE Publications. 

 
Sternberg, E. (2000) An Integrative Theory of Urban Design. Journal of the American 
Planning Association. American Planning Association, 66(3) 265–278. 

 
Stolarick, K. and Florida, R. (2006) Creativity, Connections and Innovation: A Study of 
Linkages in the Montréal Region. Environment & planning A, 38(10) 1799–1817. 

 
Storper, M. and Scott, A.J. (2016) Current debates in urban theory: A critical 
assessment. Urban studies, 53(6) 1114–1136. 

 
Storper, M. and Scott, A.J. (2009) Rethinking human capital, creativity and urban growth. 
Journal of Economic Geography, 9(2) 147–167. 
 
Stuart, M. (2018) The relationship between university and city. Interviewed by N. 
Namvar. 27 June 

 
Sun, X. (2013) Comparative Analysis of Urban Morphology: Evaluating Space syntax 
and Traditional Morphological Methods. Master thesis. Engineering and Sustainable 
Development. University in Gävle, Sweden. 

 
Sutton, T., Dassau, O. and Sutton, M. (2009) A gentle introduction to GIS. Department of 
Land Affairs, Eastern Cape. 

 
Szalai, A. (1980) The meaning of comparative research on the quality of life. The quality 
of life, 7–21. 

 
Telega, A. (2016) Urban Street Network Analysis Using Space syntax in GIS -- Cracow 
Case Study. In: 2016 Baltic Geodetic Congress (BGC Geomatics). June 2016 
ieeexplore.ieee.org, 282–287. 

 
Tether, B.S. (2002) Who co-operates for innovation, and why: An empirical analysis. 
Research policy, 31(6) 947–967. 

 
Thanki, R. (1999) How do we know the value of higher education to regional 
development? Regional studies, 33(1) 84. 
 



 226 

The Central Lincolnshire Joint Strategic Planning Committee (2012) Core Strategy: 
Partial Draft Plan for Consultation. Central Lincolnshire Local Plan. 
 
The Complete University Guide (2018a) Crime Rates in University Cities and Towns. 
Available from https://www.thecompleteuniversityguide.co.uk/crime-rates-in-university-
cities-and-towns/ [accessed 6 November 2018]. 

 
The Complete University Guide (2018b) League Table Methodology. Available from 
https://www.thecompleteuniversityguide.co.uk/league-tables/university-and-subject-
league-tables-methodology/ [accessed 4 July 2018]. 

 
The complete university guide (2019) Top UK University League Tables and Rankings 
2020. Available from https://www.thecompleteuniversityguide.co.uk/league-
tables/rankings [accessed 20 June 2019]. 

 
The Conservation Studio (2007) Conservation Area No 18 Royal Infirmary. Worcester 
City Council. 

 
The Guardian (2019) University league tables. Available from 
https://www.theguardian.com/education/ng-interactive/2017/may/16/university-league-
tables-2018 [accessed 20 June 2019]. 

 
The Independent (2014) University of Lincoln. The Independent, 16 July. 

 
The Mayor of Bath (2017) 20th Century Bath. Available from 
http://www.mayorofbath.co.uk/20th-century-bath [accessed 24 February 2017]. 

 
The Sunday Times (2017) Good University Guide 2018: Methodology. Available from 
https://www.thetimes.co.uk/article/good-university-guide-2018-methodology-wz5lg7drc 
[accessed 4 July 2018]. 

 
The Times (2018) Good University Guide 2018. Available from 
https://www.thetimes.co.uk/article/good-university-guide-2018-in-full-tp6dzs7wn 
[accessed 20 June 2019]. 

 
Times Higher Education (2016) National Student Survey 2016: overall satisfaction 
results. Available from https://www.timeshighereducation.com/student/news/national-
student-survey-2016-overall-satisfaction-results [accessed 10 May 2017]. 

 
Times Higher Education (2017) Teaching excellence framework (TEF) results 2017. 
Available from https://www.timeshighereducation.com/news/teaching-excellence-
framework-tef-results-2017 [accessed 13 September 2017]. 

 
Times Higher Education (2018a) What is the TEF? Results of the teaching excellence 
framework 2018. Available from 
https://www.timeshighereducation.com/student/news/what-tef-results-teaching-
excellence-framework [accessed 11 February 2019]. 
 
Times Higher Education (2018b) Student Experience Survey 2018: the safest UK 
universities Available from https://www.timeshighereducation.com/student/best-
universities/student-experience-survey-2018-safest-uk-universities [accessed December 
2019]. 

 



 227 

Tonkiss, F. (2014) Cities by Design: The Social Life of Urban Form. London: John Wiley 
& Sons. 

 
Topçu, M., Topçu, K. and Deniz, K. (2007) Movement economy dependent on urban 
design. In: Proceedings, 6th International Space syntax Symposium, Istanbul. 2007 
academia.edu. 

 
Toutkoushian, R.K., Porter, S.R., Danielson, C. and Hollis, P.R. (2003) Using 
Publications Counts to Measure an Institution’s Research Productivity. Research in 
higher education, 44(2) 121–148. 
 
TPR (Technology Platform Report). (2004). Agora Cities for People, Space Syntax  
Limited, London. 

 
Treiman, D.J. (1977) Occupational Prestige in Comparative Perspective. New York: 
Academic Press. 

 
Trip, J.J. (2007) Assessing Quality of Place: A Comparative Analysis of Amsterdam and 
Rotterdam. Journal of urban affairs, 29(5) 501–517. 

 
Tsai, Y.-H. (2005) Quantifying Urban Form: Compactness versus “Sprawl”. Urban 
studies, 42(1) 141–161. 
 
Tseloni, A., Osborn, D.R., Trickett, A. and Pease, K. (2002) Modelling Property Crime 
Using the British Crime Survey. What Have We Learnt? The British journal of 
criminology, 42(1) 109–128. Available from [accessed 15 February 2020]. 

 
Turner, A. (2004) Depthmap 4. Bartlett School of Graduate Studies, UCL, London. 

 
Turner, A. (2007) From Axial to Road-Centre Lines: A New Representation for Space 
syntax and a New Model of Route Choice for Transport Network Analysis. Environment 
and planning. B, Planning & design, 34(3) 539–555. 

 
Turner, A., Doxa, M., O’Sullivan, D. and Penn, A. (2001) From Isovists to Visibility 
Graphs: A Methodology for the Analysis of Architectural Space. Environment and 
planning. B, Planning & design, 28(1) 103–121. 

 
Turner, A. and Penn, A. (1999) Making isovists syntactic: isovist integration analysis. In: 
Proceedings of the 2nd Space syntax Symposium.  

 
Turner, P.V. (1987) Campus: An American Planning Tradition. Cambridge: MIT press. 
 
UK crime stats (2018) UKCrimeStats.com - The Leading Independent Crime Data 
Platform. Available from http://www.ukcrimestats.com/Search/ [accessed 17 November 
2018]. 
 
UK Crime Stats (2001) What exactly does ‘Crime Rate’ mean and how do you calculate 
it? | UK Crime Stats Available from https://ukcrimestats.com/blog/faqs/what-exactly-
does-crime-rate-mean-and-how-do-you-calculate-it/ [accessed 11 January 2020]. 

 
UKSPA (2018) Bristol & Bath Science Park | UKSPA. Available from 
http://www.ukspa.org.uk/members/bbsp [accessed 20 January 2019]. 
 



 228 

University of Oxford (2019) Introduction and history Available from 
https://www.ox.ac.uk/about/organisation/history?wssl=1 [accessed 12 June 2019]. 

 
Universities UK (2018) Higher education in numbers. Available from 
https://www.universitiesuk.ac.uk/facts-and-stats/Pages/higher-education-data.aspx 
[accessed 6 November 2018]. 

 
Universities UK (2015) The economic role of UK universities. London: Universities UK. 

 
University and college union (2018) the NSS boycott. Available from 
https://www.ucu.org.uk/boycott-the-nss [accessed 6 November 2018]. 

 
University of Bath (2015a) Public Engagement at Bath supporting researchers to 
engage. University of Bath. 
 
University of Bath (2015b) The economic impact of the University. Available from 
http://www.bath.ac.uk/corporate-information/the-economic-impact-of-the-university/ 
[accessed 2017]. 

 
University of Bath (2017a) Rankings and reputation. Available from 
http://www.bath.ac.uk/corporate-information/rankings-and-reputation/ [accessed 24 
February 2018]. 

 
University of Bath (2017b) SCI Facts and Figures. Available from 
https://www.bath.ac.uk/corporate-information/facts-and-figures/ [accessed 2017]. 

 
University of Bath (2019) The story of the University. Available from 
https://www.bath.ac.uk/corporate-information/the-story-of-the-university/ [accessed 24 
February 2019]. 

 
University of Bath (2009) University of Bath: Masterplan 2009-2020. 

 
University of Lincoln (2018) About the university. Available from 
https://www.lincoln.ac.uk/home/abouttheuniversity/ [accessed 7 July 2018]. 

 
University of Lincoln (2015) Key Facts About the University of Lincoln. Available from 
https://www.lincoln.ac.uk/home/abouttheuniversity/keyfacts/ [accessed 22,08, 2016]. 
 
University of Lincoln (2019a) Green Light for Lincoln Medical School Building Available 
from https://www.lincoln.ac.uk/news/2019/03/1524.asp [accessed 15 January 2020]. 

 
University of Lincoln (2019b) The New Civic University: A university working with its 
communities. University of Lincoln. 

 
University of Lincoln (2017) University of Lincoln Campus Map. 

 
University of Lincoln (2011) Welcome to the School of Engineering. Available from 
https://www.lincoln.ac.uk/home/engineering/ [accessed 2017]. 

 
University of Worcester (2018) Facts and figures - University of Worcester. Available 
from https://www.worcester.ac.uk/about/university-information/facts-and-figures.aspx 
[accessed 24 February 2018]. 
 



 229 

University of Worcester (2019) National Student Survey. Available from 
https://www.worcester.ac.uk/life/student-surveys/national-student-survey.aspx [accessed 
13 June 2019]. 

 
University of Worcester (2009) History of Worcester Royal Infirmary to Be Brought Back 
to Life. Available from https://www.worcester.ac.uk/discover/history-of-worcester-royal-
infirmary-to-be-brought-back-to-life.html [accessed 2016]. 

 
University of Worcester (2017a) St John’s Campus Map - University of Worcester. 
Available from https://www.worcester.ac.uk/documents/st-johns-campus-map-university-
worcester-web.pdf [accessed 2017]. 
 
University of Worcester (2017b) University history - University of Worcester. Available 
from https://www2.worcester.ac.uk/discover/university-history.html [accessed 24 
February 2019]. 

 
University of Worcester (2015) The Hive library. Available from 
https://www.worcester.ac.uk/your-home/the-hive.html [accessed 2016]. 

 
University of Worcester (2014) University of Worcester history. Available from 
https://www.worcester.ac.uk/discover/university-history.html [accessed 2016]. 

 
University of Worcester (2013) University of Worcester strategic plan 2013-18. University 
of Worcester. 

 
Uyarra, E. (2010) Conceptualizing the Regional Roles of Universities, Implications and 
Contradictions. European Planning Studies, 18(8) 1227–1246. 

 
Van den Berg, L. and Russo, A.P. (2003) The Student City. Strategic Planning for 
Student Communities in EU Cities. European Regional Science Association. 

 
Van Der Wusten, H. (1997) The Urban University and its Identity: Roots, Location, Roles. 
Netherlands: Springer Science & Business Media. 

 
Van Heur, B. (2010) Small cities and the geographical bias of creative industries 
research and policy. Journal of Policy Research in Tourism, Leisure and Events, 2(2) 
189–192. 

 
Van Raan, A.F.J. (2005) Challenges in ranking of universities. In: Invited paper for the 
First International Conference on World Class Universities, Shanghai Jaio Tong 
University, Shanghai. 2005 researchgate.net, 133–143. 

 
Vauchez, A. and Pedersen, O. (1997) The First Universities: Studium Generale and the 
Origins of University Education in Europe. Cambridge: Cambridge University Press. 

 
Vaughan, L. (2001) Space syntax observation manual. Space syntax Ltd, London. 

 
Vaughan, L., Clark, D.L.C., Sahbaz, O. and Haklay, M. (muki) (2005) Space and 
exclusion: does urban morphology play a part in social deprivation? Area, 37(4) 402–
412. 

 
Vázquez, J.L., Lanero, A., Gutiérrez, P. and Sahelices, C. (2018) The Contribution of 
Smart Cities to Quality of Life from the View of Citizens. In: João Leitão, Helena Alves, 



 230 

Norris Krueger, and Jacob Park (eds.) Entrepreneurial, Innovative and Sustainable 
Ecosystems: Best Practices and Implications for Quality of Life. Cham: Springer 
International Publishing, 55–66. 

 
Veenhoven, R. (2000) The Four Qualities of Life: Ordering Concepts and Measures of 
the Good Life. Happiness Studies, 1 1–39. 

 
Vivant, E. (2013) Creatives in the city: Urban contradictions of the creative city. City, 
Culture and Society, 4(2) 57–63. 
 
Visit Lincoln. (2012) History of the Waterfront | Visit Lincoln Available from 
https://www.visitlincoln.com/about-lincoln/areas-of-lincoln/brayford-waterfront/history/ 
[accessed 12 June 2019]. 

 
Walford, N., Samarasundera, E., Phillips, J., Hockey, A. and Foreman, N. (2011) Older 
people’s navigation of urban areas as pedestrians: Measuring quality of the built 
environment using oral narratives and virtual routes. Landscape and urban planning, 
100(1) 163–168. 

 
Walker, I. and Zhu, Y. (2013) The impact of university degrees on the lifecycle of 
earnings: some further analysis. London: Department for Business, Innovation and Skills. 

 
Walsh, D. (2012) Historic Townscape Characterisation the Lincoln Townscape 
Assessment: a case study. The City of Lincoln Council. 

 
Wang, D., Ding, W., Lo, H., Morabito, M., Chen, P., Salazar, J. and Stepinski, T. (2013) 
Understanding the spatial distribution of crime based on its related variables using 
geospatial discriminative patterns. Computers, environment and urban systems, 39 93–
106. 

 
Wardle, T. (2014) Historic Worcester Streets: Their History and the People Who Lived 
and Worked in Them. MTC. 

 
Watson, D. (2007) Managing Civic and Community Engagement. Berkshire: Open 
University Press.  

 
Watson, D., Hollister, R., Stroud, S.E. and Babcock, E. (2011) The engaged university: 
International perspectives on civic engagement. Abingdon-on-Thames: Routledge. 

 
Watson, S. and Gibson, K. (1995) Postmodern spaces, cities and politics: An 
introduction. Postmodern Cities and Spaces. Oxford: Blackwell, pp.1-12. 

 
Way, T. (2016) The urban university ’s hybrid campus. Journal of Landscape 
Architecture, 11(1) 42–55. 

 
Wengraf, T. (2001) Qualitative research interviewing: Biographic narrative and semi-
structured methods. London: SAGE Publications. 
 
White, G. (2019) Campus Community’s Perception of Victimization and Fear of Crime 
Regarding Campus Violence and Safety. Eastern Illinois University. 

 
Whyte, W.H. (2001) The social life of small urban spaces. New York: Project for Public 
Spaces. 
 



 231 

Whyte, W.H. (2015) Redbrick: A Social and Architectural History of Britain’s Civic 
Universities. Oxford University Press. 

 
Wiewel, W., Kunst, K. and Dubicki, R. (2007) University Real Estate Development: 
Campus Expansion in Urban Settings. Lincoln Institute of Land Policy. 

 
Wiewel, W. and Perry, D.C. (2015) Global Universities and Urban Development: Case 
Studies and Analysis: Case Studies and Analysis. Abingdon-on-Thames: Routledge. 

 
Wiewel, W. and Perry, D.C. (2008) The university, the city, and the state: Institutional 
entrepreneurship or instrumentality of the state. In: David C. Perry Wim Wiewel (ed.) 
Global Universities and Urban Development: Case Studies and Analysis. 18. 

 
Wilkinson, E.M. and Willoughby, L.A. (1962) Goethe, Poet and Thinker: Essays. Edward 
Arnold. 

 
Wilkinson, L. and Friendly, M. (2009) The History of the Cluster Heat Map. The American 
statistician, 63(2) 179–184. 

 
Willan, T.S. (1937) The River Navigation and Trade of The Severn Valley, 1600–1750. 
The Economic history review, A8(1) 68–79. 

 
Willetts, D. (2014) Contribution of UK universities to national and local economic growth. 
Department for Business, Innovation and Skills. 

 
William G. Bowen, H.T.S. (1998) Universities and Their Leadership. Princeton University 
Press. 

 
Wojan, T.R. and McGranahan, D.A. (2007) Ambient Returns: Creative Capital’s 
Contribution to Local Manufacturing Competitiveness. Agricultural and Resource 
Economics Review, 36(1) 133–148. 

 
Worcestershire county council (2016) Population Statistics and Projections. 
Worcestershire county council. 

 
Wright, E.O. (1997) Classes. Verso. 

 
Wu, X. and Oldfield, P. (2015) How “Civic” the Trend Developed in the Histories of the 
Universities. Open Journal of Social Sciences, 3(06) 11–14. 

 
Xian, G., Crane, M. and Steinwand, D. (2005) Dynamic modeling of Tampa Bay urban 
development using parallel computing. Computers & geosciences, 31(7) 920–928. 

 
Yigitcanlar, T. (2011) Knowledge-based urban development redefined: from theory to 
practice knowledge-based development of cities. In: Tan Yigitcanlar and (ed.) 4th 
Knowledge Cities World Summit. 2011 The World Capital Institute and Ibero-American 
Community for Knowledge Systems, 389–399. 

 
Yin, R.K. (2017) Case study research and applications: Design and methods. Sage 
publications. 

 



 232 

Zarabadi, Z.S.S., Alvecheh, H.I. and Sarraf, H.A. (2013) Structural Analysis of the City 
Semiology (Case study: Yazd City). International Journal of Architecture and Urban 
Development, 3(3) 27–38. 

 
Zietsma, C. and Lawrence, T.B. (2010) Institutional Work in the Transformation of an 
Organizational Field: The Interplay of Boundary Work and Practice Work. Administrative 
science quarterly, 55(2) 189–221. 

 
Zubir, S.S. and Brebbia, C.A. (2013) The Sustainable City VIII (2 Volume Set): Urban 
Regeneration and Sustainability. WIT Press. 

 
Zumthor, P. (1998) Thinking Architecture. trans. Maureen Oberli-Turner. Baden: Lars Mi. 
illerPublishers. 

 
 


