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Abstract

 

The intention behind this study is to explore any potential relationships between spatial 

segregation, social exclusion and access to healthy food, using the London borough of 

Islington as a case study. The aim of the report is to use spatial analysis to contribute a 

new definition of accessibility, and a new framework for its measurement, to the existing 

body of research on the subject.   

 

The methods used in the study combine these variables in a variety of ways. Borough 

wide analysis of Islington attempts to draw together the analytical techniques of Space 

Syntax, the sociological distillation of census information and the geographical use of 

Ordnance Survey data in order to uncover unifying patterns. Finer scale, micro study of 

two specific areas within the borough builds on this with the introduction of a further 

social variable: access to culturally specific healthy foods. In an attempt to discover the 

role of correspondence between social groupings and spatial proximity, the availability of 

certain foods was surveyed in all the retailers accessible to two specific Bangladeshi 

communities.   

 

Subsequent discussion reveals that correspondence is less significant than the spatial 

property of integration. This is argued to be of particular relevance at a local scale, as 

while the majority of retail relies on passing footfall, and therefore global integration, 

those shops serving the needs of the most vulnerable and immobile must prioritise local 

relationships. It is therefore suggested that shops selling a variety of fresh fruit and 

vegetables, or those meeting culturally specific dietary requirements, are more likely to 

be found in areas of high local integration, or areas where the local structure is easily 

identifiable. While this ensures that food retailers are well distributed across the borough, 

therefore providing most of the population with sufficient physical access to healthy food, 

the introduction of an index of affordability drastically reduces this proportion, suggesting 

that the ability to pay may be the major restricting factor.  

 

Ultimately, food poverty is a complex issue, encompassing far more variables than those 

outlined here. Therefore, although spatial properties have their part to play, they are 

merely one of many contributing factors. It is suggested that the relationship between 

spatial segregation, social exclusion and access to healthy food will differ in line with the 
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characteristics of the area being studied; for example, well established communities may 

be able to overcome spatial restrictions in order to meet at least some of their specific 

needs. It is also suggested that many of the patterns presented in this thesis are not as 

strong in the specific inner London context studied as they may be in more rural or 

suburban areas.  
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Introduction

 

This study aims to question whether there is any empirical relationship between spatial 

segregation, social exclusion and access to healthy food. This question is raised in light 

of a wealth of published literature approaching the subject from a variety of disciplines, 

the most relevant of which is reviewed in this report1 . Previous studies examining 

physical access to healthy food have resulted in concepts such as food deserts, 

describing areas where there are no ‘accessible’ healthy food retailers. However, work of 

this nature is controversial as a result of the limitations associated with the often 

subjective interpretations of accessibility. With no empirical definition, many researchers 

apply arbitrary distances, or use inaccurate as the crow flies measurements, producing 

results that are open to dispute or vulnerable to manipulation. This study aims to divert 

from such limitations by consistently applying an improved definition of physical 

accessibility based on quantifiable spatial analysis of network properties, including 

topological walking distances. Subsequently, this spatial analysis will be related to social 

data in order to present an objective picture of the realities of food provision in the inner 

London borough of Islington. 

 

Islington was selected for this study as a result of its diverse social make up and the 

health variations that reflect poor diet in a relatively large proportion of the population. 

These are presented in further detail when the area of study of outlined2, following which 

the study’s findings are divided into two sections. The first presents the results of macro 

scale analysis of the entire borough, and the second details micro scale study of two 

specific areas selected to examine the social variable of ethnicity.  

 

The primary intention of the macro study is to illustrate the borough wide food choice, 

and subsequently relate this to indices of spatial segregation and social exclusion. GIS3 

software is used to analyse Ordnance Survey data detailing locations of not only shops, 

supermarkets, and street markets selling healthy foods, but also of takeaway restaurants 

used to indicate the potential for unhealthy meals to be consumed on a regular basis. 

This enables the assessment of areas from which access to healthy food could be 

                                                 
1
 Chapter 1 Literature Review 

2
 Chapter 2 Area of Study  

3
 Geographical information System 
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considered insufficient, which can subsequently be related to indices of social exclusion 

and poor health. In addition, the potential for exercise is examined through the 

accessibility of parks and green spaces, in order to question whether restrictions of this 

nature worsen the situation of those with poor diets. 

 

The social issues associated with access to healthy food are numerous and complex. 

However, while much previous research makes reference to such variables as ethnicity, 

very few attempt to quantify it in relation to physical access. In contrast, this thesis 

intends to go beyond broad borough wide generalisations and introduce finer scale, 

micro scale study of two specific areas of Islington where the Bangladeshi ethnic group 

is over represented. These are used to test the hypothesis that those who live in areas 

with higher correspondence between their spatial and transpatial social groupings are 

more likely to have their culturally specific dietary requirements met than those who live 

in an area where this model is weak. The methodology used is based on surveying the 

availability of specific foods in each retailer within reasonable walking distance of these 

study areas, following the definition of accessibility outlined above. The intention is to 

discover the ease with which members of the four main ethnic groups in Islington could 

fill a shopping basket of foods acceptable to their culture. The results of this survey are 

presented in relation to spatial analysis in order to explore whether there is any relation 

between spatial segregation, access to healthy food and the specific social variable of 

belonging to an ethnic group for whom food is culturally pivotal.  

 

Despite the limitations on this research4, the report concludes with a detailed discussion 

of the findings. In this final section both macro and micro scale analyses are combined to 

present interpretations of relations found between spatial segregation, social exclusion 

and access to healthy food, as well as suggestions as to why other expected patterns 

were absent.  

                                                 
4
 Resulting from limited time and resources; outlined in chapter five 
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1: Literature Review: Access to Healthy Food

 

There can be little doubt, in light of the plethora of information available, that a healthy 

diet is central to a healthy lifestyle; as Wynn observed “of all the…nutritional factors, the 

strongest inverse correlates with death-rates…are the consumption of fresh vegetables 

and fruit (Wynn, 1987, p. 79)” (Quoted in Wrigley et al, 2002, 2067). Many researchers 

have contributed to the “well-established and consistent evidence… that food 

consumption varies significantly by socioeconomic status, age, gender and place of 

residence.” (Wrigley et al, 2002a, 2029. Emphasis added). The suggestion that place of 

residence can affect nutrition has resulted in suspicion that the most deprived areas of 

the UK have limited access to healthy foods, especially fresh fruit and vegetables. As 

this academic debate grew, it resulted in the publication of several government papers 

including a Department of Health report (1999) highlighting that “the food choices people 

can make are shaped by the availability and affordability of food locally” (Wrigley et al, 

2002, 2061) 5 . The following chapter will first present a general review of relevant 

literature, and then look more specifically at ethnicity, in order to illustrate the specific 

contribution this thesis will make. 

 

The most prominent spatial concept found within the literature is the food desert 

metaphor. As Cummins et al describe in their report on the regenerative potential of 

supermarkets, this term “has been coined to describe poorer areas where communities 

have little access to an affordable and healthy diet” (Cummins et al, 2005, 288). Such an 

easily conceptualised metaphor immediately “caught the imagination of those involved in 

policy development” (Wrigley, 2002, 2032), but many researchers believe this was 

without adequate evidence. Many claim that it actually disguised the “complex nexus of 

interlinkages [sic.] between increasing health inequalities… differential access to food 

retail provision, compromised diets, under nutrition and social exclusion” (Wrigley, 2002, 

2032) that cause food poverty. Consequently, opinion on the existence of food deserts 

polarised. Wrigley belongs to the sceptical school that sees food deserts as “‘factoids’ or 

assumptions reported and repeated until they are considered true” (Cummins et al, 2005, 

288), and claim that subsequent, more detailed research “provided somewhat 

                                                 
5
 Wrigley et al are paraphrasing; Department of Health (1999) Reducing Inequalities in Health: An 

Action Report. London: Department of Health 



The Relationship Between Spatial Segregation, Social Exclusion and Access to Healthy Food 

 
Msc AAS 2007  15 

ambiguous results” (Wrigley, 2002, 2032). In contrast however, Clarke et al’s report 

Deriving Indicators of Access to Food Retail Provision in British Cities, accepts the 

existence of food deserts, using them as a fundamental variable when mapping areas of 

restricted access. Here, it is simply stated that “‘Food deserts’ exist because different 

residential areas experience different levels of access to grocery retailing facilities” 

(Clarke et al, 2002, 2043).  

 

Adopting Clarke et al’s definition enables initial links between access to healthy food and 

spatial segregation to be made, specifically with reference to natural movement6 and the 

movement economy7. Natural movement is the space- use generated by the properties 

of the grid itself, before any attractors are taken into account (Hillier et al, 1993). 

Subsequently, “some locations have more potential [for natural movement] than others… 

Such locations will therefore tend to have higher densities of development to take 

advantage of this, and higher densities will in turn have a multiplier effect” (Hillier, 

1996(a), 53). Therefore, residential background develops in spaces where the urban grid 

creates less natural movement, suggesting that there are likely to be areas where the 

movement economy has little or no impact, and the likelihood of finding well stocked 

shops and other facilities is reduced. While Space Syntax techniques quantify these 

ideas empirically, anecdotal evidence also shows an implicit understanding of the 

implications of such theories amongst local shops keepers. One complains that, “[s]ince 

buses started, little buses to Morissons, [a supermarket chain] now I don’t see people 

walking past” (Dowler et al, 2001, 30). Consequently, his business suffered because of 

reductions in passing footfall. 

  

In addition to these spatial concepts, there is a well published theory that large 

supermarket chains consciously avoid opening in the most segregated, low income 

areas. The Competition Commission reports suggestions that supermarkets do not 

“locate in deprived areas due to the poor returns available and fear of crime… leaving 

only expensive convenience stores with a captive consumer base” (Competition 

Commission, 2000, 312). According to Clarke et al, “Reliance on such stores 

exacerbates the problem of poor provision because households experience not just 

                                                 
6
 For further detail see Natural Movement: or Configuration and Attraction in Urban Pedestrian 

Movement, Hillier, 1993 
7
 For further detail see Cities as Movement Economies, Hillier, 1996(a) 
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limited access to food, but limited access to good quality, affordable fresh food.” (Clarke 

et al, 2002, 2051). However, in response to these claims the Competition Commission 

reveals that for the 100 lowest- income postal sectors in Great Britain, there were “no 

instances where a reference store is more than 1.3 miles from the centre of an area” 

(Competition Commission, 2002, 313). As this study defined a 2 mile radius without a 

store as indicative of a food desert, it claims to have found “no systematic link between 

the locational strategies of supermarket operators and restricted access to groceries” 

(Competition Commission, 2002, 314). However, other researchers would consider this 

distance too vast to be accessible8. Furthermore, the Commission cites Planning Policy 

Guidance claims that “[l]arge… supermarkets often play a vital role as anchor stores in 

maintaining the quality and range of shopping in smaller towns and district centres. They 

are also essential for the less mobile members of the community” (PPG6, Paragraph 

3.12. Quoted in Competition Commission, 2002, 302 Emphasis added). However, this 

generalised reference to the immobile is controversial, as even the Competition 

Commission concedes,”for mobility- impaired shoppers, access can be a problem even 

when stores are close” (Competition Commission, 2002, 314. Emphasis added). This 

common concern within the literature suggests the necessity of more detailed 

consideration of access, as epitomised in White et al’s definition of food deserts which 

claims they ”only actually existed for certain groups limited to shops within their 

immediate locality” (Cummins et al, 2005, 289). As the definition of access is so open, it 

is subject to disparities. For example, the Competition Commission makes reference to 

the centre of a postal area, raising concerns that their data was assessed as the crow 

flies, rather than as topological access on the ground. By highlighting, and subsequently 

avoiding similar limitations, this thesis will contribute to the growing body of literature by 

introducing the importance of spatial accessibility, in particular the use of network 

distances. In addition, as previous research into the use of Space Syntax methodology 

in the study of social exclusion in general has shown, it enables analysis of “street- level 

data at a spatial scale which relates to peoples’ everyday experience of urban life” 

(Vaughan et al, 2005, 10). Therefore, it is proposed that the application of spatial 

analysis in this study will shed light on the realities of food accessibility for the most 

vulnerable, highly restricted residents of an area.  

                                                 
8
 Later in this thesis (see page 35), as with the work of the researchers Donkin and Dowler, it will 

be shown that 500m is considered accessible. This is much smaller than 2miles, which equates 
to 3218m. 
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Previous research into the impact of 

supermarkets indicates the need for 

implementation of such analysis the 

finest scale possible. Opinion is 

polarised as to whether supermarkets 

actually offer the solution to limited 

food access that they theoretically 

promise. Clarke et al’s study 

contradicts asserts that “a new store 

will inevitably lead to decreased 

revenues at stores close by” (Clarke et 

al, 2002, 2053). They claim this will 

result in the closure of the more evenly 

distributed local shops, thus creating 

localised food deserts and further 

isolating the most vulnerable. 

Therefore, the need for finer scale 

analysis finer scale with reference to 

the most immobile members of society 

is apparent. However, this also occurs 

in reports that take a contrary view. For example, Wrigley et al claim that surveys of a 

deprived area in Leeds before and after the opening of a large supermarket reveal “a 

significant upward shift in fruit and vegetable consumption amongst those with the 

poorest diets in the pre- intervention period” (Wrigley et al, 2002, 2074)9. However, these 

results are based on a large area (figure 1.1), applying average characteristics to 

everyone, regardless of individual circumstances. This is highlighted by the contrasting 

conclusions of Cummins et al, who take account of a more localised community, and 

subsequently report that new supermarkets had no direct impact on diets because, while 

they “may increase access to a healthy diet…Improving food access alone, without 

                                                 
9
 It should be noted that this paper was funded by the Economic and Social Research Council 

(under award no. L135251002). While no specific funding from a supermarket chain is 
referenced, it is acknowledged that it was written in conjunction with the project’s “industrial 
partner J. Sainsbury plc” (Wrigley et al, 2002, 2061) 

 
 
Figure 1.1 The research area, its context and the 
site of the retail provision intervention from 
Wrigley et al’s study into the Impact of Improved 
Retail Access on Diet in a ‘Food Desert’.  
Source; Wrigley et al, 2002, p. 2063 
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improving knowledge of healthy eating, may even… have negative effects on diet.” 

(Cummins et al, 2005, 296)  

 

Here, Cummins at al are referring to the concept of food choice, defined by the Food 

Standards Agency as “the selection of foods for consumption, [resulting] from … social, 

environmental and economic influences, and… the variety of foods available” (Buttriss et 

al, 2004, 7). Assessment of the actual foodstuffs available is central to food choice, as 

while an area may appear to be well served in terms of local shops, if they only stock 

high fat, high salt, easily storable foods, then the local community will not have the 

potential to maintain a healthy diet. As Hitchman et al explain, the availability of cheap, 

filling food at the expense of fresh fruit and vegetables, can result in food poverty, which 

“in its modern form most commonly consists of nutritional rather than calorific 

inadequacy” (Hitchman et al, 2002, 9). Their in- depth interviews illuminate the daily 

reality of food poverty, and result in the conclusion that “access to an adequate diet is 

influenced by much more than the proximity to shops…The geography of food poverty 

cannot be simply drawn on a map” (Hitchman et al, 2002, 9). Indeed, Hitchman et al’s 

primary assertion is that the spatial factors limiting a healthy diet are merely a 

consequence of other, predominantly economic contributing variables10 (Hitchman et al, 

2002)11. 

                                                 
10

 According to Hitchman et al, these variables include time, family structure, childcare, working 
hours, housing circumstances and cooking skills 
11

 In light of this, the evidence to be presented here is severely limited as it is simply infeasible, 
given time and resource constraints, to consider all of these contributing factors. 



The Relationship Between Spatial Segregation, Social Exclusion and Access to Healthy Food 

 
Msc AAS 2007  19 

1.2: Literature Review: Ethnicity

 

 
One additional variable that this thesis will take account of is ethnicity. While Hitchman et 

al’s interviews reveal that cultural variables are important day- to- day factors with “a 

strong influence on diet in many households” (Hitchman et al, 2002, 21), other 

researchers regard them as the most powerful variable of all; “taking the view that 'we 

are what we eat', food is part of an individual's culture, religion and identity” (Kershen, 

2002, 5). Indeed, food’s psychological impact brings it to the fore in the life of ethnic 

minorities, as an extension of Kershen’s you are what you eat metaphor demonstrates; 

“diet can often work to preserve ethnic identity… retention of links with, and memories of 

kith, kin and homelands left behind” (Kershen, 2002, 7). The religious significance of 

food is also influential as for many people, “[f]ood and religion are inextricably linked” 

(Kershen, 2002, 10).  

 

The analysis presented in this paper owes a debt of gratitude to the work of the pre-

eminent researchers Donkin and Dowler, particularly their compilation of lists of healthy 

foods “seen as acceptable given current eating and shopping habits, by... ethnic 

groups.” (Donkin et al, published in Kershen, 2002, 202) 12. In their work, these lists 

formed the basis of surveys of the availability, price, and quality of foods available in 

London and the suburban area of Sandwell. In terms of defining the concept of access 

the Sandwell study has been the most thorough and successful to date, providing maps 

detailing potential topological access (figures 1.2 to 1.6).  

 

                                                 
12

 Examples of such food lists are found in Donkin and Dowler’s studies, Equal Access to Healthy 
Food for Ethnic Minorities? and Measuring Access to Healthy Food in Sandwell. Further details of 
their relevance to this paper can be found on page 74 
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Figure 1.2 The first map produced by the Dowler study Measuring Access to Healthy Food in 
Sandwell, records all roads within 500m of a postcode containing one shop selling some food. 
Source: Dowler et al, 2001, p.25 

 

 

Figure 1.3 The second map produced by the Dowler study Measuring Access to Healthy Food 
in Sandwell, records all roads within 500m of a postcode containing one or more reasonably 
stocked, reasonably priced shop.  
Source: Dowler et al, 2001, p.25 
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Figure 1.4 The third map produced by the Dowler study Measuring Access to Healthy Food in 
Sandwell, records all roads within 500m of a postcode containing one or more shops selling 8 
or more fresh fruit and vegetables.  
Source: Dowler et al, 2001, p.26 
 

 
Figure 1.5 The fourth map produced by the Dowler study Measuring Access to Healthy Food 
in Sandwell, records the numbers of items of fresh fruit stocked in one or more shop in 
postcodes shown.  
Source: Dowler et al, 2001, p.26 
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While the results from London are more positive than Sandwell, both find that while there 

are very few areas that require a journey greater than 500m to find a food retail outlet of 

some kind. However, analysis restricted to only reasonably priced shops reveals “fewer 

roads within 500m of a postcode containing an outlet selling ‘healthier’ food” (Donkin et 

al, published in Kershen, 2002, 206). In addition, it was found that certain culturally 

specific, traditional foods were completely unavailable, which it was assumed would, 

over time, “contribute less to their diet… and that more easily available substitutes will 

be purchased” (Donkin et al, published in Kershen, 2002, 207). The substitution of 

traditional produce with more readily available, easily stored foods, commonly high in fat, 

salt, and sugar is a prominent concern. Acculturation, the ‘phenomena that result[s] 

when different groups of individuals having different cultures come into continuous first 

hand contact with subsequent changes in the original culture pattern of either or both’” 

(Redfield 1936, cited in Jamal 1996, p. 13 Quoted by Mitchell, 2006, pp 77-78) is central 

to this. While it is necessary, to some extent, for cultures to assimilate to their 

environment, it is well documented that people from ethnic backgrounds in the UK who 

Figure 1.6 The fifth map produced by the Dowler study Measuring Access to Healthy Food in 
Sandwell, records all roads within 500m of a postcode containing one or more shop where 
food is reasonably priced and which sell more than 8 kinds of fresh fruit and vegetables. 
Source: Dowler et al, 2001, p.27 
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continue to eat a culturally traditional diet tend to have higher nutrient intakes (Donkin et 

al, 2002, 211). Landman et al observe this pattern, claiming that “former migrants' diets 

are generally closer to the 'healthy' pattern that the general population are advised to 

take” (Landman et al, 2001, 653). However, they also observe that “after a decade, the 

dietary fat intake of women of South Asian descent had become similar to the diet of the 

general population” (Landman et al, 2001). Hitchman et al make it apparent that many 

people within these communities realise that “the first generation seemed to persist with 

more traditional diets, cooking without much resort to convenience foods… the second 

generation seemed to be mixing both traditional and convenience cultures” (Hitchman et 

al, 2002, 49). Kershen indicates the impacts this can have on health, showing that 

“young Bangladeshis who combine their traditional diet with very sweet fast food 'snacks' 

are courting major dental problems, whilst the older generation… suffer levels of 

diabetes and heart disease which are four times higher than their western counterparts. 

Though the origins of this are… often congenital the conditions are compounded by an 

increasingly westernised diet” (Kershen, 2002, pp 9-10. Emphasis added). This is further 

compounded by a lack of physical activity, as reported in Landman’s attempts to identify 

links between diet and disease among former migrants in the UK. The lowest 

participation in life enhancing activities is among men of Bangladeshi origin (Landman et 

al, 2001). Mannan and Boucher identify the consequences of such lifestyles, claiming 

that they “compound[s] the damage done by poor maternal nutrition decades earlier 

which… leads to marked increases in diabetes, heart disease and stroke” (Mannan et al, 

published in Kershen, 2002, 230). However, Donkin et al’s study found that it is actually 

the indigenous White population who are most likely to find shops inaccessible; “Gujarati 

Hindus tend to live in areas where there is 500m walking access to reasonably priced 

‘healthy’ foods that they would probably find acceptable. Africans also tend to live nearer 

the shops. Black Caribbeans show a less consistent pattern and white UK population are 

much more evenly spread throughout the area, and so more do not have easy access to 

reasonably priced well stocked shops” (Donkin et al, published in Kershen, 2002, 207). 

 

In light of the “limited and sometimes conflicting evidence” (Landman, 2001, 654) of 

previous research, this thesis has two primary intentions, both aiming to establish spatial 

accessibility as one of the variables that warrants consideration. The first intention is to 

use network properties to establish the significance of physical restrictions, the second is 

to create and apply a quantifiable definition of accessibility. Once this has been achieved, 
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the complex network of social and economic factors that further restrict healthy diets, 

including ethnicity, can be illuminated further and therefore take us one step closer to 

understanding this apparent “cycle of disadvantage” (Landman, 2001, 654). 
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2: Area of Study: The Borough of Islington

 

 
The borough of Islington, “an area of significant social contrasts” (Commission for Racial 

Equality (CRE)13), was selected as the case study for this report due to the ethnic and 

social variety amongst its population. As “poverty and health are intimately linked” 

(Hitchman et al, 2002, 46), it is the most deprived who are likely to lack adequate 

nutrition, and therefore suspected to have poor access to healthy food. In support of this, 

the National Food Survey (1999) “shows daily fruit … consumption being twice as high in 

high- income households as in low- income households, with high-income households 

devoting 12 per cent of their average weekly food expenditure to fruit… compared with 

just 7 per cent in the case of low- income households” (Wrigley, 2002, 2029). The 

contrasting social conditions within Islington are demonstrated by the Office of the 

Deputy Prime Minister’s14 Indices of Multiple Deprivation15 which rank Islington as “the 

6th most deprived borough in England, and the 3rd most deprived in London” (Islington 

Primary Care Trust (IPCT) 16, 2005, 1). The levels of deprivation within Islington vary 

considerably (figure 2.1), explaining the general perception of it as a wealthy borough, 

when in reality large proportions are amongst the most deprived in England.  

 

 

                                                 
13

 All references from Commission for Racial Equality are taken from their website 
www.cre.gov.uk, and referred to as CRE from this point on. 
14

 Referred to as ODPM from this point on 
15

 Referred to as IMD from this point on. The IMD will be explained in more detail in the macro 
study methodology, page 30. 
16

 Referred to as IPCT from this point on 
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Approximately one quarter of Islington’s residents describe themselves as non- white 17 

(IPCT, 2005). Ethnic variation is indicated by the Diversity Index Score, defined as “the 

probability that two people chosen at random from a given area would be from different 

ethnic groups” (CRE, 2007). Islington scores 0.65 on this scale, indicating a 65% chance 

of such meetings occurring. As those boroughs that score over 0.5 are considered to 

have high ethnic diversity (Office for National Statistics (ONS) 18 ), Islington ranks 

amongst highest in the country. Age and car ownership can both affect mobility, and are 

therefore relevant variables in assessing potential access to healthy food. In Islington, 

62% of the population does not own a car (figure 2.2), reflecting Wrigley’s observation 

that, “those in the lowest income/ socioeconomic grouping were less likely to… use a car 

for food shopping” (Wrigley, 2002, 2032). On average, the population of Islington is 

younger than both London and England (figure 2.3). However, as “physical frailty or the 

lack of reliable transport meant that older people were often dependent on their local 

stores, and invariably paid higher prices” (Hitchman et al, 2002, 39), those areas where 

the population is elderly are an important consideration (figure 2.4).  

                                                 
17

 As of 2004 
18

 Referred to as ONS from this point on 

 
 
Figure 2.1 Ranks of deprivation (according to Lower Layer Super Output areas) across 
Islington and neighbouring boroughs  
Map produced in MapInfo GIS software by author, with data from Office of Deputy Prime Minister, 
Indices of Deprivation 2004 

Rank of IMD
Islington and Surrounding Boroughs
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2,800 to 3,700   (63)

3,700 to 4,300   (43)

4,300 to 5,200   (51)

5,200 to 6,200   (44)

6,200 to 7,800   (56)

7,800 to 10,200   (48)

10,200 to 30,000   (77)
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Figure 2.2 Percentages of the population of Islington that do not own a car. Area with 
lowest car ownership highlighted  
Source: Office for National Statistics, Neighbourhood Statistics.  

 

Figure 2.3 Diagram to illustrate the age structure 
of Islington.  
 
Source: Sustainable Transport Strategy 2006-2016 

Figure 2.4 Percentages of the population 
aged 65- 74. Most elderly area highlighted 
Source: Office for National Statistics, 
Neighbourhood Statistics 
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In addition to the variables outlined above, indices of poor health are central to this 

thesis. These also vary widely across Islington, as demonstrated by differences in life 

expectancy within the borough. For men, there is a difference of 5.4 years between 

wards, for women it is 3.5 years (IPCT, 2005(a)). Of particular relevance to this thesis 

are levels of obesity, heart disease and diabetes, all associated with poor diet. In 

Islington the prevalence of obesity is 20.5%, compared with a national average of 21.4%. 

Coronary Heart Disease is the borough’s single biggest cause of mortality, accounting 

for 19% of all deaths each year, and Islington has 42% more deaths from diabetes than 

occur nationally. This may result in part from the fact that daily consumption of five 

portions of fruit and vegetables in the borough is estimated to be 21.4%, compared with 

24% nationally. However, exercise levels fare better, as although the amount of adult 

men who take regular exercise is lower than the national average, (32% in Islington 

compared with 38% nationally), the number of women is slightly higher (27% in Islington 

compared with 25% nationally) (all statistics from IPCT, 2005 (a)). 
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3.1: Macro Study: Borough Wide: Methodology 

 

The following chapter presents borough wide analysis undertaken in an attempt to 

uncover relationships between spatial segregation, social exclusion and access to 

healthy food in Islington. Spatial segregation is identified using the analytical techniques 

of Space Syntax based predominantly on a segment model of the borough (figure 3.1); a 

form of spatial representation used frequently at an urban scale19. This is extracted from 

a larger model of London 20  cut leaving a 2.5-3km buffer around the administrative 

boundary of the borough in order to avoid edge effects21.  

 

                                                 
19

 This representation begins as an axial map of the area, defined as “the least set of longest 
lines of direct movement that pass through all the public space of a settlement and make all 
connections” (Hillier, 2002, 1). Subsequently, this is converted into a segment model by splitting 
the axial lines at each junction between them.  
20

 Cut at natural boundaries such as railway lines and rivers wherever possible 
21

 Edge effects can result in distorted spatial analysis because the software used assumes there 
are no further nodes beyond the map provided; therefore those on the edge appear to have far 
fewer connections. The map must be cut in order to remain manageable for the software used. 

 
Figure 3.1 The segment model of Islington, including buffer of approximately 2.5-3km around 
the administrative borough boundary of Islington. 
Source: Space Syntax Laboratory, UCL 
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In order to quantify spatial segregation, the concept of integration is central to this study 

(figure 3.2). Integration measures the average topological depth of each space from all 

other spaces in the configuration 22  at both global and local scales 23 . “The most 

integrated lines are those from which all others are shallowest…and the most 

segregated are those from which they are deepest” (Hillier et al, 1989, 35) 24. The 

second measure considered is choice (figure 3.3), which “indexes how often each line is 

used on topologically shortest paths from all lines to all other lines” (Hillier, 1989, 35)25. 

Previous research suggests that choice may be “a better predictor of movement for 

‘inhabitants’ with more knowledge of the local structure than ‘strangers’ who rely on 

reading the layout” (Hillier, 1987, 237). 

                                                 
22

 The Configuration is the system of relations that takes into account all relations.  
23

 The scale of analysis depends on the amount of segments taken into consideration. Global 
analysis measures the topological depth of each segment from every other segment in the 
configuration; local integration is calculated to a pre determined metric radius (500m)  
24

 Software is not available to automatically calculate the integration of segment models, (unlike 
axial models) therefore this measure is represented by the calculation 1/MD (1/ Mean Depth). 
25

 Throughout this report, whenever choice is referred to the values have been logged in order to 
normalise them.  

 

Global Integration of the Segment model 
 

Figure 3.2 Integration values  
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Social exclusion is represented by Indices of Multiple Deprivation (IMD) 2004, derived 

from census data and based on “37 indicators which have been combined into seven 

domains” (Government Office for London, 2004, 1) 26. This data is aggregated into Lower 

Layer Super Output Areas 27  (figure 3.4), which “contain between 1,000 and 3,000 

people” (Government Office for London, 2004, 1). Of particular relevance to this study is 

the Health Deprivation & Disability domain, intended to identify “areas with relatively high 

rates of people who die prematurely or whose quality of life is impaired by poor health” 

(Office of Deputy Prime Minister (ODPM) 2003, 23), aggregation of which suggests 

“Health problems were often clustered“ (Salway, 2007, 2). As this variable is an integral 

component of the IMD, it is unsurprising to find a high correlation between the two 

(figures 3.4 and 3.5). 

                                                 
26

 The seven domains are defined as Income, Employment, Health & Disability, Education, Skills 
and Training, Barriers to Housing and Services, Crime & Disorder, The Living Environment 
27

 The ‘Lower Layer Super Output Area’ is one scale of the small blocks of land that the country 
has been divided into for statistical purposes to allow census data to be looked at in more detail 
at smaller local areas (http://neighbourhood.statistics.gov.uk/). This will be referred to as LLSOA 
subsequently.  

 

Global Choice of the Segment model 
 

Figure 3.3 Choice values  

 

Local Choice of the segment model (radius 
500m) 
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In the following chapter, these variables are related to information on different food 

retailers taken from taken from Ordnance Survey Address Layer 2 (AL2)28 data. AL2 

contains precise coordinates and descriptions for each address in the UK, allowing “the 

identification of a geographical feature’s location within the physical environment” 

(Ordnance Survey, 2006, 18). Using GIS software, this data can be refined and filtered 

according to various parameters in order to analyse the different types of food retailer in 

                                                 
28

 Referred to as AL2 from this point on 

                
                                     

 
Figure 3.4 Comparison of the ranks of deprivation across Islington (left) with the rank of health 
deprivation and disability (right).  
Source: Neighbourhood Statistics, Office for National Statistics. Maps produced in Mapinfo 
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Figure 3.5 Regression plot of Index of Multiple Deprivation combined score and the scores for 
Health Deprivation and Disability. 
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the borough. For this study, all News Agents and Off Licenses were separated from the 

other shops selling some food (figure 3.6)29, in order to exclude those likely to sell only 

unhealthy snack food30. This does not completely eradicate unhealthy snack food from 

the analysis however, as it is ”much more widely available in local shops than the items 

defined as ‘healthier’” (Dowler et al, 2001, 23) and are therefore assumed to be available 

in all remaining outlets. GIS software also enabled some assessment of affordability, the 

second variable in Donkin et al’s definition of accessibility; “the ease by which a 

household can physically get to shops which sell healthy food; and … the ability of the 

household to pay for such food once at the shops” (Donkin et al, in Kershen, 2002, 199). 

As food is more expensive in local shops and independent small supermarkets than in 

large supermarkets (Donkin et al, in Kershen, 2002, 200), it is suggested that a data- set 

containing only national chain supermarkets (figure 3.7)31 could be used as an index of 

affordability32. In order to produce a comprehensive picture of food choice throughout the 

borough, similar analysis of the distribution of takeaway restaurants was undertaken33 

into in order to capture any discrepancies between access to healthy food, and access 

to particularly unhealthy food. Finally, it was also deemed necessary to explore the 

relationship of access to healthy food with the locations of parks and designated green 

space, taken as indicative of the potential for exercise in Islington. 

                                                 
29

 Firstly, all retailers selling some food were selected by hand one at a time using the name and 
description of the organisation in order to judge what they were likely to sell. This dataset of all 
shops selling some food could then be refined using the GIS software to search both Primary 
Address and Organisation fields for all names containing either “News”, “Agent”, “Off” or “License” 
30

 From this point on, the term local shops will refer to all shops that sell some food, excluding 
News Agents and Off Licenses. 
31

 Supermarkets were selected in a similar way to the News Agents and Off Licenses, this time 
using the software to search the Base Function field for “Supermarket”. Selecting those that 
belong to national chains was done one at a time by hand. 
32

 In lieu of a comprehensive survey of prices across the borough, which time and resource 
constraints prevented. 
33

 Again, takeaways were selected using the software to search the Base Function field for all 
“Take Away” 
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All the shops in the borough that sell some 
Food (including News Agents and Off 
Licenses) are represented as blue circles.  
 

Figure 3.6 Local Shops in Islington  
Source: Address Layer 2 Data   
 

 
All the supermarkets in Islington are 
represented as red circles.  
 
Figure 3.7 Supermarkets in Islington  
Source: Address Layer 2 Data   

 
All News Agents and Off Licenses are 
highlighted in this map as light blue circles.  
 

 
 
© Crown Copyright Ordnance Survey. All rights reserved 
 

 
All supermarkets in Islington that belong to 
major UK chains   
 
 
© Crown Copyright Ordnance Survey. All rights reserved 
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In further parallel with Donkin and Dowler’s definition of accessibility, distances in this 

study are measured according to their 500m “estimate of reasonable physical access” 

(Donkin et al, 2002, 205). This was selected in response to average walking speeds that 

suggest “for a distance of 500m, average walking time to the shops would be six-seven 

minutes. Load (in the form of shopping bags) would reduce this rate, so it would be 

reasonable to envisage the journey back taking approximately 10 minutes” (Donkin et al, 

2002, 205). In this thesis, 500m is applied consistently, not only using network distances 

to create accessible walkable catchments 34  but also as the radius for local spatial 

measures.  

                                                 
34

 This method measures distances taking account of the “existing routes and barriers to 
movement” (English Partnerships, 200, 35), rather than ‘as the crow flies’ 
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3.2: Macro Study: Borough Wide: Findings 

 

Although Islington’s food retailers appear to be evenly distributed across the borough, 

comparison of their locations with analysis of the segment model reveals that there are 

spatial patterns to their distribution, particularly in relation to the integration core (figures 

3.8 and 3.9). This is the 10% of the total number of spaces with the strongest values; “a 

representation of syntactic centrality” (Peponis et al, 1989, 44). 10% was selected 

(rather than 5%) not only for consistency with previous space syntax research35, but also 

as this most effectively highlights the major routes across the borough. The majority of 

local shops and supermarkets follow the most integrated lines, which previous Space 

Syntax research suggests is a common urban phenomenon36. Globally, the proportions 

of each different type of retailer on the integration core does not vary greatly (table 3.1), 

but more significant differences occur locally. Although local integration appears to be of 

low importance to the location of supermarkets (in particular chain supermarkets), it is 

equally as important as global integration for local shops, which are most likely to be 

found on the local integration core. The average spatial values associated with the 

segments on which each type of retailer is found emphasise these observations (table 

3.2). Firstly, without exception, the average values of the segments on which retailers of 

any sort are found are above average for the borough. Secondly, while the average 

global integration of local shops is the lowest of all the retailers (but still higher than the 

average for the borough37), their local integration and local choice values are second 

highest. Whilst Supermarkets appear to invest in positioning themselves in the 

shallowest locations in order to capitalise on passing footfall, the emphasis by local 

shops on local radii suggests that their investment is in forging ties with the surrounding 

community.  

                                                 
35

 For further detail, see Peponis et al’s paper The Spatial Cores of Urban Culture (1989), or 
Klarqvist’s A Space Syntax Glossary (1993). The notion of the integration core is also referred to 
in more recent Space Syntax research (for example Hillier’s A Theory of the City as Object, 2002) 
although it is rarely picked out as a specific proportion of segments as it is here. This is because 
the coloured integration models are now deemed sufficient to understand such relationships. In 
this report however, the integration cores are highlighted primarily as a visual aid, to add further 
interpretation and indicate the significance of the spatial values in association with the location of 
specific food outlets.  
36

 See Literature Review, page 15 for further reference 
37

 Only the shops within the administrative boundary of Islington were considered, but the spatial 
values take into account the entire configuration of the whole segment model including the buffer 
area.  
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All local shops in relation to the global 
integration core (indicated by thick red lines) 
of the segment model.  
Figure 3.8 Local Shops in relation to global 
integration core  
Source: Address Layer 2 Data  
  

 
Supermarkets in relation to the global 
integration core (indicated by thick red lines). 
Chain supermarkets have a thick black line 
surrounding them. 
Figure 3.9 Supermarkets in Islington  
Source: Address Layer 2 Data   

 
All local shops in relation to the local 
integration core (indicated by thick red lines) of 
the segment model.  
 

 
© Crown Copyright Ordnance Survey. All rights reserved 
 

 
Supermarkets in relation to the local 
integration core (indicated by thick red lines). 
Chain supermarkets have a thick black line 
surrounding them. 
 
© Crown Copyright Ordnance Survey. All rights reserved 



The Relationship Between Spatial Segregation, Social Exclusion and Access to Healthy Food 

 
Msc AAS 2007  38 

 

Previous research suggests that the spaces highlighted by the Transect Method38 of 

spatial analysis tend to form the economically active core of any system, and highlight 

“how retail moves from a linear towards a convex form of organisation” (Hillier, 1999, 

06.10). In order to remain consistent with previous research39 the axial model is used for 

this analysis, which shows that the majority of food retailers in Islington are found within 

3 steps from Holloway Road, one of the borough’s most locally and globally integrated 

routes (figure 3.10). Only 16% of all the local shops and 15% all the supermarkets in the 

borough are not on this transect (figure 3.11). When this is combined with transect 

analysis from another well integrated route, Stoke Newington Road /Kingsland High 

Street40, the amount of local shops not on economically active lines is reduced to 13%, 

but supermarkets are unaffected.  

 

                                                 
38

 The method is based on three step analysis, “recording the changing local grid conditions” of a 
route from the edge of the axial model

38
, through the centre and out of the other side (Hillier, 

1999, 06.10). 
39 Here, the axial model is used in preference to the segment model, as this is the method of 
spatial representation that has been used for transect analysis in previous space syntax research, 
such as Hillier’s 1999 paper, Centrality as a Process 
40

 Which is not actually within the administrative boundary of the borough, but well within the 
spatial model 

 
Global Integration Local Integration

All 66% 63%

Shops 67.50% 67%

Supermarkets 62.50% 53%

Chain Supermarkets 66.67% 50%  
 

Table 3.1 Percentage of all shops and supermarkets (within administrative boundary of borough 
of Islington) found on the segments that make up the global and local integration cores of the 
segment model 
 

Global Integration Local Integration Global Choice Local Choice

Local Shops 0.229 0.649 18.229 10.628

News Agents/ Off Licenses 0.230 0.624 18.085 10.766

Supermarkets 0.233 0.667 18.323 10.555

Supermarket Chains 0.230 0.641 17.912 10.595

All Segements Islington 0.201 0.533 16.130 10.166  
 
Table 3.2 The average spatial values associated with the segments on which each different type 
of food retailer is found. 
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Three step Transect analysis from Holloway Road. 
 

 
Three step Transect analysis from Stoke Newington Road 
and Kingsland High street.  
 
Figure 3.10 Transect Analysis taken from the two most 
locally integrated routes across the axial model; Holloway 
Road and Stoke Newington Road/ Kingsland High street 

Holloway Road

 
 
Local Integration core (r 500), 
showing  the well integrated route 
that passes across the model 
along Holloway Road 

 
 
 
 
 
 

Three Step Transect Analysis

3 to 3   (838)

2 to 2   (566)

1 to 1   (213)

0 to 0   (20)

Supermarkets

Shops

Point

Point
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Despite food retailers’ high integration values and economically active locations, it does 

not necessarily follow that they only serve integrated streets. Indeed, analysis of the 

network distances (rather than distances ‘as the crow flies’, avoiding the limitations of 

previous research)41 of 500m walkable catchments from each cluster of local shops42 

and all supermarkets in the borough 43(figure 3.12) shows that 79% of the total length of 

segments in Islington has access to sufficient food choice. However, this percentage 

drastically reduces when access to chain supermarkets only is considered, in order to 

account for affordability. Only 32.38% of the borough has access to affordable food 

                                                 
41

 This method measures distances taking account of the “existing routes and barriers to 
movement” (English Partnerships, 200, 35), rather than ‘as the crow flies’. Therefore it is a 
diversion from and an improvement on many previous studies, as detailed in the Literature 
review, p. 16. 
42

 Without a comprehensive survey of each shop in Islington, there is no guarantee that they offer 
sufficient choice to meet the requirements of a healthy diet. Therefore, for the purposes of this 
study, the concept of food choice, “shaped by the availability and affordability of food locally” 
(Department of Health (1999) quoted in Wrigley et al, 2002, pp2061-202) is assumed to only be 
sufficient either where a cluster of local shops or a supermarket can be reached within 10minutes 
walk. 
43

 And those outside the administrative boundary if they serve a walkable catchment that falls 
within the borough 

    

Supermarkets

Shops

Point

Point
3 to 3   (838)

2 to 2   (566)

1 to 1   (213)

0 to 0   (20)
 

 
Figure 3.11 All shops and supermarkets that do not fall on the Transect Analysis from 
Holloway Road (left) and Stoke Newington Road/ Kingsland High street (right).  
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choice. The true picture could be even worse, as the majority of these supermarkets44 

are likely to be ‘local’ versions of their cheaper out- of- town counterparts; “In effect we 

know that local supermarkets are more expensive for nearly all foodstuffs” (Robinson et 

al, 2000, 132. Emphasis added). Furthermore, Hitchman et al imply that neither 

illustration should be viewed as a definitive map of Islington’s food deserts, but rather as 

indications of areas that are vulnerable to food poverty “because the … coping strategies 

of neighbours can vary dramatically and thus their own food poverty equation” (Hitchman 

et al, 2002, 57. Emphasis added).  

                                                 
44

 In Islington and other similar inner city areas 
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500m topological walking distance from all 
clusters of local shops across Islington 

 
500m topological walking distance from all 
clusters of local shops and supermarkets 
across Islington 
 
Figure 3. 12 Walkable Catchments from food 
retailers  
Source: Address Layer 2 Data  

 
 
500m topological walking distance from all 
supermarkets across Islington 

 
Street segments that are not within 500m 
topological walking distance from either 
clusters of local shops, or supermarkets 
 
 
© Crown Copyright Ordnance Survey. All rights 
reserved 
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Figure 3.13 500m walking distance from each supermarket that belongs to a UK chain   
© Crown Copyright Ordnance Survey. All rights reserved 

Segment Length (m) % of borough

500m from Supermarket Chains 94642.19 32.38%

500m from supermarket of local shop cluster 229873.07 78.64%

Whole of Islington 292321.40 100.00%  
Table 3.3 Physical values of the walkable catchments in comparison with the entire borough   
 

Global Integration Local Integration (r:500)

500m from Supermarket Chains 0.203 0.517

500m from supermarket or local shop cluster 0.200 0.533

Whole of Islington 0.201 0.533

Global Choice LocalChoice (r: 500m)

500m from Supermarket Chains 16.348 10.450

500m from supermarket of local shop cluster 16.135 8.674

Whole of Islington 16.130 10.166  
Table 3.4 Spatial values associated with the walking catchments analysed. Values in red are 
higher than the average for Islington 
 

Global Integration Local Integration (r:500)

More than 500m from supermarket chains 0.200 0.543

More than 500m from supermarket or local shop cluster 0.203 0.533

Whole of Islington 0.201 0.533

Global Choice LocalChoice (r: 500m)

More than 500m from supermarket chains 16.025 10.027

More than 500m from supermarket or local shop cluster 16.092 10.255

Whole of Islington 16.130 10.166

Table 3.5 Spatial values associated with the segments outside the walking catchments 
analysed. Values in blue are lower than the average for Islington 
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Analysis of the spatial values associated with these walkable catchments (tables 3.3 to 

3.5), in comparison with the average of the whole model, suggests that there is no 

identifiable spatial pattern behind these vulnerable areas. In addition, contradicting 

previous evidence that “access to healthy food within walking distance is a significant 

issue for many low income households” (Dowler et al, 2001, 11 Emphasis added), only 

7% of the total length of segments with limited access to sufficient food choice in 

Islington fall within the band of most deprived LLSOAs (figures 3.14 and 3.15). A much 

larger 22% fall in the least deprived band. However, consideration of affordability 

reverses this observation, with only 12.19% of the total length of segments within a 

walkable catchment from a supermarket chain in the most deprived LLSOAs, while 24% 

is found in the least deprived band (table 3.7). 

 

 

 

 
 
 
Figure 3.14 The segments with limited food 
choice, in relation to deprivation levels across 
the borough of Islington. The poorest 
physical access to food choice 
 
Source:  Map produced using MapInfo GIS 
software using data from Office of the Deputy 
Prime Minister, Indices of Deprivation 2004 

 
 
 
Figure 3.15 The segments within 500m walking 
catchments from a supermarket that belongs to a 
national chain, in relation to deprivation levels across 
the borough of Islington. The best physical and 
economic access to food choice 

Rank of IMD

400 to 1,400   (13)

1,400 to 2,300   (12)

2,300 to 2,700   (10)

2,700 to 3,500   (11)

3,500 to 4,100   (16)

4,100 to 4,300

4,300 to 4,800   (10)

4,800 to 5,800   (15)

5,800 to 7,200

7,200 to 16,000   (19)
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The relationship between segments with limited food choice and deprivation is shown to 

be a borough wide pattern by plotting these variables against each other for all 10 

deprivation bands (figure 3.16). This suggests there are two groups; one containing the 

40% most deprived LLSOAs in the borough45 which have the lowest length of segments 

with limited access to sufficient food choice, and another with the least deprived 30% 

and the highest length of segments with limited food choice. Conversely, the plot of 

segments with access to affordable chain supermarkets shows no strong relationship 

(figure 3.17) to deprivation. However, in order to avoid the statistical limitations caused 

by banding data46, this analysis was developed by plotting the IMD scores of each 

LLSOA area individually47. As this took into account all variations between areas rather 

than assigning the properties of the majority to the entire group, the correlations were 

diluted. A similar dilution was found when IMD scores were substituted with Health 

                                                 
45

 The lower the rank of IMD, the higher the deprivation. The higher the score of IMD the higher 
the deprivation 
46

 This continual refinement to finer scales is intended to avoid the Modifiable Areal Unit Problem 
and the Ecological Fallacy as detailed in the chapter on Limitations, p. 112 
47

 In addition, instead of looking simply at the length of segments in each area that correspond to 
each variable, to make the data more accurate still, these segments were taken as a percentage 
of the total length of all the segments in that area (to allow for differences between segments with 
lots of small lines, and those with  only a couple of very long lines) 

Deprivation Bands Number of Segments Total length of Segments (m)

1 (10% most deprived) 21 2451.84

2 58 3897.78

3 27 1478.92

4 50 4325.03

5 176 8591.85

6 13 918.90

7 97 7488.42

8 114 9221.51

9 162 6907.78

10 (10% Least Deprived) 288 13055.15  
Table 3.6 The amount and total length of segments with limited access to sufficient food choice 
found in each deprivation band across Islington. 

Deprivation Bands Number of Segments Total Length of Segments

1 (10% most deprived) 283 10813.87

2 74 4526.57

3 124 7183.67

4 25 1604.69

5 437 15917.68

6 72 3871.70

7 137 5464.58

8 281 13074.99

9 153 6367.14

10 (10% least deprived) 369 19881.00  
Table 3.7 The amount and total length of segments with good physical and economic access to 
food choice (within 500m walking catchment of major supermarket) found in each deprivation 
band across Islington. 
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Deprivation scores, which appear to be more evenly distributed across the borough. 

However, the negative relationship is still present; the higher the IMD (figure 3.18) or 

Health Deprivation (figure 3.19) scores, the fewer segments with limited food choice. For 

example, the LLSOA with the highest health deprivation score (labelled ‘a’), has very few 

segments with limited food choice, while the area with the most segments with limited 

food choice has relatively low deprivation scores (labelled ‘b’). All LLSOAs with 0% 

segments of limited food choice have also been taken into consideration, showing that 

they are spread across the entire range of deprivation rather than restricted to one 

extreme. 
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Figure 3.16 Regression plot of each deprivation band against the total length of segments 
in that band that have limited physical access to sufficient food choice, highlighting the two 
groups of spaces referred to. 
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 
 

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

T
o
ta

l L
e
n
g
th

 o
f 
S

e
g
m

e
n
ts

1 2 3 4 5 6 7 8 9 10
Deprivation Bands

Y = 4509.611 + 498.503 * X; R^2 = .064

Regression Plot

 
Figure 3.17 Regression plot of deprivation band against the total length of segments with 
good physical and economic access to food choice (within 500m walking catchment of 
major supermarket) found in each deprivation band across Islington. 
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 

In these regression 
plots, Deprivation Band 
1 is the most deprived 
and deprivation band 10 
is the least deprived.  
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Figure 3.18 Regression plot of IMD Score against length of segments with limited food choice 
(left) and the percentage of the total length of segments that make up each area (right) that 
have limited access to food choice. LLSOA 017B is highlighted.  
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 
 

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

L
e

n
g
th

 o
f 
S

e
g
m

e
n
ts

0 .2 .4 .6 .8 1 1.2 1.4 1.6 1.8 2
Health and Disability Score

Y = 851.147 - 392.405 * X; R^2 = .031

Regression Plot

 

-10

0

10

20

30

40

50

60

70

80

90

100
P

e
rc

e
n
ta

g
e
 o

f 
S

e
g

m
e
n

ts

0 .2 .4 .6 .8 1 1.2 1.4 1.6 1.8 2
Health and Disability Score

Y = 27.385 - 9.269 * X; R^2 = .019

Regression Plot

 
 

Figure 3.19 Regression plot of Health Deprivation and Disability score against length of 
segments with limited food choice (left) and the percentage of the total length of segments that 
make up each area (right) that have limited access to food choice. 
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 

b 

a 
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The segments within 500m walking distance from affordable supermarkets are 

distributed across the entire range of deprivation scores (figures 3.20 and 3.21). For 

example, of the two LLSOAs where 100% of the segments are within this walkable 

catchment (labelled ‘c’ and ‘d’), one (021B) has relatively low IMD and Health deprivation 

scores, while the other (019E) has much higher scores, indicating higher social 

exclusion. This difference is reflected in the spatial analysis of each area (figure 3.22); 

019E appears to be more segregated than 012B, with consistently lower spatial values. 

In contrast, 021B has consistently high spatial values, suggesting a more integrated 

nature (table 3.8). Furthermore, the LLSOA with the most limited access to sufficient 

food choice (017B, labelled ‘b’ in figure 3.18) has consistently low spatial values, 

suggesting more segregation (figure 3.23, table 3.9). 
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Figure 3.20 Regression plot of IMD Score against length of segments with good access to 
affordable supermarket chains (left) and the percentage of the total length of segments that 
make up each area (right) that have good access to affordable supermarket chains.  
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 
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Figure 3.21  Regression plot of Health Deprivation and Disability score against segments with 
good access to affordable supermarket chains (left) and the percentage of the total length of 
segments that make up each area (right) that have good access to affordable supermarket 
chains.   
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 

c 
d 
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Figure 3.22 The LLSOAs with the best access to food choice 019E, with relatively high 
derivation scores (above) and 021B, with lower deprivation scores (below). 100% of the 
segments that make up both of these areas are within 500m walking catchment of a 
supermarket chain. 
 
 

Global Integration Local Integration (r 500) Global Choice Local Choice (r 500)

019E 0.169 0.353 15.383 11.209

021B 0.228 0.545 16.827 10.489

Islington 0.201 0.533 16.130 10.166  
 
 

Table 3.8 Spatial values associated with segments that make up the LLSOA with the best 
access to sufficient food choice. Values in red are higher than the average, values in blue are 
lower than the average 
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 
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Figure 3.23 The LLSOA with the worst access to sufficient food choice (017B). 89.33% of the 
segments that make up this area are outside 500m walking catchments from a cluster of local 
shops or supermarket. 
 
 

Global Integration Local Integration (r 500) Global Choice Local Choice (r 500)

017B 0.196 0.520 16.097 9.989

Islington 0.201 0.533 16.130 10.166  
 
 

Table 3.9 Spatial values associated with segments that make up the LLSOA with the most 
limited access to sufficient food choice.  
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 
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The plots show that chain supermarkets are distributed across the borough rather than 

restricted to the least deprived areas, which suggests that there is no pattern to their 

placement in Islington. In addition, the majority of chain stores are surrounded by local 

shops (figure 3.24), suggesting that their presence has not forced smaller retailers out of 

the market.  Only the walkable catchment surrounding the Sainsbury’s store to the north 

of the borough contains no local shops. This is a relatively deprived area, where both 

IMD and Health Deprivation scores are above average for the borough (table 3.10).  

 

 
Figure 3.24 The 500m walking catchments from chain supermarkets, with all local shops 
found along these segments illustrated as blue circles.  The walkable catchment of the 
Sainsbury’s store is highlighted. This area is composed of three LLSOAs, which are 
detailed in the table below. 
Source: Address Layer 2 Data   
© Crown Copyright Ordnance Survey. All rights reserved 
 

IMD Score IMD Rank Health Score Rank of Health 

001C 55.4 1445 1.13 3491

002C 38.95 4944 0.67 7507

001A 48.58 2564 1.18 3172

Average 47.64 2984 0.99 4723

Islington Average 42.66 4400 0.89 5885  
Table 3.10 The social exclusion values associated with the 3 LLSOAs that make up the 
only walkable catchment of a supermarket chain with no local shops present, in comparison 
with the averages for the borough. Note: the higher the score, the more deprived and the 
lower the rank, the more deprived. Source: Office of the Deputy Prime Minister, Indices of 
Deprivation 2004 
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Islington also has three established street markets (table 3.11), found on segments with 

consistently higher than average spatial values (table 3.12). However, visual appraisal of 

the integration cores show that only Exmouth Market is found on the most integrated 

spaces in the model (globally and locally) (figure 3.25). Conversely Exmouth Market is 

the only of the three not to be found on the transect analysis (figure 3.26), while the other 

two appear where the grid has intensified and spread further from Holllway Road, which 

could be described as one of the most economically active areas.  

 

 

Market Opening Times Description (Islington Borough Council) 

Chapel 
Market 

Tuesday- 
Saturday 9am- 
6pm 
Sunday 8.30am 
- 4pm  

“This is a general market selling all types of goods and 
foods.” 

Whitecross 
Street Market 

Mondays to 
Saturdays 
10am - 3pm 

“Whitecross Street Market (one of the oldest markets in 
London) is located between Old Street and Fortune 
Street in the south of the borough… All types of goods 
and foods are sold within the market.” 

 
Exmouth 
Market 

Monday to 
Saturday 9am - 
6pm  

 

“There is now also a weekly specialist market that 
attracts traders selling food delicacies, artisanal foods 
and design/craft goods, which is open 11am - 6pm on 
Friday and 9am - 4pm on Saturday.” 

 
Table 3.11 Descriptions of each of the street markets in Islington 
Source: http://www.islington.gov.uk/  
 
 

Global Integration Local Integration (r 500) Global Choice Local Choice (r 500)

Whitecross Street

Market 0.231 0.513 18.564 12.918

Exmouth Market 0.248 0.745 18.462 12.160

Chapel Market 0.207 0.567 16.298 11.079

Islington Model 0.201 0.533 16.130 10.166  
 
 
Table 3.12 Average spatial values associated with the segments on which each of the street 
markets are found compared with the averages for the whole borough.  
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Whitecross Street Market

Chapel Market

Exmouth Market

   
Location of street markets 

Whitecross Street Market

Exmouth Market

Chapel Market

 
Local Integration core (r: 500) 
 

Figure 3.25 The location of the three street 
markets in Islington in relation to the integration 
cores of the model 

Whitecross Street Market

Chapel Market

Exmouth Market

Global Integration core 

Whitecross Street Market

Exmouth Market

Chapel Market

 
Global Integration core: zoom in 

 
 

Whitecross Street Market

Exmouth Market

Chapel Market

 
Local Integration Core: zoom in  
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The Movement Interface technique indexes “the degree of correlation between two types 

of movement pattern: that of relative strangers with less than a full knowledge of the 

layout; and that of inhabitants with much better knowledge” (Hillier; 1987; 237). This 

suggests that all three street markets have strong potential for these groups to mix, the 

best correlation being found at Exmouth Market. As all three of Islington’s street markets 

are found in the south of the borough, towards the centre of London, they tend to serve 

the least deprived areas (table 3.13 and figure 3.28). In addition, the areas within 500m 

walkable catchments from each street market are already served by affordable 

supermarkets, and the majority does not coincide with segments of limited food choice 

(table 3.14). 

                     
Figure 3.26 The location of the three street markets 
in relation to the Three Step Transect analysis from 
Holloway Road   

Whitecross Street Market

Exmouth Market

Chapel Market
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Figure 3.27 Movement Interface correlations for 500m walkable catchment from each street 
market in Islington demonstrating strong potential for locals and strangers to mix. 
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IMD Score Rank of IMD Health Dep. Score Rank of Health Dep.

Chapel Market 40.87 4849.78 0.78 6835.56

Exmouth Market 37.11 5955.67 0.79 6452.33

Whitecross Street Market 40.33 5036.33 0.85 6019.17

Islington Average 42.66 4399.96 0.89 5884.67  
 

Table 3.13 The average deprivation scores and ranks of the LLSOAs that are within 500m 
walkable catchment from each street market. Note, those areas with higher scores are 
considered more deprived and those with lower ranks are more deprived. 
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 

 
Ltd. food Choice Access to supermarkets

Chapel Market 13.39% 49.96%

Exmouth Market 22.86% 34.92%

Whitecross Street Market 20.91% 19.58%

Islington Average 19.17% 24.99%  
 

Table 3.14 The average percentage of segments within the areas accessible to each street 
market with either limited food choice, or good access to affordable supermarkets.   

 

  
Figure 3.28 The 500m walking catchments 
from each street market in relation to the 
rank of IMD for each LLSOA in the borough 
of Islington.  
 
Source:  Office of the Deputy Prime Minister, 
Indices of Deprivation 2004 

 

 
 
Figure 3.29 The 500m walking catchments from 
each street market in relation to segments with 
limited food choice across the borough. 
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For the purposes of this study, 

the unhealthy aspect of Food 

Choice is indicated by 

takeaway restaurants, which 

make up a significant 

proportion of the food retailers 

in Islington (figure 3.30). To 

an even greater extent than 

the shops and supermarkets, 

takeaways are likely to be on 

well integrated segments 

(figure 3.31). 68% of the 

takeaways in Islington are found on the global integration core (compared with 67.5% of 

local shops and 62.5% of supermarkets) and 78% of them are found on the local 

integration core (compared with 67% of local shops and 53% of supermarkets). In 

addition 61% of the segments that have limited food choice in the borough are also 

within 500m of at least one takeaway (figure 3.32). While there is not a strong relation 

between any of the types of food retailers and deprivation levels, this relationship is 

weakest for takeaway restaurants which are found just as frequently in the least 

deprived areas as they are in the most deprived (figure 3.33). In effect, they are most 

indiscriminately distributed across the borough.  

                                                 
48

 AL2 data also specifies the locations of cafes and restaurants, but these were not considered 
for this report, as they were assumed to be occasional treats, or for small snacks, rather than for 
regular main meals that people eat in their homes with their families. 

Local Shops

New s Agents and

Off Licenses

Takeaw ays

Supermarkets

Chain

Supermarkets

 
Figure 3.30 The different types of food retailers in 
Islington

48
  

 
Source: Address Layer 2 Data   
© Crown Copyright Ordnance Survey. All rights reserved 
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Figure 3.32 Relationship of segments with 
restricted food choice to the location of 
takeaway restaurants.   

 
 
Source: Address Layer 2 Data   
© Crown Copyright Ordnance Survey. All rights reserved 

 
Take- away restaurants in relation to the 
global integration core of the segment model.  
Figure 3.31 Relationship between  takeaway 
restaurants and integration core of segment 
model 

Take- away restaurants in relation to the local 
integration core of the segment model.  
 
Source: Address Layer 2 Data   
© Crown Copyright Ordnance Survey. All rights reserved 
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Figure 3.33 Regression plots of IMD and Health Deprivation scores with each type of retailer 
across Islington. 
 
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 
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“Eating a lot without taking enough exercise can lead to weight gain and, ultimately, 

obesity” (Food Standards Agency). This must be taken into account during research of 

this nature, so in this study restricted access to designated green spaces and parks is 

considered indicative of potential “lack of physical activity… [and] reduced exposure to 

sunlight;” (Mannan and Boucher, published in Kershen, 2002, 241). Islington has the 

fewest official green spaces of any of its surrounding boroughs (figure 3.34 and table 

3.15). 28.84% of the total length of segments that make up the borough has restricted 

 

 
Figure 3.34 All the officially designated parks and green spaces in Islington and the 
surrounding boroughs.  
Source: Map created in MapInfo with data from each borough council website. 

 
Borough Borough Area (m2) Green Space Area (m2) Green Space as Percentage of Borough 

Camden 21730000 3834007 17.64%

Haringey 29490000 4455162 15.11%

Hackney 19000000 2436541 12.82%

Islington 14810000 475258 3.21%

 
Table 3.15 Comparison of the designated Green Space in each of the four neighbouring 
boroughs  
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access to the potential to exercise (figure 3.35), but once again, there is no apparent 

spatial pattern behind these segments (table 3.16).  However, the areas with restricted 

access to sufficient food choice rarely coincide with the areas with restricted potential to 

exercise49 (figure 3.36).   

  

 

 

                                                 
49

 Those areas with restricted access to were defined in the same way as the areas with 
restricted access to sufficient food choice- by creating 500m walking catchments from each 
designated park or green space 

 
 
Figure 3.35 All segments within 500m walking distance of parks or designated green space. 
Data obtained from http://www.islington.gov.uk/ 
 
 

Average Values Global Integration Local Intregration

Within 500m walking distance 0.202 0.532

Outside 500m Walking Distance 0.202 0.545

Whole Segment Model 0.200 0.538  
 

Average Values Global Choice Local Choice

Within 500m walking distance 16.228 10.342

Outside 500m Walking Distance 16.028 9.615

Whole Segment Model 16.079 10.415  
 

Table 3.16 Comparison of the average spatial values for the segments associated with the 
green space and designated parks in Islington. 
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All segments with limited access to parks           All segments with limited access to               
and green spaces                                               sufficient food choice 

 
Combination of both restricted access to parks 
and green space and sufficient food choice 

 
Figure 3.36 Relationship of segments with restricted food choice to those with limited access 
to designated green space 
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As highlighted in the literature review 50  analysis of physical restrictions to the 

accessibility of healthy food needs to be carried out at a very fine scale in order account 

for the most vulnerable members of society. This is emphasised when it is seen that 

despite the absence of a borough wide spatial pattern, the food choice available to those 

who live on the specific segments that are most segregated is particularly poor, 

especially in comparison with the most integrated streets (figure 3.37). The maze- like 

quality of the housing estates that surround the most segregated street may offer some 

explanation of this. The maze index51 of this area is relatively high at 2.474; “The lower 

the index, the more shallow and inviting the layout, the higher the index the more 

labyrinthine and intimidating” (Hanson, 2000, 108). The spatial segregation of these 

streets does not necessarily correspond to their social exclusion (figures 3.38) with the 

most segregated segments in the 5th decile of IMD rank, while the most integrated are 

slightly less deprived falling in the 7th decile52 . The absence of this relationship is 

reflected borough wide, as indicated by plotting deprivation scores against integration 

values (figures 3.39 and 3.40). 

 

 

                                                 
50

 See page 16 
51

 Defined as “The mean depth of the axial system from the surrounding streets” (Hanson, 2000, 
104). 
52

 but are bordered by an area that is much more deprived 
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500m walking distance from some of the most segregated streets in the borough, and some of 
the most integrated, with all local shops and supermarkets shown. 
 

 

   
 

Figure3.37 Comparison of the different shops found within 500m walking distance of the most 
integrated and most segregated segments of Islington. 
 
Source: Address Layer 2 Data   
© Crown Copyright Ordnance Survey. All rights reserved 
Aerial Photograph from Google maps 

Most Segregated

Most Integrated

Local Food Retailers

Supermarket

Line

Line

Point

Point
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RANK OF IMD
Islington and Surrounding Boroughs

400 to 1,600   (66)

1,600 to 2,100   (38)

2,100 to 2,800   (51)

2,800 to 3,700   (63)

3,700 to 4,300   (43)

4,300 to 5,200   (51)

5,200 to 6,200   (44)

6,200 to 7,800   (56)

7,800 to 10,200   (48)

10,200 to 30,000   (77)
 

 

Figure 3.38 500m walkable catchments from the most integrated and most segregated 
segments in the borough in relation to deprivation bands across Islington and its neighbours.  
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 
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Figure 3.39  Regression plots of IMD Scores against average global integration (left) and local 
integration, r: 500 (right)  Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 
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Figure 3.40 Regression plot of Health Deprivation Scores against average global integration 
(left) and local integration, r: 500 (right)  Source: Office of the Deputy Prime Minister, Indices of 
Deprivation 2004 
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However, this analysis of specific areas does not always contradict the borough wide 

patterns. Although the spatial values of the specific streets with highest deprivation in the 

borough (figure 3.41) are consistently below average, while those of the least deprived 

(figure 3.42) are more integrated (table 3.17) 53 , this does not correspond to any 

relationship in terms of access to healthy food. The 500m walkable catchment from the 

least deprived segments contains eleven shops and two supermarkets and the more 

deprived area has seven shops and five supermarkets. This is reflected in analysis of 

other indices of deprivation. For example, within 500m walking distance from the 

segments with highest car ownership (figure 3.43), there are seven local shops and two 

supermarkets, while the segments with the lowest private car ownership (figure 3.44) 54 

have access to three local shops and two supermarkets. Assessment of the names of 

these shops suggests that access to everyday healthy foods will vary very little between 

these areas. Age, like car ownership affects mobility, and therefore the ability to access 

healthy food. However, within 500m walking distance from the segments with the most 

elderly people (figure 3.45) there are six shops and two supermarkets.   

                                                 
53

 See Appendix 1 (page 126) for details of how these areas were selected 
54

 This is actually the area with the second lowest car ownership in the borough, but it was 
selected because the area with the lowest car ownership is so central to the city of London that it 
was assumed people who live here do not require cars, or don’t have the space in which to keep 
them. The area selected has low car ownership and high deprivation, meaning that mobility is a 
crucial factor in the exploration of access to healthy food.  

 
Global Integration Local Integration Global Choice Local Choice

Least Deprived 0.233 0.537 16.589 11.205

Most Deprived 0.199 0.565 16.250 9.368

All of Islington 0.200 0.538 16.079 10.415  
 

Table 3.17 comparison of spatial data for the segments that make up the 500m walking distance 
from the least deprived and most deprived streets 
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Shop Street

Sunrise Food Stop Morris Place

A & T Discount Store Seven Sisters Road

Lobo Seafood Seven Sisters Road

The Happening Nigel Bakery Seven Sisters Road

Sunrise Foods Seven Sisters Road

Michael's 2nd Fish Shop Blackstock Road

Your Choice Mini Mart Seven Sisters Road

Paradise Super Food Store Seven Sisters Road

Gizen Supermarket Seven Sisters Road

Finsbury Supermarket Clifton Terrace

Supreme Supermarket Seven Sisters Road

Ideal Supermarkt Seven Sisters Road

Budget- Off License Supermarket Stroud Green Road

MK Supermarket Blackstock Road    
 

 
There are three takeaway restaurants within 500m walking distance of the most deprived 
segments in Islington 

 
Figure 3.41 Food retailers within 500m walking distance from the most deprived segments in 
Islington 
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 
Source: Address Layer 2 Data © Crown Copyright Ordnance Survey. All rights reserved 
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Shop Street

Meat Market Charterhouse Street

G&E Meats ltd. West Smithfield

Central Meats West Smithfield

Bagel Factory Cowcross Street

Greggs Bakers Hatton Wall

The Traditional Plaice Hatton Wall

Regency Food and Wine St John Street 

Kung Food Vine Hill

Farringdon Food Cowcross Street

Nototya Foods ltd. Turnmill Street

Fab Foods St. John's Lane

Tesco St John Street 

Costcutter Turnmill Street       
      
 
There are five takeaway restaurants within 500m walking distance of the least deprived 
segments in Islington  

 
Figure 3.42 Food retailers within 500m walking distance from the least deprived segments in 
Islington 
Source:  Office of the Deputy Prime Minister, Indices of Deprivation 2004 
Source: Address Layer 2 Data © Crown Copyright Ordnance Survey. All rights reserved 
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Shop Street

Sun Luen Cake Shop Caledonian Road

Barnsbury Stores Hemingford Road

Barnsbury Health Foods Freeling Street

Kalson Convinience Store Liverpool Road

Odese Food & Wine Charlotte Terrace

Drews Kitchen Lonsdale Place

My Kitchen Stanmore Street

Icleand Bingfield Street

Avev Supermarket Caledonian Road  There area also 4 takeaway restaurants  
Figure 3.43 Food retailers within 500m walking distance from the segments where residents 
area most likely to own a car.  
Source: Address Layer 2 Data © Crown Copyright Ordnance Survey. All rights reserved 
Source: Neighbourhood Statistics, Office for National Statistics 

 

 
 

Shop Street

News & Food Holloway Road

A&I Food Holloway Road

The Organic Healthfood Store St John's Villas

Co-op Windmere Rpad

Eren Supermarket Holloway Road There are also 4 takeaway restaurants 

Figure 3.44 Food retailers within 500m walking distance from the segments where residents 
area least likely to own a car. 
Source: Address Layer 2 Data © Crown Copyright Ordnance Survey. All rights reserved 
Source: Neighbourhood Statistics, Office for National Statistics 
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Shop Street

Prackesh the Grocer Roman Way

Badshah News Ltd Caledonian Road

Mackenzie General Store Mackenzie Road

Caledonian General Stores Caledonian Road

Offord Stores Offord Road

Holloway Halal Meat Madras Place

Hasret Supermarket Caledonian Road

Kara Supermarket Arundel Square  
 
Figure 3.45 Shops and supermarkets within 500m walking distance from the segments with 
the most elderly residents in Islington 
Source: Address Layer 2 Data © Crown Copyright Ordnance Survey. All rights reserved 
Source: Neighbourhood Statistics, Office for National Statistics 
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Relating this study to specific areas, rather than making broad analyses of the entire 

borough reflects Space Syntax’s focus on relating local, explicit properties to global, 

inferable properties. This is achieved with two measures, intelligibility and synergy55, the 

application of which Dalton observed (2007), “implies that the limits of the 

neighbourhood are known” (Dalton, 2007, 2). Dalton therefore introduces two new 

mapping techniques; point intelligibility and point synergy which objectify the conceptual 

notion of neighbourhood and identify the “weak invisible natural boundaries [that] may 

influence our daily perception of what is here” (Dalton, 2007, 11)56. Comparison of the 

ranks of deprivation across the borough with point intelligibility (figure 3.46) and point 

synergy (figure 3.47) reveals that the more deprived areas either lack local spatial 

consistency, or tend to have the poorest relation between the local and global properties. 

Further to this, the clusters of local shops (figures 3.48 and 3.49) are not necessarily in 

the areas that have strong local consistency, but the majority are found in areas where 

the relationships between local and global properties are stronger, emphasising the 

preceding findings’ emphasis on local spatial properties. The notion of examining 

specific neighbourhoods, which has presented interesting findings thus far will be 

developed further in the next chapter, detailing micro study of two specific areas.  

 

 

                                                 
55

 Intelligibility is defined as the correlation between the inferable global property of integration, 
and the perceivable local property of connectivity, as “something to do with the way in which a 
picture of the whole urban system can be built up from its parts, and more specifically, from 
moving around from one part to another“ (Hillier, 1996, 93). Synergy measures the correlation 
between global integration and local integration, and is “characteristic of the part-whole relation of 
the city (the sub-area in relation to the city)” (Space Syntax Ltd, 2004, 46)  
56

 These techniques begin with the definition of a single axial line space or node in the graph, and 
calculate the intelligibility or synergy of all the lines within the local vicinity of that line and the 
resulting values can be attributed to each line and mapped in relation to each other. 
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Figure 3.46  Point Intelligibility Mapping (Vicinity 90) of the axial model of Islington and its 
surroundings compared with deprivation levels of the borough and surroundings 

 
Figure 3.47   Point Synergy Mapping (Vicinity 90) of the axial model of Islington and its 
surroundings compared with deprivation levels of the borough and surroundings. 
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Figure 3.49  Point Synergy Mapping (Vicinity 90) of the axial model of Islington and its 
surroundings compared with areas where local shops cluster 

 
Figure 3.48   Point Intelligibility Mapping (Vicinity 90) of the axial model of Islington and its 
surroundings compared with areas where local shops cluster 
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4.1: Micro Study: Upper Holloway and Kings Cross: Methodology

 

This chapter presents the results of the micro scale analysis of two areas of Islington in 

relation to the social variable of ethnicity. This is based on availability surveys57 of 

specific healthy foods considered acceptable by the four main ethnic groups in the 

borough (table 4.1). The surveys were based on lists compiled by Donkin and Dowler 

following discussions with community groups, meetings with local health workers and a 

dietician, and interviews conducted outside a local supermarket, as well as reviews of 

previous research and published dietary guidelines58. All retailers within 500m network 

walking distance59 from two specific areas where the Bangladeshi population is over 

represented (in relation to both the borough and national average) were surveyed.  

 

The Bangladeshi ethnic group was selected for four reasons; 

o Previous research suggests they tend to be more segregated “not only from the 

white population but from all other ethnic minority groups” (Peach, 1998, 1663).  

o Communities with Bangladeshi over-representation are more likely to 

demonstrate indices of social exclusion; “Bangladeshi households [are] over-

                                                 
57

 The surveys were carried out during June and July 2007 
58

 Donkin and Dowler’s lists were amended to meet the needs of this study. Copies of the final 
lists used for this micro study can be seen in Appendix 2, page 130 
59

 This base distance was chosen following Donkin and Dowler’s explanation detailed in the micro 
study, page … 

 

Table 4.1 Ethnic make up of the borough of Islington in comparison with the rest of London 
and England. 
Source: Neighbourhood Statistics 

Islington London England

White: British 56.76 59.79 86.99

White: Other White 12.87 8.29 2.66

Black or Black British: African 5.97 5.28 0.97

White: Irish 5.72 3.07 1.27

Black or Black British: Caribbean 4.86 4.79 1.14

Asian or Asian British: Bangladeshi 2.41 2.15 0.56

Chinese or other ethnic group: Chinese 1.75 1.12 0.45

Asian or Asian British: Indian 1.62 6.09 2.09

Chinese or other ethnic group: Other ethnic group 1.53 1.58 0.44

Mixed: White and Black Caribbean 1.32 0.99 0.47

Mixed: Other Mixed 1.21 0.85 0.31

Black or Black British: Other Black 1.03 0.84 0.19

Mixed: White and Asian 0.88 0.84 0.37

Asian or Asian British: Other Asian 0.85 1.86 0.48

Mixed: White and Black African 0.71 0.48 0.16

Asian or Asian British: Pakistani 0.52 1.99 1.44
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represented in the lowest fifth of the income distribution (essentially… income 

poverty)… very few of them [are] even on average income” (Kenway et al, 2007, 

8). 

o Food is central to Bangladeshi culture as “Islam has specific dietary regulations... 

In Britain Muslims often refrain from eating [certain]… foods since they contain 

animal products … that has not been prepared in the halal way.” (Mannan et al 

published in Kershen, 2002, 230). In addition, during the month of Ramadan, 

Muslims undertake Roja- fasting when, “in order to empathise with the poor… 

[they] take no food or drink… from sunrise to sunset” (Kershen, 2005, 92). 

o Their support networks, tend to be ethnically- based, potentially affecting 

individuals’ coping abilities.60 

 

When Bangladeshi men arrived in the UK in the early 1950s, they “established a number 

of small communities including one in Tower Hamlets in East London which has grown 

to be the largest in the country” (Mannan and Boucher, published in Kershen; 2002; 233). 

This settlement pattern immediately affected access to culturally specific foods, as 

"migrants who were settled elsewhere in the UK would make weekly or fortnightly 

shopping trips to this part of East London for their traditional foods” (Mannan and 

Boucher in Kershen; 2002; 233). Whilst Islington is also ethnically diverse, unlike Tower 

Hamlets (table 4.2) over half of the population is white, and there is more even 

distribution of other ethnic groups. This suggests that the correspondence between the 

spatial communities and transpatial ethnic groups is weaker here than in Tower Hamlets. 

“Every individual is… normally a member of two radically different forms of social 

grouping: the first…spatial groupings… of which he is a member purely by virtue of 

proximity… the second is of categoric or transpatial groupings… which quite specifically 

unite people independently of space” (Hanson et al, 1987, 263). For this study, spatial 

groupings are those who live in proximity, while transpatial groups are formed by ethnic 

and cultural bonds. These groups can either exhibit correspondence, where “transpatial 

identities are also spatial identities” (Hanson et al, 1987, 265) or non-correspondence 

where "[e]ach individual has spatial and transpatial identities which are distinct, and 

involve him or her in different modes of encounter” (Hanson et al, 1987, 265). The 

                                                 
60

 Despite these characteristics, it is important to note that “the very concept of British Bengalis as 
an ethnic group rooted in certain social and cultural practices is unsuitable as a description of 
social 'reality' even though the concept is powerful as a political and ideological construct” (Eade, 
in Kershen, 1997, 105). 
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hypothesis tested by this micro study is that the provision of culturally specific foods is 

likely to be better in areas with stronger correspondence. As Dowler et al observe, 

“Independent Asian food retailers seem more likely to sell fruit and vegetables, 

particularly if there are a large proportion of residents from a minority ethnic group who 

shop locally and use a lot of these foods on a daily basis. It would seem that demand 

influences supply and supply maintains demand" (Dowler et al, 2001, 28).  

 

 
 

Table 4.2 Ethnic make up of the borough of Tower Hamlets in comparison with the rest of 
London and England.  
Source: Neighbourhood Statistics 

Tower London England

Hamlets

White; British 42.91 59.79 86.99

Asian or Asian British; Bangladeshi 33.43 2.15 0.56

White; Other White 6.54 8.29 2.66

 Black or Black British; African 3.36 5.28 0.97

Black or Black British; Caribbean 2.66 4.79 1.14

White; Irish 1.95 3.07 1.27

Chinese or Other Ethnic Group; Chinese 1.82 1.12 0.45

Asian or Asian British; Indian 1.53 6.09 2.09

Chinese or Other Ethnic Group; Other Ethnic Group 1.18 1.58 0.44

Asian or Asian British; Other Asian 0.9 1.86 0.48

Mixed; White and Black Caribbean 0.8 0.99 0.47

Asian or Asian British; Pakistani 0.76 1.99 1.44

Mixed; White and Asian 0.69 0.84 0.37

Mixed; Other Mixed 0.6 0.85 0.31

Black or Black British; Other Black 0.47 0.84 0.19

Mixed; White and Black African 0.4 0.48 0.16
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4.2: Micro Study: Upper Holloway and Kings Cross: Areas of Study

 

 

The White population of 
Islington and its neighbours. 
 

 
 
 

The African population of 
Islington and its neighbours. 
 

 
 
 
 

The Caribbean population of 
Islington and its neighbours 

 

 

 
 
Figure 4.1 The Ethnic make up of Islington. 
Source: Neighbourhood Statistics, Office for National Statistics 

Islington 005B  
17.36 % African 
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There are many areas in Islington where each of the main ethnic groups are over 

represented (figure 4.1), as illustrated using Leiberson’s P* index61 “which measures the  

probability of the next person one meets in a street being of that ethnic group” (Peach, 

1998, 1674). For example, as 5.97% of Islington’s population is African, in Lower Layer 

Super Output Area (LLSOA) 005B (17.36% African), the chances of an African person 

meeting another of the same ethnicity is 2.9 times the random probability in the borough 

as a whole. Despite Islington’s relatively low Bangladeshi population, this group is found 

in particularly concentrated areas; “Islington has relatively few Asian residents- less than 

10, 000 (5%) - but nearly half of this group is made up of Bangladeshis. Along 

with…Camden, Islington is home to by far the largest concentration of this group outside 

the East End, which is centred on the Kings Cross area” (CRE, Islington Ethnicity Profile, 

2007 Emphasis added). In LLSOA 019B62 (figure 4.2) near Kings Cross, the chances of 

a Bangladeshi person meeting another person of the same ethnicity is 4 times the 

random probability for the borough as a whole. This is the largest over representation of 

any ethnic group in Islington, and when combined with the surrounding LLSOAs63, which 

also have high proportions of Bangladeshis, suggests strong correspondence between 

spatial and transpatial groupings. In contrast, other LLSOAs are considered ethnically 

discrete, as while they contain a high proportion Bangladeshis, the surrounding areas do 

not. For example, in LLSOA 003E64 in Upper Holloway the chances of a Bangladeshi 

person meeting another person of the same ethnicity is 3.85 times the random 

probability in the borough as a whole, but their representation in the surrounding areas is 

much lower. The hypothesis is therefore that culturally specific Bangladeshi dietary 

requirements will be more accessible in the strong correspondence model at Kings 

Cross than in Upper Holloway. 

                                                 
61

 For the derivation of the Leiberson p* index please see; Leiberson, 1981 (in Ethnic Segregation 
in Cities, pp 61-82), Robinson, Transients, Settlers and Refugees: Asians in Britain, 1986, or 
Peach and Rossiter, Social Geography and Ethnicity in Britain, 1996 
62

 This area will be referred to as the Kings Cross study area from this point on 
63

 Including those on the other side of the administrative boundary in Camden 
64

 This area will be referred to as the Upper Holloway study area from this point on 
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In order to minimise the effects of the Modifiable Areal Unit Problem65, the selection of 

areas for micro study went through one further level of refinement, looking at the 

smallest scale of census data distribution; the Output Area 66 . This resulted in the 

selection of the high- rise Priory Estate in Kings Cross67  (table 4.3, figures 4.3 and 4.4), 

and the low rise housing estate, Cornwallis Street Square (table 4.4, figures 4.5 and 4.6) 

in Upper Holloway.  

                                                 
65

 See Chapter 5, Limitations (page 111) 
66

 “Output Areas are small areas of approximately 125 households deigned specifically for the 
2001 census” (Williams et al, 2006, 11) 

67
 The High rise nature of this estate will also impact on individual accessibility as it will add to 

the distance to local shops depending on how high up then person lives. However, analysis of 
this is beyond the scope of this paper. Further discussion of Space Syntax in relation to high 
rise living can be found in the paper Using Space Syntax to understand multi-layer, high 
density urban environments (Gabay et al, 2003) 

 
 
 

Figure 4.2 Maps illustrating the percentage 
of Bangladeshi population in Islington and 
neighbouring boroughs. 

The legend refers to Islington only, as the 
distribution doffers in each borough, and 
therefore the shading refers to different scales. 
However, in all cases, the darker the shade is, 
the higher the representation. 
  
Source: Office of National Statistics, 
Neighbourhood Statistics 

 

Islington 003E  
9.29 % 
‘Upper Holloway’ 

Islington 019B  
9.87 % 
‘Kings Cross’ 
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Table 4.3 Ethnic make up of Kings Cross Study area (Output Area 00AUFX0008) 
Source: Office of National Statistics, Neighbourhood Statistics 

                                

                                                                                  

 
 

Figure 4.3 The selection of the area for 
micro study in Kings Cross 
 
Source: Office of National Statistics, 
Neighbourhood Statistics 

 

a. Map of Kings Cross study area (Output area 
00AUFX0008 highlighted). 
© Crown Copyright Ordnance Survey. All rights reserved 

 

 
b. Aerial photograph of Kings Cross study area 
(Output area 00AUFX0008 highlighted) 
Source: Google Maps 
 

Figure 4.4 a & b Location of the area of study  

Ethnic Group (KS06) 00AUFX0008 Islington 019B Islington London

White: British 28.82% 44.63% 56.76% 59.79%

Asian or Asian British: Bangladeshi 23.17% 9.87% 2.41% 2.15%

Black or Black British: African 10.68% 7.85% 5.97% 5.28%

White: Other White 9.90% 12.68% 12.87% 8.29%

Black or Black British: Caribbean 7.55% 5.23% 4.86% 4.79%

Chinese or other ethnic group: Chinese 4.67% 3.69% 1.75% 1.12%

Chinese or other ethnic group: Other 4.43% 2.75% 1.53% 1.58%

Black or Black British: Other Black 3.12% 2.21% 1.03% 0.84%

White: Irish 3.12% 3.62% 5.72% 3.07%

Asian or Asian British: Other Asian 2.34% 1.41% 0.85% 1.86%

Mixed: White and Black African 1.82% 0.74% 0.71% 0.48%

Mixed: Other Mixed 1.56% 1.07% 1.21% 0.85%

Asian or Asian British: Indian 0.78% 1.14% 1.62% 6.09%

Asian or Asian British: Pakistani 0.00% 0.74% 0.52% 1.99%

Mixed: White and Asian 0.00% 0.74% 0.88% 0.84%
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Railway:                   Shopping Streets:                 
Kings Cross Station  Caledonian Road                    
 

Figure 4.5 Analysis of the Kings Cross Study Area: Main shopping streets highlighted in 
purple, designated green spaces highlighted in green and railway/ canal land highlighted in 
grey. 
Source: Google Maps 

High Rise Housing: 
New student/ key worker accommodation 
Recent Housing blocks 

Specific Area of study: 
Priory Housing Estate 

Traditional Streets: 
Housing and Schools 

Area of 
study: 

Caledonian Road 

Upper Street 

Pentonville Road 

Euston Road 
Grays Inn Road Kings Cross Road 
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Ethnic Group 00AUGN0038 Islington 003E Islington London

White: British 34.88% 46.51% 56.76% 59.79%

Asian or Asian British: Bangladeshi 32.56% 9.29% 2.41% 2.15%

Black or Black British: African 10.76% 5.40% 5.97% 5.28%

White: Other White 9.00% 13.18% 12.87% 8.29%

White: Irish 5.52% 7.23% 5.72% 3.07%

Black or Black British: Caribbean 3.49% 7.23% 4.86% 4.79%

Mixed: White and Black African 1.20% 1.52% 0.71% 0.48%

Asian or Asian British: Indian 0.87% 1.88% 1.62% 6.09%

Mixed: Other Mixed 0.87% 1.15% 1.21% 0.85%

Mixed: White and Asian 0.87% 0.73% 0.88% 0.84%

Asian or Asian British: Other Asian 0.00% 0.67% 0.85% 1.86%

Asian or Asian British: Pakistani 0.00% 0.18% 0.52% 1.99%

Black or Black British: Other Black 0.00% 1.03% 1.03% 0.84%

Chinese or other ethnic group: Chinese 0.00% 1.28% 1.75% 1.12%

Chinese or other ethnic group: Other 0.00% 1.09% 1.53% 1.58%

Mixed: White and Black Caribbean 0.00% 1.64% 1.32% 0.99%  
Table 4.4 Ethnic make up of Upper Holloway Study area (Output Area 00AUN0038) 
Source: Office of National Statistics, Neighbourhood Statistics 

                                            

 
 
 
 
 

Figure 4.6 The selection of the area for micro 
study in Upper Holloway 
 
Source: Office of National Statistics, Neighbourhood 
Statistics 

 

 a. Map of Upper Holloway study area 
(Output area 00AUGN 0038 highlighted) 
© Crown Copyright Ordnance Survey. All rights 
reserved 

 

 

b. Aerial Photograph of Upper Holloway 
study area (Output area 00AUGN 0038 
highlighted) Source: Google Maps 

 
Figure 4.7 a & b Location of the area of 
study 
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Holloway Road                                          Hornsey Road including Belgravia Studios 
(internal) 
 
Figure 4.8 Analysis of the Upper Holloway study area: Main shopping streets highlighted in 
purple, designated green spaces highlighted in green and railway/ canal land highlighted in 
grey. 
Source Google Maps 

Specific Area of study: 
Cornwallis Square, housing and designated green space 

Area of study 

Holloway Road 

Hornsey Road 
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The spatial data to be combined with food availability surveys in these two areas is taken 

from the segment model (figure 4.9) and Address Layer 2 (AL2). The food availability 

surveys are based within 500m network distance walkable catchments from the streets 

of each study area in order to address the restrictions for the most vulnerable members 

of society, for whom “the physical difficulties of getting to the shops could be enough to 

prevent them from even trying on bad days” (Hitchman et al, 2002, 32). Although this 

suggests that it is unreasonable to expect people to walk further than 500m, 1000m 

(twenty minute) and 1500m (thirty minute) walkable catchments were also examined in 

order to see if travelling further from the study area would be of any benefit (figure 4.10).   

 

 

Figure 4.9 The Axial Model of Islington for spatial analysis. Shading indicates 3 km buffers 
surrounding both study Upper Holloway and Kings Cross study areas, in order to avoid Edge 
Effects 

Upper Holloway 

Kings Cross 



The Relationship Between Spatial Segregation, Social Exclusion and Access to Healthy Food 

 
Msc AAS 2007  85 

1500 metres

1000 metres

500 metres

Line

Line

Line

 

Figure 4.10 Segment model of Islington, showing walking distances from the two study areas, 
based on intervals of 500m 
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4.3: Micro Study: Upper Holloway and Kings Cross: Survey Results 

 

 

 

 

Figure 4.11 Extract from segment model of Islington, showing walking distances from the 
Upper Holloway Study area.  

 
Within a 30 minutes walk from the Upper Holloway study area (figure 4.11), there are: 

o 106 Retail Outlets selling some food 

o 71 Local shops selling some food68 

o 42 Local Shops selling food, with Off Licenses and News Agents69 discounted 

o 29 News Agents and Off Licenses 

o 35 Supermarkets 

o 39, 1838 Sq m of designated green space. 

The availability of retailers and designated green spaces increases proportionately with 

distance travelled from the selected streets (figure 4.12).  

                                                 
68

 including Off Licenses and News Agents 
69

 assumed to only sell unhealthy snacks 

1500m 

1000m 

500m 
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Figure 4.12 Incremental walking distance from Upper Holloway study area 

500 m from study area. 
6-7 minutes to get there 
10 minutes to return 
 
22 food retailers 
 
15 local shops selling some food 
9 outlets selling more than snacks 
 
8 supermarkets 
 
36,929 Sq m of designated green 
space 
 

 

1000 m from study area. 
12-14 minutes to get there 
20 minutes to return 
 
43 food retailers 
 
25 shops selling some food 
16 outlets selling more than snacks 
 
18 supermarkets 
 
60,863 Sq m of designated green 
space 
 

 

1500 m from study area. 
18-21 minutes to get there 
30 minutes to return 
 
42 food retailers 
 
32 shops selling some food 
17 outlets selling more than snacks 
 
10 supermarkets 
 
294,046 sq m of designated green 
space 
 

 

Supermarkets

Local Food Shops

Point

Point
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The results of food availaibilty surveys70 undertaken in all shops selling some food within 

500m walk from the study area are presented in table 4.5, with data sorted in order of 

availability of the Bangladeshi food list71. Those highlighted can be defined as green 

retailers as they sell over eight different varieties of fruit and vegetables72. This is yet 

another parameter defined initially by Donkin and Dowler, who explain that it is 

“somewhat arbitrary, although reasonable. It is in fact quite a low benchmark for a shop 

stocking a reasonable number of fruit and vegetables.” (Dowler et al, 2001, 24). 

 

                                                 
70

 based on the healthy shopping lists drawn up by Donkin and Dowler 
71

 Shops and supermarkets separated 
72 “‘Green retailers’ being essentially those retail outlets—multiple food retailers, greengrocers, 
certain smaller independent food stores—selling a reasonable variety of fresh fruit and 
vegetables” (Wrigley et al, 2002, 2063) 
 

 
Shops All White Caribbean African Bangladeshi Fruit & Veg

Holloway Food Store 58.67% 67.39% 67.35% 69.39% 59.18% 16

Tollington Food and Wine 52.00% 67.39% 59.18% 63.27% 57.14% 13

Unnamed Shop 40.00% 60.87% 53.06% 55.10% 44.90% 9

LowCost Food and Wine 37.33% 50.00% 42.86% 44.90% 42.86% 5

Hornsey Halal Grocers 30.67% 23.91% 26.53% 26.53% 36.73% 12

Huda News and Minimarket 37.33% 47.83% 40.82% 42.86% 36.73% 2

KK Grocery and Off License 32.00% 47.83% 38.78% 40.82% 34.69% 6

Rishins 2 33.33% 45.65% 36.73% 40.82% 30.61% 2

The Sugar Shop 0.00% 0.00% 0.00% 0.00% 0.00% 0

Holloway Newsagent 0.00% 0.00% 0.00% 0.00% 0.00% 0

Winey Off Licence 0.00% 0.00% 0.00% 0.00% 0.00% 0

Gemini Newsagents 0.00% 0.00% 0.00% 0.00% 0.00% 0

The Organic Healthfood Store ? ? ? ? ? ?

Supermarkets

Hornsey Tap Supermarket 64.00% 71.74% 69.39% 73.47% 73.47% 21

Holloway Supermarket 49.33% 67.39% 57.14% 59.18% 57.14% 12

Savewell Supermarket 46.67% 63.04% 53.06% 57.14% 55.10% 11

Supersaver Food and Wine 53.33% 65.22% 57.14% 61.22% 55.10% 15

Costcutter Supermarket 42.67% 56.52% 51.02% 51.02% 46.94% 5

Londis 30.67% 47.83% 40.82% 38.78% 32.65% 3

Cheapside Supermarket 22.67% 34.78% 28.57% 28.57% 20.41% 0

Islington Supermarket 0.00% 0.00% 0.00% 0.00% 0.00% 0

Average Availability 31.53% 40.87% 36.12% 37.65% 34.18% 7

 
Table 4.5 Results of the survey of shops within 500m from the Upper Holloway study area. 
All shops, including Off Licences and News Agents were surveyed, which revealed that these 
types of shops only stock unhealthy snack foods. The Organic Health food store did not allow 
a survey to be undertaken, so the results are marked as unknown. The Green shading 
indicates green retailers. 
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In order to examine whether travelling further afield yields improvements in food choice, 

or increased availability of culturally specific Bangladeshi food, a selection of shops 

outside the 500m catchment were also surveyed (table 4.6). In the Upper Holloway area, 

this includes the large supermarket chain Morrison’s (identified in figure 4.13) which 

could be considered the most affordable local outlet73. In addition, this store offers 

75.51% of the foods on the Bangladeshi list, 16.33% more than the highest availability 

within the 500m walkable catchment. Therefore, wider choice is available for those who 

can travel further afield, which is confirmed by two further shops outside the catchment 

that stock more Bangladeshi food than the shops within 500m74. 

 

Shops All White Caribbean African Bangladeshi Fruit & Veg Distance (m)

Tahir Halal Meat 52.00% 45.65% 51.02% 57.14% 53.06% 22 500-1000

Rohat's Fruit Basket 49.33% 50.00% 53.06% 57.14% 53.06% 12 1000-1500

Supermarkets

Morrissons 70.67% 91.30% 71.43% 77.55% 75.51% 16 500-1000

Junction Supermarket 57.33% 67.39% 67.35% 65.31% 63.27% 16 500-100

Yilidz Supermarket 56.00% 71.74% 67.35% 63.27% 59.18% 14 500-1000

Gold Star Food Centre 56.00% 67.39% 67.35% 67.35% 55.10% 12 500-1000  
 
Table 4. 6 Results of the survey of shops further than 500m from the Upper Holloway study 
area. The Green shading indicates green retailers. 
These shops are a random sample selected by walking around the area and looking for shops 
that would seem to increase the food choice of the local population 

                                                 
73

 See Macro study, page 33 
74

 Junction Supermarket and Yilidz Supermarket 

 

 
Figure 4.13 All shops surveyed in Upper Holloway area (within 500m from the area of study 
and further afield), in relation to walking distance from study area.  

1500m

1000m

500m

Hornsey Halal Grocers 
 
Huda News and MiniMart 
 
Morrison’s Supermarket 
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While many of the foods on the Bangladehi list are 

also required by other ethnicities, seven are specific 

to this group75. Of these, Karella and Hilsha were 

completely unavailaible within the 500m walkable 

catchment (table 4.7), but Karella was found in one 

shop beyond this. Of the three products found in 

only one shop each within 500m from the study 

area, cauliflower was the only one to be more 

widely available beyond this distance. The only 

shops to stock Chapatti flour 76  and Jack Fruit 77 

were both within the 500m walkable catchment 

(identified in figure 4.13). The highest availaibilty of 

specifically Bangladeshi food was found in two shops within the 500m catchment (table 

4.8), each over 50% and therefore condsidered reasonably stocked (Dowler et al, 2001). 

 

                                                 
75

 These are Basmati rice, MB chapatti flour, brown rice, vegetarian cheese, Panneer, Mung 
beans, Hilsha (fish), Chickpeas, Jack fruit, cauliflower, karella and pumpkin/squash 
76

 Huda News and Mini Market 
77

 Hornsey Halal Grocers 

   

Food <500m >500m 

veg based cheese 15 3

Basmati Rice 14 6

Chick peas 8 6

Brown Rice 6 4

Mung Beans 4 2

Paneer 2 0

Pumpkin/Squash 2 2

MB Chapatti flour 1 0

Jack fruit 1 0

Cauliflower 1 4

Hilsha (fish) 0 0

Karella 0 1  

Table 4.7 Table showing number of 
shops in which each food that is 
specific to the Bangladeshi food list 
is available.  

Shop Bangladeshi Food

Hornsey Halal Grocers 58.33%

Hornsey Tap Supermarket 58.33%

Holloway Foodstore 41.67%

Supersaver Food and Wine 33.33%

Tollington Food and Wine 25.00%

Costcutter 25.00%

Lowcost Food and Wine 25.00%

Huda News and Minmarket 25.00%

Savewell Supermarket 25.00%

Holloway Supermarket 25.00%

KK Grocery and Off License 16.67%

Londis 8.33%

Rushins 2 8.33%

Cheapside Supermarket 8.33%

Unnamed Shop 0.00%

Islington Supermarket 0.00%

Winey Off Licence 0.00%

Holloway Newsagents 0.00%

The Sugar Shop 0.00%

Gemini Newsagents 0.00%   

Shop name Bangladeshi food

Tahir Halal Meat 50.00%

Rohat's Fruit Basket 50.00%

Junction Supermarket 41.67%

Morrissons 33.33%

Yilidz 25.00%

Gold Star Food Centre 16.70%  
a. Retailers within 500m                                     b. Retailers beyond 500m 
 
Table 4.8a & 4.8b Availability of specifically Bangladeshi foods  
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Within a 30 minute walk from the Kings Cross study area (figure 4.14), there are: 

o 190 Retail Outlets selling some food 

o 114 Local shops selling some food78  

o 60 Local Shops selling food, with Off Licenses and News Agents79 discounted 

o 54 News Agents and Off Licenses 

o 16 Supermarket 

o 16,414 Sq m of designated green space (375,424 Sqm less than the Upper 

Holloway area.) 

Once again, the facilities available increase with distance travelled from the study area 

(figure 4.15). 

 

 

 

 

                                                 
78

 including Off Licenses and News Agents 
79

 assumed to only sell unhealthy snacks 

 

 
 

Figure 4.14 Extract from segment model of Islington, showing walking distances from the 
Kings Cross study area.  

1500m 

1000m 

500m 
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Figure 4.15 Incremental  walking distances from Kings Cross study area  

500 m from study area. 
6-7 minutes to get there 
10 minutes to return 
 
23 food retailers 
 
20 shops selling some food 
11 outlets selling more than snacks 
 
2 supermarkets 
 
0 Sq m of designated green space 
 

 
 

1000 m from study area. 
12-14 minutes to get there 
20 minutes to return 
 
39 food retailers 
 
33 shops selling some food 
12 outlets selling more than snacks 
 
6 supermarkets 
 
72,786 Sq m of designated green 
space 
 

 

1500 m from study area. 
18-21 minutes to get there 
30 minutes to return 
 
69 food retailers 
 
61 shops selling some food 
37 outlets selling more than snacks 
 
8 supermarkets 
 
91,628 sq m of designated green 
space 
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There are 83 more outlets selling some food in 30 minutes walk from Kings Cross than 

Upper Holloway, including; 

o 43 more shops selling some food 

o 18 more shops selling food80 

o 25 more News Agents and Off Licenses 

However, there are 19 fewer retailers defined as supermarkets in the Kings Cross area. 

It is proposed that this results from the decreased block size (smaller floor space per 

unit), higher land values and more transient daily population (caused by proximity to 

Kings Cross station) of this central London location. However, an outlet of the major 

supermarket chain Tesco is within 500m walking distance from this study area (identified 

in figure 4.16). Although availability is high in this store (table 4.9), as it is a ‘local’ 

supermarket, it is assumed to be amongst the least affordable outlets.  

 

Shop Name All White Caribbean African Bangladeshi Fruit and Veg

Dadyal Food and Wine 49.33% 67.39% 63.27% 62.50% 53.06% 13

Cali Food and Wine 42.67% 60.87% 48.98% 52.08% 48.98% 8

Yours Local Shop 42.67% 52.17% 53.06% 56.25% 46.94% 14

M&R Halal Meat 34.67% 36.96% 30.61% 37.50% 42.86% 9

Besiktas 30.67% 36.96% 32.65% 33.33% 34.69% 0

One Stop Food and Wine 32.00% 45.65% 42.80% 45.83% 34.69% 2

Mini Mart 24.00% 34.78% 30.61% 31.25% 28.57% 6

Pentonville News Food and Wine 22.67% 32.61% 28.57% 31.25% 24.49% 1

Olga Stores 18.67% 26.09% 26.53% 25.00% 22.45% 10

KC Continental Stores 8.00% 10.87% 8.16% 8.33% 8.16% 1

Euphorium Bakery 2.67% 4.35% 4.08% 4.17% 4.08% 0

Barnsbury Off License 0.00% 0.00% 0.00% 0.00% 0.00% 0

Manzies Pie Shop 0.00% 0.00% 0.00% 0.00% 0.00% 0

Market News 0.00% 0.00% 0.00% 0.00% 0.00% 0

Newsagent 0.00% 0.00% 0.00% 0.00% 0.00% 0

Russel Off License 0.00% 0.00% 0.00% 0.00% 0.00% 0

Trio News 0.00% 0.00% 0.00% 0.00% 0.00% 0

Shriji News 0.00% 0.00% 0.00% 0.00% 0.00% 0

Odese Food and Wine ? ? ? ? ? ?

Supermarkets

Tesco 69.33% 89.13% 73.47% 70.17% 73.47% 20

CostCutter 33.33% 50.00% 42.86% 41.67% 34.69% 4

Average Availaibility 20.53% 27.39% 24.28% 24.97% 22.86% 4

 
 
Table 4.9 Results of the survey of shops within 500m from the Kings Cross study area. 
All shops, including Off Licences and News Agents were surveyed, which revealed that these 
types of shops only stock unhealthy snack foods. 
Odese Food and Wine would not allow survey, therefore, results are marked as unknown 
The Green shading indicates green retailers. 

                                                 
80

 Off Licenses and News Agents discounted 
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Karella was once again completely unavailable. However, Hilsha, which was not found in 

Upper Holloway, was available in one accessible shop. This is the only specifically 

Bangladeshi food to be more available in Kings Cross than Upper Holloway (table 4.11). 

Within 500m of the Upper Holloway study area, an average of 34% of the complete 

Bangladeshi food list is availaible per shop, compared with only 23% in Kings Cross. In 

both cases, this is much less than the availability of the White list, 40.87% of which is 

available per shop in Upper Holloway, and 27.39% in Kings Cross. In Upper Holloway, 

40% of the retailers stocked over half of the foods on the Bangldeshi food list (and 

therefore would be defined as reasonably stocked by Donkin and Dowler) in 

comparisson with only 10% in the Kings Cross area. Hornsey Halal Grocers and 

Hornsey Tap Supermarket in Upper Holloway, and M & R Halal Meat in Kings Cross 

 
Shop Name All White Caribbean African Bangladeshi Fruit and Veg Distance (m)

Unique 24 37.33% 54.35% 48.98% 47.92% 44.90% 9 1000-1500

ATs Food and Wine Emporium 25.33% 34.78% 32.65% 33.33% 28.57% 0 1000-1500

Mini Store 14.67% 23.91% 22.45% 22.92% 16.33% 0 1000-1500

Supersave Food and Wine 50.67% 65.22% 65.31% 62.50% 53.06% 15 1500-2000

London Oriental Food 36.00% 36.96% 36.73% 39.58% 40.82% 9 1500-2000

Table 4.10 Results of the survey of shops further than 500m from the Kings Cross study area.  
The Green shading indicates green retailers. 
These shops are a random sample selected by walking around the area and looking for shops 
that would seem to increase the food choice of the local population 

 

 
 
Figure 4.16 All shops surveyed in Kings Cross area, in relation to walking distance from study 
area.  

1500m

1000m

500m

Tescos 
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stock the most of the specifically Bangladeshi foods (table 4.12), all more than the major 

supermarket chains surveyed. This specific Bangladeshi content is suggested by the 

reference to Halal in the names of two of the three stores. In neither area could the 

majority of the outlets within 500m be defined as Green Retailers. In Kings Cross 70% 

do not stock over 8 different varieties of fresh fruit and vegetables, compared with 60%   

in Upper Holloway81.  

  

                                                 
81

 This is not just local shops, but also retailers classified as supermarkets, which the literature 
suggests should stock a wider variety. In both study areas, half of the ‘supermarkets’ could not be 
labelled green retailers.  

Kings Cross Upper Holloway

Food <500m >500m <500m >500m 

Basmati Rice 9 4 14 6

Chick peas 5 1 8 6

Brown Rice 4 1 6 4

veg based cheese 3 1 15 3

Paneer 1 0 2 0

Mung Beans 1 0 4 2

Hilsha (fish) 1 0 0 0

Cauliflower 1 1 1 4

Pumpkin/Squash 1 0 2 2

MB Chapatti flour 0 1 1 0

Jack fruit 0 0 1 0

Karella 0 0 0 1  
Table 4.11 Table showing number of shops in which each food that is specific to the 
Bangladeshi food list is available. Data sorted according to availability in Kings Cross area. 
 
Shop Name Bangladeshi Food

M&R Halal Meat 58.33%

Tescos 33.33%

Besiktas 33.33%

Cali Food and Wine 16.67%

Yours Local Shop 16.67%

Mini Mart 16.67%

CostCutters 16.67%

Pentonville News Food Wine 8.33%

One Stop Food and Wine 8.33%

KC Continental 8.33%

Dadyal Food and Wine 8.33%

Trio News 0.00%

Shriji News 0.00%

Russel Off License 0.00%

Olga 0.00%

Newsagent 0.00%

Market News 0.00%

Manzies Pie Shop 0.00%

Euphorium Bakery 0.00%

Barnsbury Off License 0.00%

Odese Food and Wine ?   

Shop Name Bangladeshi Food

Supersave Food & Wine 33.33%

London Oriental Food 25.00%

Unique 24 16.67%

ATs food & wine emporium 8.33%

Mini Store 0.00%  
a. Retailers within 500m                                     b. Retailers beyond 500m 
 
Table 4.12& 4.12a Availability of specifically Bangladeshi foods 
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The long established daily street market, Chapel Market, (figure 4.17) is also accessible 

from the Kings Cross Study area (figure 4.18). A survey of the fresh products available 

(table 4.13) reveals that only Ripe Plantain, Green Plantain, Ackee, Jack Fruit, 

Cauliflower, and Karella are unavailable82. As very few of the non-fresh items on the lists 

are available on the market stalls83 it seemed unreasonable to conduct a full survey here. 

                                                 
82

 Any of these could be affected by seasonal variations 
83

 Or indeed, in the surrounding shops; Besiktas is the only local shop on this street selling 
healthy food. The other food retailers are Market News Agents, Manzies Pie shop and the 
Euphorium Bakery.  

 

     
Chapel Market today           Historical photograph of Chapel Market. Date unknown. Source:                                         
Photographed by author      www.bmh54.freeuk.com/places/islington/islington 
 
Figure 4.17 Chapel Market 
 

 
 
Figure 4.18 Chapel Market, in relation to walking distances from Kings Cross Study area 
 

White Caribbean African Bangladeshi

Chapel Market 100% 85.00% 85.71% 86.36%

Kings Cross Shops 88.89% 76.19% 80.95% 77.27%

Kings Cross Supermarkets 88.89% 80.95% 80.95% 72.73%

Upper Holloway Shops 72.22% 78.26% 80.95% 81.82%

Upper Holloway Supermarkets 88.89% 78.26% 90.48% 86.36%  
 
Table 4.13 Comparison of the fresh produce only, in Chapel Market with other retailers 

Half of Chapel Street 
Market can be reached 
within a 5 minute walk 
from the Kings Cross 
Study area. The entire 
street can be reached in 
a 10 minute walk.  
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4.4: Micro Study: Upper Holloway and Kings Cross: Findings 

 

Global Integration (R: n)

0.241 to 0.3   (3555)

0.229 to 0.241   (2579)

0.218 to 0.229   (2829)

0.209 to 0.218   (2535)

0.2  to 0.209   (2568)

0.191 to 0.2   (2753)

0.181 to 0.191   (2737)

0.169 to 0.181   (2900)

0.153 to 0.169   (2804)

0.075 to 0.153   (2930)
 

Global Integration of the Segment model 

 

Local Integration (r:500)

0.67 to 1.88   (4680)

0.63 to 0.67   (2153)

0.59 to 0.63   (2569)

0.56 to 0.59   (2212)

0.52 to 0.56   (3007)

0.49 to 0.52   (2453)

0.45 to 0.49   (2928)

0.42 to 0.45   (2070)

0.37 to 0.42   (2834)

-1  to 0.37   (3284)
 

Local Integration of the Segment model 

 
Figure 4.19 Integration values of the segment model of Islington at two different radii, 
indicating how the study areas relate to the configuration at a global (top) and local (bottom) 
scales.  
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Within 500m from the Kings Cross study area, there are twice as many segments as 

there are at Upper Holloway, and on average each of these segments is about half the 

length (table 4.14). This difference results from their contrasting locations in relation to 

the configuration of London as it is “within the nature of cities to start with small blocks 

and for block size to increase with greater distance from the centre” (Hillier, 2005, 24). 

This is emphasised by Angular Step Depth analysis, which previous research has shown 

best emulates pedestrian cognition of the configuration by examining the amount of 

turning it takes to get from any segment to any other (Turner; 2001). In Upper Holloway, 

the majority of shops within the 500m walkable catchment are found between 1.8 and 2 

angular steps away from Cornwallis Street Square, whilst shops in the same walking 

distance from the Priory Estate in Kings Cross can be up to 3.5 angular steps away 

(figure 4.2184). Again, this results from the spatial nature of the grid, with the smaller 

block size and increased density of Kings Cross. However, despite grid differences in 

each area, there does not appear to be a strong relation between the availability of 

Bangladeshi food and angular step depth from the selected streets (figures 4.21 and 

4.22). 

                                                 
84

 In this regression plot, the average angular step depth of Chapel Market from the Kings Cross 
study area has been represented as a line through the graph rather than a point, as it is not 
directly comparable with the shops in the area. 

No. of Segments Average Segment Length (m)

Upper Holloway 176 73.83

Kings Cross 309 44.15  

1/MD (radius n) 1/MD (radius 500)

Upper Holloway 0.196 0.581

Kings Cross 0.217 0.522  

Choice (log: radius n) Choice (log: radius 500)

Upper Holloway 16.364 9.411

Kings Cross 16.380 10.585  

Table 4.14 Average spatial values from the segment map, for 500m walking distance from 
each study area.  
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Upper Holloway                                                       Kings Cross 
 
Figure 4.20 Regression plot of angular step depth from area of study against the percentage of 
the Bangladeshi food list available in shops and supermarkets surveyed within the 50m 
walkable catchment. 
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Figure 4.21 The percentage of specifically Bangladeshi food available at each angular step 
depth from both micro study areas. The shops in the Kings Cross area are spread across a 
much wider range of  angular step depths than those in Upper that are much more 
concentrated in two areas.  

Chapel Market 
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The differing spatial natures of the two study areas are also reflected in their synergy85, 

revealing a stronger correlation between local and global integration at Kings Cross 

(figure 4.23). This suggests that the area is more homogenous with a sense of being at 

once in a local place and a large city.86 Conversely, Upper Holloway’s synergy (figure 

4.25) suggests that the local part is isolated from the global whole, resulting in a strongly 

identifiable area where residents and strangers are more unlikely to mix. There are two 

identifiable groups of lines in the Upper Holloway plots, one above regression line with a 

steeper trajectory, and one below. More shops and supermarkets are found on the 

segments that follow the lower trajectory (figure 4.26), where the global integration 

values tend to be lower. The major outlier in Upper Holloway, outperforming at both the 

local and global scale, is Holloway Road, which undoubtedly affects shopping provision. 

Similarly, at Kings Cross, the major outliers (figure 4.24) are important integrators for the 

configuration of London, however, the food retailers do not appear to cluster around 

these lines, but are more evenly distributed across the entire area. 

                                                 
85

 See page 71 
86

 In both cases, the R
2 
value increases as fewer segments are taken into consideration. In other 

words, the best correlation is achieved with the segments that make up the 500m walkable 
catchments. This is a recorded phenomenon, Penn observed “As one expands the area being 
analyzed, correlations increase, reach a peak, and then begin to reduce” (Penn, 2003, 36). 
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Figure 4.22 Synergy plots for Kings Cross area at different walking distances from study 
area. 

  
 

 
 
 

Figure 4.23 Outliers from Synergy plots Kings Cross area at different walking distances from 
study area. 

a 

b & c 

a 

a 

Outlier a, Pentonville Road, is the major 
outlier outperforming at the global radius 
(n) in all walkable catchments from the 
Kings Cross Study area. 

At 30 minutes walk from the site two further 
outliers are reached, both outperforming at the 
global radius (n). These lines are also the 
outperforming spaces locally. 
At 30 minutes walk from the site two further 
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Figure 4.24 Synergy plot for Upper Holloway area at different walking distances from study 
area 
  

                       
Segments of the lower trajectory  (1000m)            Segments of the steeper trajectory (1000m) 
(low global integration, range of local                     (High global integration, range of local 
integration)                                                              integration) 
             
Figure 4.25 Spaces that make up the different lines identified on the Synergy plot for Upper 
Holloway area at 1000m walking distance.  

a a 

The two groups of lines are clearest 
to see at 1000m.  
 
The major outlier, on Holloway Road, 
is labelled ‘a’. 
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Table 4.14 showed that the Kings Cross area has higher average global integration 

values, while the Upper Holloway study area is more locally integrated. This is 

emphasised with visual appraisal of the integration cores of the segment model. The 

Kings Cross study area is well embedded in the global integration core of the model 

(figure 4.27) whilst most of Upper Holloway falls outside it. Upper Holloway contains 

more highly integrated lines locally (figure 4.28). In neither study area do the green 

retailers (or Chapel Market 87 ) fall on the the most globally integrated stegments 

(confirmed in tables 4.15 and 4.16), but rather (especially in Upper Holloway) are found 

on the most locally integrated streets88. The most globally integrated segments, espcially 

at Upper Holloway, appear to be reserved for the News Agents and Off Licenses. 

 

                                                 
87

 See page 52 in the macro study for further analysis of the location of street markets in Islington 
88

 This relationship is therefore of particular relevance to the local shops, rather than the 
supermarkets.  
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Figure 4.27 Global Integration core of Islington segment map and extract of both study areas, 
indicating their contrasting roles in the global integration of the configuration of London.   

Upper Holloway, Shops and Supermarkets 

Kings Cross, Shops and Supermarkets 

Kings Cross, Green Retailers 

Upper Holloway, Green Retailers 

Chapel Market circled 
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Figure 4.28 Local Integration core of Islington segment map and extract of both study areas, 
indicating their contrasting roles in the global integration of the configuration of London.   

Upper Holloway, Shops and Supermarkets 

Upper Holloway, Green Retailers 

Kings Cross, Shops and Supermarkets 

Kings Cross, Green Retailers 

Chapel Market circled 
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Shops Street Global Int. Local Int. (500m)

Gemini Newsagents Holloway Road 0.257571 0.767332

Holloway Newsagent Holloway Road 0.249845 0.748664

Winey Off Licence Holloway Road 0.249833 0.806422

Huda News and Minimarket Holloway Road 0.249822 0.772104

Holloway Food Store Holloway Road 0.249822 0.772104

KK Grocery and Off License Holloway Road 0.244766 0.598482

The Organic Healthfood Store Holloway Road 0.243989 0.935835

Rishins 2 Hornsey Road 0.219953 0.676903

Hornsey Halal Grocers Hornsey Road 0.219833 0.692331

Unnamed Shop Hornsey Road 0.219832 0.626993

LowCost Food and Wine Hornsey Road 0.219831 0.889255

The Sugar Shop Unnamed Road 0.219826 0.707117

Tollington Food and Wine Tollington Way 0.205399 0.558977

Average 0.234640154 0.734809154

Supermarkets Street Global Int. Local Int. (500m)

Holloway Supermarket Holloway Road 0.257599 0.920681

Londis Holloway Road 0.257571 0.767332

Islington Supermarket Hornsey Road 0.219953 0.676903

Hornsey Tap Supermarket Hornsey Road 0.219953 0.676903

Savewell Supermarket Hornsey Road 0.219939 0.527874

Supersaver Food and Wine Hornsey Road 0.219939 0.625975

Cheapside Supermarket Hornsey Road 0.219831 0.889255

Costcutter Supermarket Fortnam Road 0.200141 0.471636

Average 0.22686575 0.694569875

Takeaway Street Global Int. Local Int. (500m)

Ocean Fish Bar Hornsey Road 0.692331 0.692331

Chicken Spot Holloway Road 0.260174 0.930655

Local Fried Chicken Holloway Road 0.249822 0.772104

Chichi Chinese Takeaway Holloway Road 0.243626 0.83877

Pizza Extra Hornsey Road 0.219833 0.692331

Dominos Pizza Tollington Way 0.205391 0.639187

New York Pizza Kingsdown Road 0.199744 0.598959

Average 0.295845857 0.737762429

Cafes Street Global Int. Local Int. (500m)

Holloway Café Holloway Road 0.249833 0.798509

Workers Café Holloway Road 0.243983 0.905629

Detis Deli Café Hornsey Road 0.219953 0.676903

Stripes Café Hornsey Road 0.219939 0.527874

Café, Belgravia Workshops Unnamed Road 0.219826 0.707117

Average 0.2307068 0.7232064  
 
Table 4.15 The integration values of the shops, supermarkets, takeaways and cafes in the 
500m walkable catchment from the Upper Holloway study area. The green shading indicates 
the green retailers (selling at least 8 different varieties of fruit and vegetables) 
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Shops Street Global Int. Local Int. (500m)

Pentonville News Food and Wine Pentonville Road 0.296634 0.741068

Mini Mart Pentonville Road 0.296353 0.676279

Newsagent Affleck Street 0.296353 0.676279

KC Continental Stores Caledonian Road 0.255351 0.656868

Dadyal Food and Wine Caledonian Road 0.25065 0.509316

Cali Food and Wine Caledonian Road 0.25062 0.514746

Shriji News Caledonian Road 0.25062 0.514746

Russel Off License Caledonian Road 0.247611 0.725786

Barnsbury Off License Barnsbury Road 0.239925 0.626428

M& R Halal meat Northdown Road 0.236618 0.572883

One Stop Food and Wine Rodney Street 0.233389 0.639394

Olga Stores White Lion Street 0.220194 0.568869

Trio News Wicklow Street 0.218402 0.580025

Yours Local Shop Wynford Road 0.21723 0.508797

Euphorium Bakery Chapel Market 0.207216 0.56658

Market News Chapel Market 0.206827 0.558815

Manzies Pie Shop Chapel Market 0.206827 0.57093

Besiktas Chapel Market 0.206826 0.570524

Odese Food and Wine Charlotte Terrace 0.179032 0.499265

Average 0.237719895 0.593557789

Supermarkets Street Global Int. Local Int. (500m)

CostCutter Pentonville Road 0.296634 0.741068

Tesco Caledonia Street 0.244047 0.651803

Average 0.2703405 0.6964355

Takeaway Street Global Int. Local Int. (500m)

Star Kebab Northdown Street 0.212933 0.518014

Caledoninan Fish Bar Unnamed Road 0.207055 0.409934

Dixie Fried Chicken Unnamed Road 0.207055 0.409934

Star Burger Ltd Chapel Market 0.206827 0.57093

Crystal Kebab Chapel Market 0.206826 0.570524

Chapel Fish Bar Chapel Market 0.206826 0.570524

Yum Yum Takeaway Keystone Cresent 0.193409 0.45705

Average 0.205847286 0.500987143

Cafes Street Global Int. Local Int. (500m)

Guzel Café Pentonville Road 0.296353 0.676279

Caledonian Café Caledonian Road 0.255351 0.656868

The Beano Café Caledonian Road 0.255314 0.639037

Cally Café Unnamed Road 0.25065 0.509316

Oz Café Caledonian Road 0.247611 0.725786

Café Penton Street 0.240016 0.684239

Blue River Café Northdown Road 0.236618 0.572883

Coffee Union Kings Cross Road 0.23555 0.667013

The Jay Cubed Restaurant Bar Café Baron Street 0.22946 0.459398

Express Café Wicklow Street 0.218402 0.580025

Station Sandwich Bar and Café Omega Place 0.20783 0.420556

Fosby's Café White Conduit Street 0.194912 0.551656

Average 0.239005583 0.595254667

Cafes Street Global Int. Local Int. (500m)

Chapel Market Chapel Market 0.206924 0.566712  
 
Table 4.16 The integration values of the shops, supermarkets, takeaways and cafes in the 
500m walkable catchment from the Kings Cross study area. The green shading indicates the 
green retailers (selling at least 8 different varieties of fruit and vegetables) 
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In Upper Holloway, the 

takeaways have higher 

global and local 

integration than the 

shops or supermarkets 

(figure 4.29). In contrast, 

the spatial values in 

Kings Cross are highest 

for supermarkets, and 

appear to vary more, 

(especially locally). The 

global integration of the 

segments on which 

retailers are found in 

both areas appears very similar. In contrast, there are significant differences in local 

integration, which is consistently higher at Upper Holloway. Despite this, neither area 

demonstrates any statistical relationship between the availability of culturally specific 

Bangladeshi foods and integration values (figure 4.30). Although the regression plots 

suggest negative correlations in many cases89, the R2 values reveal that these are 

almost insignificant. What is significant is that in each case, the more Bangladeshi food 

stocked, the more likely the outlet is to be classified as a green retailer. In Upper 

Holloway the green retailers are distributed across the range of spatial values, while 

those in Kings Cross generally have lower integration (both globally and locally).  While 

the relationship between the availability of Bangladeshi food and choice values (figure 

4.31) is even weaker at Kings Cross, stronger patterns do emerge at Upper Holloway, 

particularly in terms of global choice. The vast majority of retailers in the Upper Holloway 

area are found on the segments with the highest choice values. However, as with 

integration, those stores with the highest availability of specifically Bangladeshi foods do 

not have the highest choice values. Indeed, in the Kings Cross area, the shop with the 

highest stock of specifically Bangladeshi foods (M & R Halal Meats) has the lowest 

choice values of all the shops that stock any of the Bangladeshi food list. 

 

                                                 
89

 the higher the local or global integration values, the lower the availability of Bangladeshi food 
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Figure 4.28 Graph comparing the average integration values of 
the different types of food retailers 
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Figure 4.29 Availability of Bangladeshi foods within 500m walkable catchment from each study 
area against the integration values of the segments on which the retailers are found. Green 
retailers are circled. Those with red lines stock the most specifically Bangladeshi foods 
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Figure 4.30 Availability of Bangladeshi foods within 500m walkable catchment from each study 
area against the choice values of the segments on which the retailers are found. Green 
retailers are circled. Those with red lines stock the most specifically Bangladeshi foods 
 

 

The micro study findings suggest that although the Bangladeshi food list was not 

completely available in either area, it is easier to accumulate in Upper Holloway local 

integration is higher, and the spatial definition of the local structure is stronger. However, 

all preceding findings need to be interpreted in relation to the limitations of this study, 

which are therefore outlined in the following chapter before this report concludes.  
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5: Limitations of Study

 

 
Before concluding this study with a discussion of its findings, it is necessary 

acknowledge the limitations experienced, and how their affects were minimised. The first 

limitation is the common misallocation of data within geospatial analysis, known as the 

Modifiable Areal Unit Problem. This results from the fact that the larger the area 

analysed the more homogonous the population is, and is compounded by the Ecological 

Fallacy, defined as “ascribing characteristics to members of a group when only the 

overall group characteristics are known” (Spatial Analysis Online, 2007). In order to 

avoid this, data must be examined at “various levels of aggregation, including the lowest 

(finest level) possible” (Spatial Analysis Online, 2007). In this thesis when selecting 

areas for study, the associated census data were filtered through different levels of 

aggregation, ultimately reaching the finest available, the Output Area. As Indices of 

Multiple Deprivation (IMD) data is only available at larger scale Lower Layer Super 

Output Areas, when examining smaller scales it was necessary to select the most 

relevant variable from the data available. 90  In addition the arbitrary administrative 

definition of areas for census data aggregation is limited as it does not respond to the 

characteristics of the area. Such boundaries have weak awareness of historiographical 

factors, often cutting across historical divisions and rarely connecting with existing 

morphology (Whitehand, 200791). In this study, these affects were minimised through 

rigorous analysis of all surrounding areas at all scales, and an attempt to base study on 

specific streets rather than entire Output Areas. IMD data is also limited by the accuracy 

of census data, which varies due to language difficulties or a disinclination to answer 

‘official’ questions. Additional limitations include concerns over generalisations made 

about ethnicity, as it is “socially constructed rather than a primordial given,” (Peach, 

1998, 1675), and the possibility that census or AL2 data are out of date.  

 

 

                                                 
90

 For example, it can be seen in  appendix 2 that when selecting the area of highest deprivation 
in the borough for the macro study, the LLSOA with the lowest IMD rank was selected, and then 
unemployment levels were used to identify the streets from within this area which could be 
considered most socially deprived.   
91

 Whitehand reference taken form unpublished lecture at the Space Syntax International 
Symposium 2007 attended by the author  
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The second limitation resulted from insufficient time and resources which prevented 

thorough analysis of more economic factors, which are considered “by far the most 

important explanatory variable in the relationship between diet and health” (Quoted in 

Kershen, 2002, 8). Without these limitations, the surveys of local shops would have 

included food prices92 in order to develop the use of chain supermarkets as an index of 

affordability. The surveys were also limited by local shop keepers’ suspicion of the 

motives behind them. However, with thorough explanations, this limitation was reduced, 

and an excellent 95% response rate was achieved in both study areas. 

                                                 
92

 Dowler et al’s study of access to healthy food in Sandwell, which did take account of 
affordability as well as availability, took a full research team over 6 months to complete.  
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6.1: Discussion

 

The results of this thesis initially appear counter- intuitive as they suggest that integrated 

areas have no better access to healthy food than those that are more segregated. 

Indeed, in the specific results of the micro study, those who live in the more integrated 

area are less likely to fill a culturally specific basket of healthy food than those in the 

more segregated area. In addition, these survey results contradict the very hypothesis 

they set out to test, as the provision of culturally specific foods was found to be lower in 

the area with strong correspondence. Such results suggest that in these areas at least, 

correspondence has much lower influence on access to healthy food than integration. In 

addition, the results show that in Islington physical access to healthy food does not vary 

greatly in relation to deprivation levels, but where it does this can be to the advantage of 

the more deprived.  

 

In line with previous research, this study shows that global integration is an important 

variable determining the location of food retailers in relation to grid configuration; “streets 

with high integration values tend to contain the socially and economically lively activities 

of the city” (Hillier, 1996, quoted in Vaughan et al, 2005, 6). The majority are found in 

highly integrated spaces, which Hillier suggests results from the phenomena of natural 

movement and the multiplier effect93. However, this study also demonstrated that global 

integration values are of much lower significance for shops serving the needs of their 

local community, as these retailers do not rely on passing footfall. Accordingly, in the 

area of high global integration around Kings Cross, fewer outlets were identified as 

green retailers, or met the culturally specific needs of the local Bangladeshi population, 

despite strong correspondence between their spatial and transpatial identities. Instead, 

high global integration combined with proximity to a major transport interchange, results 

in the attraction of strangers, who are unfamiliar with the layout and therefore exhibit 

spontaneous shopping patterns. The high proportion of generic News Agents and Off 

Licences spread throughout the area are best positioned to take advantage of this. The 

assumption that such shops stock only unhealthy snack food suggests that those who 

live in the more globally integrated area are disadvantaged in terms of food choice. As 

the retailers surveyed in the more globally segregated Upper Holloway area were more 

likely to serve the local community’s specific needs, it is significant that their local 

                                                 
93

 Both concepts are detailed in the literature review page 15 



The Relationship Between Spatial Segregation, Social Exclusion and Access to Healthy Food 

 
Msc AAS 2007  114 

integration values are consistently higher. Here, retailers rely on forming strong 

relationships with local people, rather than capitalising on passing footfall. It was also 

found that as more shops in Upper Holloway stocked Bangladeshi food, they were also 

more likely to be defined as green retailers, or to serve other ethnic groups. Furthermore, 

the green retailers in Upper Holloway are distributed across the range of spatial values, 

while those in Kings Cross generally have lower integration (both global and local), and 

therefore weaker links with the local grid. 

 

The Upper Holloway area is also more spatially defined as a local community, while the 

Kings Cross area tends to be absorbed into the global configuration. Correspondingly, 

the co- presence94 of strangers and locals around Kings Cross is likely to be higher, 

further emphasising the suggestion that shops serving the generic needs of strangers 

are likely to be more successful. Such spatial properties echo Dalton’s emphasis on the 

“the phenomenological experience of neighbourhood” (Dalton, 2007, 11), and 

Seabrook’s claims that the most deprived do not live in places with a sense of 

neighbourhood, and therefore do not benefit from the facilities and support networks that 

come with it (Seabrook, 1984, 64). This is quantified by the borough wide finding that 

clusters of local shops form in areas where the spatial relationships between local and 

global properties are stronger. This indicates that although there is little relationship to 

deprivation, local shops are located in more neighbourhood-like areas.  

 

Although retailers are consistently located in the most integrated areas, this does not 

impact on the ability of those who are more segregated to access healthy foods. This is 

partly explained by marginal separation by linear integration, the phenomenon that 

results in different land uses being in close proximity “but separated effectively by being 

in different alignments, often as part of the same urban block” (Hillier, 1996, 52). 

Therefore, although the food retailers are generally found on well integrated segments, a 

proportion of the walkable catchment they serve could be highly segregated.  This could 

also explain why no empirical relationship was found between access to healthy food 

and deprivation levels. As Vaughan suggests with reference to the historic Booth maps95, 

“in some cases, poor streets were surrounded by higher- class streets” (Vaughan, 2005, 

                                                 
94

 Co presence is the term employed by Space Syntax to describe the mutual use of space by 
different people. It is essentially the necessary precursor to interaction.  
95

 These maps, created by philanthropist and industrialist Charles Booth in 1898 describe the 
poverty classes across London at this time.  
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pp 7-8). Furthermore, it is perhaps because low income areas are very localised and are 

close to more prosperous households that the results suggest no relation between the 

location of large supermarkets and either spatial segregation or social exclusion. 

Concerns that leading supermarket chains deliberately avoid low income areas (Clarke 

et al, quoting Competition Commission, 2002, 2051) appear unfounded in this instance. 

The presence of a variety of local shops within all but one96 of the 500m walkable 

catchments from the chain supermarkets also suggests that they have not caused local 

shops to close, or created “new localised ‘food deserts’” (Clarke et al, 2002, 2054). Such 

results suggest that the supermarkets in Islington are not impacting negatively on 

localised provision97, and could indeed be initiating further development as suggested by 

Cummins et al; “not only would such stores provide better access to food…[but they] 

could also act as a catalyst for economic development and local employment skills” 

(Cummins et al, 2005, 289). However, as the results of the micro scale analysis also 

show that chain supermarkets are less likely to stock culturally specific foods than 

independent retailers, they are unlikely to improve access in these terms. In addition, 

although it is widely reported that they can improve affordability, in Islington 67.62% of 

the borough has limited accessibility to affordable food choice of this nature.  

 
Even in the Upper Holloway area the provision of culturally specific Bangladeshi food is 

far from comprehensive. It is still considerably easier to fill a healthy basket acceptable 

to a White person than a Bangladeshi person, despite the equally high representation of 

both groups in the areas considered. This suggests that shopping around, possibly 

beyond accessible distances, is necessary for those who wish to eat a traditional 

Bangladeshi diet. This compounds Hitchman et al’s claim that this “is a way of life for 

low- income consumers” (Hitchman et al, 2002, 27), as it shows that it is not only 

necessary to find the most affordable produce, but can also be a cultural issue. 

Shopping around could also be necessary when purchasing affordable fresh fruit and 

vegetables, as although there is a wide variety available at Chapel Market, there are 

very few non- green products available. The presence of the market itself results in the 

absence of other grocery stores on the same road. However, street markets are not only 

                                                 
96

 In the area where this could have occurred this study cannot conclude whether the local shops 
closed after the supermarket opened, or whether there were never any shops in this area- in 
which case, the supermarket would have positively impacted on local food choice. 
97

 Although, without detailed local surveys, this cannot be stated unquestioningly, as the specific 
content of the local shops is unknown.   
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integral to the provision of fresh food, but are also vital social arenas, particularly in multi 

ethnic areas where they facilitate “casual exchange and encourage[d] encounters 

between different ethnic groups who would otherwise not come into contact with each 

other… [Therefore] developing tolerance” (Dines et al, 2006, x). This potential can be 

quantified by Space Syntax. The high global integration of each of Islington’s street 

markets suggests that they are acting as destinations for strangers from further afield, 

while their equally high global and local choice values indicate the potential for the 

through movement of local people 98 . However, in order to achieve these spatial 

potentialities all three markets are located towards the south of the borough, which is 

relatively less deprived. Therefore, despite their role “as sources of healthy, fresh food… 

at affordable prices in poorer areas” (Dines et al, 2006, xii Emphasis added), in Islington 

these markets are generally more accessible for the wealthy.  

 

One aim of this study was to create a comprehensive picture of both healthy and 

unhealthy availability, taking account of the “abundance and variety to choose from” 

(Buttriss et al, 2004, 6). Such analysis found that over half of the segments with limited 

access to healthy food choice in Islington, are within 500m walking distance of at least 

one takeaway. It is suggested that this will increase the likelihood of people in these 

areas suffering nutritional deficiencies, as the most accessible food is high in fat, sugar 

and salt. Furthermore, takeaways in Islington are even more likely than local shops to be 

found in areas of high local integration, implying that they are better embedded in local 

communities than green retailers, ethnically oriented shops or even supermarkets. They 

are also most evenly distributed across the entire range of derivation, suggesting that 

regardless of spatial segregation or social exclusion, takeaways rather than local shops 

could become community destinations. Further research could uncover not only the 

affects of this on diet related diseases, but also how acculturation of ethnic minorities is 

affected in areas where generic takeaways are more central to the local community than 

the shops that sell their traditional foods.  

  

This paper highlighted the value of micro scale analysis in relation to social variables 

influencing relationships with food. This is particularly significant in the physical context 

of inner London areas like Islington, and therefore suggests that if a similar study were 

                                                 
98

 Shown in movement interface correlations, page 54 
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undertaken in a suburban or rural area different results may be obtained, as found by 

Donkin and Dowler in contrasting environments; inner London and suburban Sandwell. 

In London approximately 30% of the foods on any of the lists surveyed were available 

(Donkin et al, in Kershen 2002, 206). While the methodology differed slightly in Islington, 

it was found that on average 34% of the items on the White list, 31% of the African and 

Caribbean lists, and only 28.5% of the items on the Bangladeshi list would be found in 

any given shop. The six percent difference between the White and Bangladeshi lists in 

areas where they are equally represented 99  is particularly significant. Indeed, this 

variation contrasts with Donkin et al’s London finding that “there was no significant 

difference in the mean availability of different ethnic foods” (Donkin et al, 1999, 36). They 

found variations of only 1%, and that the white basket was not the most likely to be 

filled100- although, unlike in Islington, they did find that it was fully available in one 

outlet101 . Their conclusion that, “the majority of the population, particularly those in 

minority ethnic groups, have reasonable physical access to the more reasonably priced 

food” (Donkin et al, in Kershen 2006)102, contrasts significantly with the findings of a 

similar study in Sandwell, a suburban area outside Birmingham. Here, only half the 

roads were “within 500 metres of a shop selling a modest selection of fresh fruit and 

vegetables” (Dowler et al, 2001, 24 Emphasis added). Without a comprehensive survey 

of Islington no direct comparison can be made, but the micro study suggests that this 

would not be the case here as almost half of the shops surveyed did stock over eight 

different varieties of fruit and vegetables. The conclusion at Sandwell was that localised 

food choice was “heavily distorted towards ‘less healthy’ foods” (Dowler et al, 2001, 33), 

which suggests that more physical restrictions are found in suburban areas than inner 

London.  

 

As the Bangladeshi communities studied in this thesis are fairly well established, it is 

suggested that their culturally specific dietary provision has overcome space, the 

                                                 
99

 At Output Area scale 
100

 “On average, only 27% of the items on the UK food list would be found in any given food shop, 
26% of… African and Caribbean food lists, and 28% of items on the Gujarati Hindu food list” 
(Donkin et al, 1999, 36). 
101

 The highest availability of the white list in the areas surveyed in Islington was 91.3% found in 
the Morrison’s Supermarket outside the 500m definition of accessibility from the Upper Holloway 
study area The highest availability of the white food list within 500m from one of the study areas 
was found at the Tesco store accessible from Kings Cross. 
102

 Their remaining concern was whether this food was economically accessible, but as that is out 
of the scope of this research, comparisons cannot be drawn.  
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likelihood of which is increased by the central role of food in Bangladeshi culture. 

Therefore similar studies of alternative areas, which have been more recently settled by 

different ethnic groups,103 could be interesting.  Finally, it is proposed that generational 

differences in the desire to eat a traditional diet will increasingly occur within ethnic 

groups, “as cultures assimilate to their environment, they are less likely to buy foods 

significantly different to those the rest of the population“(Donkin et al, in Kershen 2002, 

pp 211-212). Therefore, future study assessing temporal changes in the communities at 

Kings Cross and Upper Holloway may prove fruitful, in line with Kershen’s observation 

that “the process of absorption is still in its early days and we will have to wait…before 

we can make an informed judgment as to the levels of assimilation achieved by the 

Bangladeshi immigrants.” (Kershen, 2005, 10) 

 

                                                 
103

 perhaps those seeking asylum in this country, for whom the social significance of food that 
reminds them of their country of origin could be even greater 
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6.2: Conclusion

 

It is hoped that the findings presented in this paper can add a further interpretation of the 

concept of access to the expanding body research on this subject. Although no 

conclusive patterns were found, the introduction of the notion of spatial segregation to 

the debate introduces a novel framework for future work, and implies interesting 

avenues of investigation.  

 

At the heart of this study was the assertion that “nutrient intakes are less likely to be 

adequate in the lowest income groups” (Donkin et al, in Kershen, 2002, 199). However, 

despite this and other research showing that “forms of deprivation are patterned spatially 

by a series of urban processes, which lead to greater concentration of problems in 

particular places” (Spicker 2003, 1, Quoted in Vaughan et al, 2005, 3), no definitive 

empirical relation between spatial segregation, social exclusion and access to healthy 

food was discovered. As Vaughan has concluded in previous research, “space has an 

explanatory power… [but] it is not replacing other explanations” (Vaughan et al, 2005, 9), 

a notion echoed in much of the literature on access to healthy food and reflected in 

some of the patterns found here. It is argued that, while physical restrictions including 

spatial segregation, have their part to play, the issue of food poverty is far more complex 

and must take into account an entire spectrum of social and economic factors. Therefore, 

all this study can do is suggest links between the variables explored, and leave this 

conclusion open to future development and alternative interpretation. 
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A.1: Appendix 1: Areas of Study 

 

In order to minimise the Modifiable Areal Unit Problem 104 , when selecting specific 

examples within the macro study of Islington, the available census data was filtered 

through two layers of assessment. Firstly LLSOAs with the specific properties being 

studied were selected, and then these were examined at the smaller Output area scale 

to identify the smallest space with this characteristic possible. The following illustrations 

detail the selection of spaces with 

a. High and low deprivation (figure a.1) 

b. High and low private car ownership (figure a.2) 

c. Over representation of older people (figure a.3) 

                                                 
104

 See Limitations p 111 
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Rank Of IMD; Islington Only

400 to 1,400   (13)

1,400 to 2,300   (12)

2,300 to 2,700   (10)

2,700 to 3,500   (11)

3,500 to 4,100   (16)

4,100 to 4,300   (4)

4,300 to 4,800   (10)

4,800 to 5,800   (15)

5,800 to 7,100   (6)

7,100 to 12,400   (21)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure a.1 Identification of the selection of  
most and least deprived streets in Islington 
 
Source: Neighbourhood Statistics, Office for 
National Statistics. Maps produced in Mapinfo 

 
Number of unemployed people 

 

 
Number of unemployed people 

 
 
Aerial Photographs of the selection of streets 
(source: Google Maps)  
 
 

Least Deprived 

Most Deprived 



The Relationship Between Spatial Segregation, Social Exclusion and Access to Healthy Food 

 
Msc AAS 2007  128 

 

 

 
Percentage of households that do not own a 
car 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure a.2  Identification of the selection of 
streets with most or least car ownership 
 
Source: Neighbourhood Statistics, Office for 
National Statistics. Maps produced in Mapinfo 

 

 
Number of households that own 1 car 

 

 
Number of households that own 1 car 

 
Aerial Photograph of this selection of streets 
(source: GoogleMaps) 

 
 

Lowest car ownership 

Highest car ownership 
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Percentage of people aged 65- 74 
 
 
 
Figure a.3 Identification of the selection of  
streets where people are most likely to be 
elderly 
 
Source: Neighbourhood Statistics, Office for 
National Statistics. Maps produced in Mapinfo 

 

 
Number of people age 65-74 

 
 
 

 
Aerial Photograph of this selection of streets 
(source: GoogleMaps) 
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A.2: Appendix 2: Culturally Acceptable Food Lists 

 

Here, the food lists used for survey of the two Micro study areas are detailed below. 

There is a food list shown for each of the main ethnic groups in Islington. They are 

based on the lists used by Donkin and Dowler et al in their studies, Mapping Access to 

food in a Deprived Area: the development of price and availability indices (1999) and 

Measuring Access to Healthy Food in Sandwell (2001). 

White Carribbean African Bangladeshi

Wholemeal Bread Wholemeal Bread Wholemeal Bread Wholemeal Bread

White Bread White Bread White Bread White Bread

White Pasta White Pasta White Pasta White Pasta

Potatoes Potatoes Potatoes Potatoes

New Potatoes New Potatoes New Potatoes New Potatoes

Cornflakes Cornflakes Cornflakes Cornflakes

Weetabix Weetabix Weetabix Weetabix

Long grain rice Long grain rice Long grain rice

Frozen chips

Semi skimmed milk Semi skimmed milk Semi skimmed milk Semi skimmed milk

Cheddar Cheddar Cheddar

Low fat fruit yoghurt Low fat fruit yoghurt Low fat fruit yoghurt Low fat fruit yoghurt

Polyunsaturated Spread Polyunsaturated Spread Polyunsaturated Spread Polyunsaturated Spread

Olive oil Olive oil Olive oil

Sunflower oil Sunflower oil Sunflower oil

Vegetable Oil Vegetable Oil Vegetable Oil Vegetable Oil

Eggs Eggs

Apples Apples Eggs Eggs

Bannas Bannas Apples Apples

Oranges Oranges Bannas Bannas

Satsumas Satsumas Oranges Oranges

Pears Pears Satsumas Satsumas

Grapes Grapes Pears Pears

Strawberries Grapes

Tinned Tomatoes Tinned Tomatoes Tinned Tomatoes Tinned Tomatoes

Onions Onions Onions Onions

Fresh Tomatoes Fresh Tomatoes Fresh Tomatoes Fresh Tomatoes

Carrots Carrots Carrots Carrots

Cabbage Cabbage Cabbage Cabbage

Frozen peas Frozen peas Frozen peas

Lettuce Lettuce Lettuce

Cucumber Cucumber Cucumber

Pepper Pepper Pepper

broccoli

Mushroom Mushroom

Baked Beans Baked Beans Baked Beans

Kidney Beans- canned

Lean mince beef

Pork fillet Pork fillet Pork fillet

whole frozen chicken whole frozen chicken whole frozen chicken whole frozen chicken

frozen chicken portions frozen chicken portions frozen chicken portions frozen chicken portions

fresh chicken portions fresh chicken portions fresh chicken portions fresh chicken portions

fish fingers fish fingers fish fingers

fresh/frozen cod/haddok fillets fresh/frozen cod/haddok fillets

fresh mackrel/ herring fresh mackrel/ herring fresh mackrel/ herring

tinned sardines tinned sardines tinned sardines tinned sardines

Mango Mango Mango

Okra Okra Okra

Chowchow Chowchow  
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White Carribbean African Bangladeshi

Yam Yam

Ripe Plantain Ripe Plantain

Green Plantain Green Plantain

Ackee

Aubergine Aubergine

Spinach Spinach

Kidney beans dried Kidney beans dried

Goat

Fresh/Frozen Snapper/ Malabar

Salted Fish

Lentils Lentils

Black eye beans

Pineapple

Basmati Rice

MB Chapatti flour

Brown Rice

veg based cheese

Paneer

Mung Beans

Chick peas

Hilsha (fish)

Jack fruit

Cauliflower

Karella

Pumpkin/Squash

 
Table a.1 Culturally acceptable food lists for the four main ethnic groups in Islington. 


