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Abstract 7 

The Group Areas Act of 1950 left post-apartheid South African cities with residential spatial patterns where 8 

diverse ethnic groups largely stayed in separated neighbourhoods. In the recent past, public housing policies 9 

have been implemented in order to achieve a more integrated society, encouraging social and ethnic mixing. 10 

However, when this is perceived as an imposed desegregation, such policies are ineffective as ethnic 11 

polarisation often persists even within mixed neighbourhoods. In this paper, we aim to explore whether the 12 

preferences for ethnic neighbourhood composition of households from different ethnic backgrounds indicate 13 

a voluntary desire for residential mixing. Using a stated preference survey of neighbourhood choice, we 14 

analyse the location attributes driving the residential location choices in Cape Town. We find that ethnic 15 

neighbourhood composition plays a big role in influencing the choice behaviour in this particular urban 16 

context. In particular, we find that each ethnic group holds preferences for co-ethnic neighbours, while 17 

exhibiting different sensitivities to the presence of other ethnic groups, where these sensitivities far outweigh 18 

the sensitivities to other factors such as travel time, cost, safety and school quality. 19 

Keywords: ethnic residential segregation; Cape Town; residential location choice models; ethnic 20 

preferences; stated choice; housing policies; post-apartheid 21 

1. Introduction 22 

The residential choice behaviour of different ethnic communities can be guided at least in part by 23 

preferences for ethnic neighbourhood composition, and this can be the cause of the onset of urban ethnic 24 

segregation (Ibraimovic and Hess, 2017). However, in some countries segregation has developed historically 25 

through an imposed spatial separation process. This is the case of South Africa, where the demarcation of 26 

neighbourhoods into Groups in 1950’s (Group Areas Act) and the forced displacement of different ethnic 27 

communities produced ethnically homogeneous areas. In Cape Town, this resulted in a residential 28 

composition where the Central Business District (CBD) was surrounded by areas with a high percentage of 29 

white residents, while exurban high density suburbs were dominated by black Africans, coloured, Indian and 30 

Asian ethnicities who were disconnected from the centres of economic activity. 31 

In the post-apartheid period, Cape Town inherited city structures that were mired in inefficiencies, ranging 32 

from an unequal access to economic and social opportunities, peripheral location of low income households 33 

and segregated access to transport infrastructure (Boraine et al., 2006). Following the end of Apartheid, 34 

enforcement by law of segregation has been replaced by economic forces which continued to sustain ethnic 35 

separation. As Turok (2001) states: “Institutional practices and market forces are tending to reinforce spatial 36 
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divisions, with costly consequences for the poor majority of the population and for the wider urban economy 37 

and society.” Today, the severe income inequalities, with South Africa topping the international inequity list 38 

with a GINI coefficient of 0.69 (Statistics South Africa, 2014), constrain the neighbourhood choice for a vast 39 

segment of underprivileged inhabitants, with the consequent sorting in space mainly through the housing 40 

market.  41 

Relatedly, several policy initiatives were developed by the South African government trying to address some 42 

of these inefficiencies. The national housing plan Breaking New Ground (2004) was proposed with the aim of 43 

solving housing issues for previously marginalized groups. Inclusionary Housing projects under this initiative 44 

were implemented in order to overcome accessibility constraints by dedicating 20% of all new housing 45 

developments to diverse or disadvantaged ethnic groups. In Cape Town this promoted neighbourhoods such 46 

as Delft and Westlake, partially reaching ethnic integration. Even though it has to some extent encouraged 47 

mixed race neighbourhoods, the outreach was more limited than expected (Klug et al., 2013). The success 48 

of such policies requires people's willingness to move to mixed developments, both by disadvantaged and 49 

wealthier ethnic groups. Indeed, if perceived as imposed desegregation, these measures might be less 50 

effective. 51 

The above discussion highlights the importance of understanding the willingness of different ethnic groups to 52 

relocate and live in ethnically diverse areas and neighbourhoods. Hence, the aim of this study is to explore 53 

the role of ethnic preferences in residential location choice decisions for households from different ethnic 54 

backgrounds. Following Ibraimovic and Hess (2017), the main goal here is to reveal the “pure preferences” 55 

effect, free from choice-constraints (accessibility, affordability, discrimination, etc.) so as to understand 56 

whether such preferences indicate a desire for residential mixing. Given that the severe income inequalities 57 

within ethnic groups impose substantial constraints on neighbourhood choices, especially for underprivileged 58 

ethnic groups, data on real world choices (i.e. revealed preferences data) is not suitable for analysis in this 59 

context. We therefore rely on a Stated Choice (SC) approach where respondents are asked to make trade-60 

offs between ethic neighbourhood composition and other location characteristics. This permits us not only to 61 

reveal the ethnic preferences but also explore their importance among other location choice drivers. Our 62 

analysis draws on a similar study in Switzerland using a SC survey of neighbourhood choice (Ibraimovic, 63 

2013; Ibraimovic and Masiero, 2014), which was adapted and conducted in Cape Town in February 2017. 64 

The remainder of this paper is organised as follows. We first discuss the spatial context before turning our 65 

attention to survey design (Section 3) and model specification (Section 4). After discussing the results of our 66 

analysis in Section 5, we present some brief conclusions and an outlook for further work in Section 6. 67 

2. Spatial context 68 

2.1. History of ethnic segregation and todays spatial inequalities 69 

This study focuses on neighbourhoods of the Greater Cape Town area, the second most populated city in 70 

South Africa and one of the most ethnically diverse cities in the world. According to the 2011 South African 71 

population Census, the major ethnic groups in Cape Town were the coloured ethnic group with 42.4%, 72 

followed by black African ethnic group with 38.6%, white ethnic group with 15.7% and other ethnic groups 73 

(Asian, etc.) with 3.3%. Today, the city’s population still experiences high levels of ethnic segregation 74 
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inherited from the apartheid era. Even if the spatial separation on an ethnic basis started in the early 1900s, 75 

many historically mixed neighbourhoods continued to exist until the 1950s. In these years, a new National 76 

Party government implemented the Group Areas Act which produced the most notable example of racial 77 

spatial separation. It took place in three phases, where the initial stage entailed the demarcation of 78 

neighbourhoods into Groups. In the Cape Town context, this was followed by the forced removal of 79 

established communities, with the black African and coloured ethnicities being dislocated from 80 

neighbourhoods earmarked for white inhabitants. A wave of housing construction in the peripheries for 81 

displaced populations followed, producing a clear spatial separation of the main ethnic groups (Wilkingson, 82 

2000). Examples of neighbourhoods built for black Africans include Nyanga and Gugulethu, while Blue 83 

Downs, Delft and Mitchell’s Plain were subsequently developed for the coloured population. Moreover, 84 

several informal settlements such as Crossroads emerged, populated by Africans with no housing 85 

permission. The inhabitants of these so called “squatter camps” were later on relocated into new townships 86 

such as Khayelitsha (Turok, 2001). 87 

Today, over 20 years after the end of apartheid, Cape Town remains a severely polarised city. The inherited 88 

ethnic segregation continues to exist driven by severe income imbalance across ethnic groups and the 89 

economic forces which took over the legislative ones in sustaining the separation. Figure 1 highlights the 90 

important inequalities across South African ethnic communities.  91 

 92 

Figure 1: Socio-economic differences across ethnic groups in South Africa: 93 

Source:  Community Profiles (Statistics South Africa, Census 2011); Quarterly Labour Force Survey (Statistics South Africa, Q3 2013). 94 

The average annual income for the black African population is less than 20% of that of whites, whereas 95 

coloured reach just above 30%. Differences in education and unemployment are also notable, with 16% of 96 

black African and 8% of coloured residents still living in informal settlements. Figure 2 shows how ethnic 97 

distribution highly correlates with the income distribution in Cape Town’s neighbourhoods.  98 
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 99 

Figure 2: Residential ethnic and income segregation in Cape Town (population Census 2011) 100 

Source: Statistics South Africa, Census 2011 (georeferenced data). Elaboration: Centre for Transport Studies, University of Cape Town; 101 

South Africa. 102 

Such spatial separation continues to produce repercussions at the economic, social and urban level, 103 

especially for the underprivileged ethnic groups. Various studies report effects including the limited use and 104 

privatization of public space (Landman, 2004), displacement of crime (Atkinson and Blandy, 2005), unequal 105 

provision of services and amenities (Low, 2008), reinforcement of socio-spatial inequalities (Newton and 106 

Schuermans, 2013) and low interaction and contact between ethnic groups (Atkinson and Flint, 2004). 107 

Moreover, the segregation and unequal distribution of economic activities forces a large number of periphery 108 

inhabitants into long-distance commuting, with high costs in terms of congestion, pollution and travel time 109 

(Turok, 2001). Indeed, the concentration of employment in the middle and high income areas, examples 110 

being Claremont, Century city and Tyger Waterfront, has precipitated the exclusion of low income individuals 111 

to access employment. This has resulted in the low income (public transport) cohort spending about 43%, 112 

against the international norm of 10%, of their income on transport (TDA, 2017; Department of Transport, 113 

1996, 2015), thus living in transport poverty. 114 

2.2. Housing market and desegregation policies 115 

Today’s housing market in Cape Town is mainly influenced by liberal economic policies and international 116 

investments. Gentrification in some areas such as Woodstock has resulted in the urban poor being pushed 117 

further to the peripheries of the city where they are socially and economically excluded (Booyens, 2012). 118 

This sustained the persistent polarisation in the location of centres of economic activities and provision of 119 

public services. Such forces tend to maintain or even reinforce segregation through socio-economic 120 



5 
 

inequalities, imposing important accessibility constraints to higher quality neighbourhoods for underprivileged 121 

population segments.  122 

Even some government efforts to provide housing for the poorest, such as the 1990’s Urban Development 123 

Framework (National Department of Housing, 1997), have been criticised for reinforcing ethnic separation. 124 

Such measures indeed resulted in extra-urban development of low income housing, given the lower 125 

construction and land costs associated with these locations. The succeeding plan, Breaking New Ground in 126 

2004, thus aimed to change the segregation patterns by building spatially, economically and socially 127 

integrated human settlements. The change in the paradigm was the promotion of a people centered 128 

approach vs a technocratic approach as well as involvement of beneficiaries through consultation, 129 

communication and education. Various housing policies have been adapted to integrate land and transport 130 

planning such that there is access to economic and social activities with the aim of reducing marginalisation 131 

(South African Government, 2012).  132 

Drawing from experiences in other country contexts, Inclusive Housing (IH) schemes were proposed to 133 

overcome accessibility constraints, by compelling the developers to dedicate 20% of new housing projects to 134 

diverse and disadvantaged population groups. As in Europe and the USA, there are limits to the extent to 135 

which such housing policies can contribute to social mixing. But the dynamics are very different in a context 136 

where there are far more severe inequalities, and spatial marginalisation is not a minority concern (Klug et al, 137 

2013). Indeed, the success of such housing policies lies in people's willingness to relocate and live in 138 

ethnically mixed residential spaces. This highlights the importance to gain an in-depth understanding of the 139 

preferences for ethnic neighbourhood composition which are at the core of this analysis. 140 

3. Data 141 

In order to address the objectives of this study, we use data on residential location choice decisions of a 142 

sample of Cape Town inhabitants, collected through a face-to-face paper-based survey across 24 143 

neighbourhoods in January and February 2017. Different neighbourhood types were selected for the survey, 144 

according to the level of ethnic segregation as well as the average income level. In particular, the city 145 

neighbourhoods were classified into segregated and mixed neighbourhoods based on the 2011 Census data 146 

(Statistics South Africa, 2011). Then the segregated neighbourhoods were divided according to the dominant 147 

ethnic group as black-African, coloured and white neighbourhoods, while the mixed neighbourhoods were 148 

classified according to their known average income levels into low, mid and high income neighbourhoods. 149 

The survey was conducted in 5 segregated neighbourhoods of each dominant ethnic group and in 3 mixed 150 

neighbourhoods of each income type, as presented in Table 1 and shown in Figure 3.  151 

Eligible respondents were all residents in the selected neighbourhoods who were over 18 years old, stratified 152 

by their ethnic background. This sampling strategy permitted us to collect a database which includes 153 

respondents of different ethnic groups living in different neighbourhood types. The final sample size 154 

consisted of 162 respondents, all of which completed a pre-survey questionnaire and the Stated Choice (SC) 155 

component of neighbourhood choice. 156 

 157 



6 
 

Table 1: Sampling strategy in selected Cape Town neighbourhoods 158 

3 segregated neighbourhood types Cape Town neighbourhoods 

Black Africans (>75%) Langa, Nyanga, Khayelitsha, Philippi, Cross  Roads 

Coloured (>75%) Athlone, Mitchells Plain, Mamre, Belhar, Grassy Park 

Whites (>75%) Durbanville, Fishhoek, Pinelands, Brackenfell,  Melkbosstrand 

3 mixed neighbourhood types Cape Town neighbourhoods 

Low income Klipheuwel, Kraaifontein, Fistantekraal 

Mid income Philadelphia, Blackheath, Blue Downs 

High income Scarborough, Hout Bay, Somerset West 
 159 

 160 

Figure 3: Survey locations 161 

3.1. Stated choice survey of neighbourhood choice 162 

To reveal the preferences for ethnic neighbourhood composition we use a SC survey of neighbourhood 163 

choice, building on the work of Ibraimovic (2013), Ibraimovic and Masiero (2014) and Ibraimovic and Hess 164 

(2016, 2017), who employed the approach for studying ethnic preferences in the Swiss urban context. 165 

Following these studies we design a similar experiment adapting it to the urban and ethnic context of Cape 166 

Town. The experiment involves 12 choice tasks for each respondent, each time with a choice among three 167 

alternative neighbourhoods: the respondent’s current neighbourhood of residence (which represents the 168 

reference alternative) and two unlabelled hypothetical alternative neighbourhoods. Each neighbourhood 169 
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alternative is described by attributes representing the main location choice drivers in Cape Town. In order to 170 

focus on neighbourhood characteristics only and reduce the influence of other factors and the resulting 171 

endogeneity bias, respondents were asked to assume that their present dwelling (in terms of size and 172 

quality) and all other neighbourhood characteristics not considered in the experiment, remain the same. 173 

Moreover, no relocation costs are assumed.  174 

In each of the 12 scenarios, a respondent was faced with a choice between their current neighbourhood and 175 

two hypothetical alternative neighbourhoods. The three alternatives were described to the respondent in 176 

terms of travel time to the city centre, monthly expenditure, school quality, property crime and violent crime, 177 

and finally ethnic composition. The attributes for the first (reference) alternative were kept invariant across 178 

choices for the same respondent, while a D-efficient design was used to determine the attribute 179 

combinations for the remaining alternatives (see Rose & Bliemer, 2014). Our design produced 7 blocks of 12 180 

choice tasks each, where each respondent was allocated to one of these 7 blocks. 181 

The approach used in the design process varied across attributes.  182 

 Travel time to city centre: we presented the current travel time in minutes for the reference 183 

alternative, while the values for the remaining two alternatives were pivoted around that reference 184 

value, with five possible changes, namely -50%, -33%, 0%, +33% and +50% (with rounding to the 185 

nearest five minutes). The attribute represents the average time that the respondents employ to 186 

reach the city centre with the usual transport mode. We use Cape Town city centre as a proxy for 187 

travel time to work as most of the jobs are located in the central parts of the city. It is also a 188 

convenient variable for the unemployed population, with the expectation of positive utility associated 189 

with proximity to the city centre as suggested by the bid rent theory (Alonso, 1964). 190 

 191 

 Monthly expenditure: this attribute represents the living costs based on the average expenses (e.g. 192 

communal taxes, transportation costs, etc.) of living in a particular Cape Town neighbourhood. As 193 

we did not have reliable data on current expenses, we presented an “as now” level for the reference 194 

alternative, with positive or negative shifts presented for the two hypothetical alternatives. Here, we 195 

assume that such costs amount to 10% of the average income as per national benchmark 196 

(Department of Transport, 1996) in each neighbourhood, and we pivot the cost values on the living 197 

costs in the respondent’s current neighbourhood, as depicted in the 2011 Census, with changes of -198 

25%, -12.5%, 0%, +12.5% and +50%, where the changes were shown in rounded values in South 199 

African Rand (ZAR)1. 200 

 School quality: this attribute represents the average 2016 matriculate pass rate (News24, 2016) 201 

among the schools in each of the neighbourhoods. We define five levels of school quality, ranging 202 

from the lowest (bachelor pass rate below 20%) to the highest (bachelor pass rate above 80%). 203 

Access to quality education is deemed to be an important factor for the residential location choice. 204 

This is due to the unequal distribution of education quality and type (private vs public) which 205 

correlates with the neighbourhood income and thus the ethnic composition (Motala, 2009; Sayed 206 

                                                           
1 1 ZAR ≈ 0.06 EUR (December 2017) 
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and Ahmed, 2011; Frempong et al, 2011). As such, this variable is also suitable as a proxy for the 207 

overall neighbourhood quality. The school quality attribute was kept fixed for the reference 208 

alternative, but was chosen freely by the design optimisation process for the remaining two 209 

alternatives, choosing amongst the five possible levels (i.e. no pivoting).  210 

 Crime occurrence: this attribute is defined by two distinct variables, one for violent crime and the 211 

other for property crime. The variables are computed from 2016 and 2017 statistical data (Cape 212 

Town database) on the rates and types of crime in Cape Town neighbourhoods (CrimeStats, 2017). 213 

Each type of crime has three levels representing low, average and high occurrence. As shown by 214 

many studies in the South African context (see e.g. Lemanski, 2004, 2006a) the fear of crime 215 

constitutes one of the main elements influencing the residential choices. As for school quality, the 216 

crime attributes were kept fixed for the reference alternative, but were chosen freely by the design 217 

optimisation process for the remaining two alternatives, choosing amongst the three possible levels 218 

(i.e. no pivoting). 219 

Small priors were used for these neighbourhood characteristics, with negative priors for time, cost, property 220 

and violent crime, and a positive prior for school quality, where the difference in utility between the best and 221 

worst level was kept constant across attributes. 222 

A different approach was used for the sixth ethnic composition attribute. The ethnic neighbourhood mix 223 

represents the percentage of each of the main three ethnic groups living in Cape Town, i.e. black African, 224 

coloured and white ethnicity, as derived from the 2011 Census. The survey visually presents the ethnic 225 

neighbourhood composition for each of the alternatives, with the aim to improve the comprehension of the 226 

concept of ethnic shares for the respondents and reduce the cognitive burden over different choice tasks.2 227 

For the reference alternative we use the actual ethnic shares in the respondent’s current neighbourhood, 228 

whereas the values for the alternative neighbourhoods are selected by the design process from 21 229 

combinations of different ethnic mix, going from the most segregated to the fully balanced neighbourhoods, 230 

as presented in Table 2. This ensures that even for respondents who currently live in a very segregated 231 

neighbourhood, a mixed neighbourhood can occur in the choice tasks, with the reverse for respondents who 232 

currently live in mixed neighbourhoods. The main aim is to identify preferences for ethnic neighbourhood mix 233 

for different levels of ethnic segregation and especially the preferences for self-clustering within the own 234 

ethnic group as well as the willingness to live with other ethnic groups constituting the Cape Town urban 235 

population. No priors were used for this attribute for this specific reason. 236 

 237 

Figure 4 shows an example of a choice task presented to respondents. Respondents were asked to indicate 238 

their preferred option amongst the three alternatives. If they indicated their current neighbourhood as their 239 

preferred option, then they were additionally asked to make a “forced” choice between the two remaining 240 

options. 241 

 242 

                                                           
2 We acknowledge the possibility that visual representation of a specific variable can draw the attention to such 
variable, potentially influencing its importance among different attributes. However, we deem such representation 
necessary for the comprehension of the choice tasks by the respondents in this specific contexts. 
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Table 2: Combinations of different ethnic neighbourhood mix 243 

Type black % coloured % white %   

1 100 0 0 

fully segregated 2 0 100 0 

3 0 0 100 

4 80 8 12 

nearly segregated 5 12 80 8 

6 8 12 80 

7 60 20 20 

quite segregated 8 20 60 20 

9 20 20 60 

10 44 28 28 

nearly balanced 11 28 44 28 

12 28 28 44 

13 36 32 32 

fully balanced 14 32 36 32 

15 32 32 36 

16 40 40 20 balanced for two, 
nearly segregated 

for other 

17 40 20 40 

18 20 40 40 

19 48 48 4 balanced for two, 
segregated for 

other 
20 48 4 48 

21 4 48 48 
 244 

 245 

Figure 4: Example of a choice task from the SC survey 246 
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In addition to the choice data, the survey also collected information on respondents’ socio-economic and 247 

demographic characteristics. 248 

4. Modelling approach 249 

We use Mixed Multinomial Logit models to model the responses to the stated choice scenarios, with a 250 

particular emphasis on attempts to capture what we expect to be high levels of heterogeneity in sensitivities 251 

across individual respondents. Let the utility that individual n obtains from alternative j in neighbourhood 252 

choice situation t be denoted as:  253 

𝑈𝑗𝑛𝑡 = 𝛿𝑗𝑛 +  𝛽𝑛
′ 𝑥𝑗𝑛𝑡 + 휀𝑗𝑛𝑡             (1) 254 

Where 𝛿𝑗𝑛 is a constant for alternative j (set to zero for j=3), 𝑥𝑗𝑛𝑡 is a vector of observed attributes and 𝛽𝑛 is a 255 

corresponding vector of utility coefficients. Let 𝜃𝑛 = (𝛿𝑛𝑗,𝛽𝑛) be a vector grouping together 𝛿𝑛𝑗 and 𝛽𝑛, where 256 

all elements in 𝜃𝑛 are allowed to vary across individuals, a point we return to below. Finally, 휀𝑗𝑛𝑡 is a random 257 

error term that corresponds to the unobserved component of utility. We assume that the unobserved term 258 

휀𝑗𝑛𝑡 is iid extreme value, so that the probability that individual n chooses neighbourhood alternative i in 259 

choice situation t conditional on 𝜃𝑛 corresponds to the logit formula:  260 

𝑃𝑖𝑛𝑡(𝜃𝑛) =  
𝑒

𝛿𝑖𝑛+𝛽𝑛𝑥𝑖𝑛𝑡
′

∑ 𝑒
𝛿𝑗𝑛+𝛽𝑛𝑥𝑗𝑛𝑡

′
3
𝑗=1

                 (2) 261 

As we discussed in the data section, if a respondent chose their reference neighbourhood in a given choice 262 

situation, then they were asked to additionally make a “forced” choice between the remaining two 263 

alternatives. In that case, Equation (2) would be rewritten as: 264 

𝑃𝑖𝑛𝑡2
(𝜃𝑛) =  

𝑒
𝜇2(𝛿𝑖𝑛+𝛽𝑛𝑥𝑖𝑛𝑡

′ )

∑ 𝑒
𝜇2(𝛿𝑗𝑛+𝛽𝑛𝑥𝑗𝑛𝑡

′ )3
𝑗=2

              (3) 265 

where 𝜇2 allows for differences in the model error between the main choice and forced choice. 266 

Let 𝑖𝑛𝑡
∗  be the alternative chosen by respondent n in choice task t and let 𝑖𝑛𝑡

∗
2
 be the alternative chosen in the 267 

“forced” choice, which applies only if 𝑖𝑛𝑡
∗ = 1. We then have that the probability of the outcome for choice task 268 

t for person n is given by: 269 

𝑃𝑛𝑡(𝜃𝑛) = 𝑃𝑖𝑛𝑡
∗ (𝜃𝑛) ⋅ [(𝑖𝑛𝑡

∗ = 1) ⋅ 𝑃𝑖𝑛𝑡2
(𝜃𝑛) + (𝑖𝑛𝑡

∗ ≠ 1)]       (4) 270 

where 𝑃𝑖𝑛𝑡2
(𝜃𝑛) only contributes to 𝑃𝑛𝑡(𝜃𝑛) if 𝑖𝑛𝑡

∗ = 1. 271 

As mentioned above, the elements in 𝜃𝑛 are allowed to vary randomly across respondents, using a joint 272 

distribution 𝑓(𝜃𝑛 ∣ Ω), where Ω is a vector of parameters to be estimated, relating to the means and 273 

covariance structure of the elements in 𝜃𝑛. As the actual value of 𝜃𝑛 for a given respondent is not observed 274 

by the analyst, the choice probabilities are given by a multi-dimensional integral of the MNL probabilities in 275 
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Equation (4) over the distribution of 𝜃𝑛. We assume that the sensitivities are stable across the 12 choices for 276 

each given individual, and the probability of the sequence of choices observed for person n is then given by:  277 

 𝐿𝑖𝑛𝑡 = ∫ ∏ 𝑃𝑛𝑡(𝜃𝑛)12
𝑡=1 𝑓(𝜃𝑛|Ω)𝑑𝜃

𝜃𝑛
          (5) 278 

Our utility specification includes alternative specific constants for the first two alternatives, a continuous time 279 

and cost coefficient, as well as a continuous coefficient for the ethnic composition attribute. As the share of 280 

the three ethnic groups needs to sum to 100%, we use the coefficient for the black group as the base by 281 

fixing it to zero. For the school quality, violent crime and property crime attribute, we used dummy coded 282 

coefficients, setting the coefficient for the lowest category to zero. In our specification of the heterogeneity, 283 

we imposed a monotonic effect across levels, a point we return to below. For all coefficients except the time 284 

and cost coefficients, we used separate coefficients for each of the three main ethnic groups.  285 

We now look at our distributional assumptions for the individual components of the utility function: 286 

 for the alternative specific constants, we constrain the constant for the third alternative to zero, and 287 

use a Normal distribution for the remaining two constants; 288 

 for travel time and cost, we use negative lognormal distributions, ensuring a negative contribution to 289 

utility for increased travel time or cost; 290 

 for school quality, we fix the utility of the lowest quality level to zero, and estimate four additional 291 

coefficients that follow positive lognormal distributions, where these are specified in an additive 292 

manner to ensure monotonically increasing utilities. The first coefficient is used for all school quality 293 

levels that are equal or better than “below average”, the second is used for all levels that are equal 294 

or better than “average”, etc. These can be seen as “shift” coefficients, where e.g. the contribution to 295 

utility for the “above average” level would be given by 𝛽𝑠𝑐ℎ𝑜𝑜𝑙 𝑏𝑒𝑙𝑜𝑤 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 + 𝛽𝑠𝑐ℎ𝑜𝑜𝑙 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 +296 

𝛽𝑠𝑐ℎ𝑜𝑜𝑙 𝑎𝑏𝑜𝑣𝑒 𝑎𝑣𝑒𝑟𝑎𝑔𝑒; 297 

 for property and violent crime, we again fix the utility of the lowest level to zero, and then estimate 298 

two additional coefficients (for each) that negative lognormal distributions, where these are again 299 

specified in an additive manner, ensuring that the highest (worst) level had a more negative value 300 

than the middle or the lowest level. 301 

Given our split of all parameters except time and cost by ethnicity, the above specification leads to the use of 302 

38 randomly distributed coefficients, along with the non-random scale parameter for the forced choice 𝜇2. 303 

The flexibility of the model is further enhanced by estimating a full covariance matrix between these 38 304 

random coefficients. This flexibility comes at the cost of increased estimation complexity, and we thus use 305 

Bayesian estimation of our model, using RSGHB (Dumont et al., 2015). For an in-depth discussion of MMNL 306 

models and HB estimation, see Train (2009). 307 

5. Model results 308 

The final model estimation was carried out on the choices of 162 respondents, making 12 main choices 309 

each, leading to an initial sample of 1,944 observations. Amongst those, 1,296 were for the reference 310 

alternative, showing a strong status quo effect, and justifying the use of the “forced” second choice. The final 311 



12 
 

log-likelihood of the model was -2,452.68, with a log-likelihood at zero of -3,034.021, giving a 𝜌2 measure of 312 

0.19. 313 

Bayesian estimation produces posterior distributions for the model parameters, i.e. the means of the 314 

individual coefficients as well as the covariance matrix. For each one of these components, we can calculate 315 

a posterior mean (which has similar properties to a maximum likelihood estimate) and a posterior standard 316 

deviation (which has similar properties to a maximum likelihood standard error). We start by looking at the 317 

means of the underlying Normal distributions for the individual randomly distributed coefficients (i.e. also for 318 

the Lognormally distributed coefficients, which are the exponentials of Normals) and the fixed scaled 319 

parameter. 320 

The first output in Table 3 relates to the fixed scale parameter μ2 for the “forced” choice, where the value 321 

larger than 1 indicates that the amount of noise in the forced second choice is less than in the first choice, 322 

i.e. a greater influence for the modelled part of utility. This could suggest that when making a choice between 323 

the reference neighbourhood and the competing neighbourhoods, a larger number of factors outside the 324 

model play a role than for the forced choice. 325 

The remaining values in the tables are the posterior means and standard deviations for the means of the 326 

underlying Normal distributions. For the alternative specific constants (ASC), we see a strong preference for 327 

the reference neighbourhood, with no major additional utility for the second alternative compared to the third 328 

(which has a constant of zero). For the school and crime parameters, the values shown relate to the means 329 

of the Normal distributions used inside the exponential to produce Lognormals. The negative sign simply 330 

implies that the median of the resulting Lognormals is less than 1. The implications of the shift parameters 331 

will be discussed in more detail below when we turn to the transformed parameters. Finally, for ethnic 332 

composition parameters, these again follow Normal distributions, so that the means can be interpreted 333 

directly. We see that each ethnic group has the highest preference for its own co-ethnics at the mean. For 334 

whites, there is little difference between coloured and black, nor is there between white and coloured for 335 

black respondents. However, coloured respondents strongly prefer white over black. The estimates shown 336 

here relate solely to the mean parameters, and the full covariance matrix of 38 by 38 terms is available on 337 

request from the authors.  338 

We next used the Bayesian estimates of the means and the full covariance matrix between the 38 randomly 339 

distributed coefficients to produce means and standard deviations for the actual marginal utility components. 340 

This involves transforming from Normals to Lognormals and also adding the shift parameters to obtain level 341 

specific coefficient values for the school and crime coefficients. These results are shown in Table 4. We see 342 

the already discussed result that the ASC for the present neighbourhood of residence is positive across all 343 

three ethnic groups, but also note each time a high level of random heterogeneity as shown by the standard 344 

deviation.  345 

The coefficient estimates for travel time to city centre (in minutes) and for neighbourhood living costs (in 346 

ZAR) are negative as a result of using a negative Lognormal distribution. They are very small in magnitude, 347 

for both the mean and the standard deviation, highlighting the dominance of ethnic variables and other 348 

location characteristics as the main drivers of neighbourhood choice. Looking at school quality, we see the 349 
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monotonic increases in utility with increasing school quality that are the result of the use of additive 350 

Lognormal distribution, with the opposite applying to the two crime attributes. Substantial levels of random 351 

heterogeneity are retrieved across respondents for all these attributes. 352 

 353 

Table 3: Raw estimation results - means and standard deviations (in brackets) for Bayesian posteriors for means of underlying 354 
Normal distributions and for fixed scale parameter 355 

 

Generic White ethnicity 
Coloured 
ethnicity 

Black African 
ethnicity 

Scale “forced” choice 1.37 (0.16)    

Travel time -3.29 (0.37) 
   Monthly expenditure -10.09 (0.28) 
   ASC current neighbourhood 

 
2.00 (0.48) 2.06 (0.31) 2.38 (0.38) 

ASC neighbourhood B 
 

0.09 (0.14) 0.18 (0.09) 0.09 (0.09) 

School quality (base: lowest = 1) 
      below average (change from 1) 
 

-7.6 (0.43) -4.86 (0.57) -4.37 (0.48) 

  average (change from 2) 
 

-7.23 (0.35) -4.65 (0.58) -3.12 (0.28) 

  above average (change from 3) 
 

-5.39 (0.36) -6.07 (0.28) -2.61 (0.22) 

  high (change from 4) 
 

-2.14 (0.35) -4.02 (0.27) -4.21 (0.16) 

Violent crime (base: low occurence = 1) 
      average occurrence (change from 1) 
 

-6.47 (0.4) -1.97 (0.21) -3.46 (0.39) 

  high occurrence (change from 2) 
 

-2.3 (0.25) -6.15 (0.44) -3.09 (0.43) 

Property crime (base: low occurrence = 1) 
      average occurrence (change from 1) 
 

-3.86 (0.33) -5.04 (0.52) -3.48 (0.3) 

  high occurrence (change from 2) 
 

-4.51 (0.24) -4.2 (0.32) -4.8 (0.37) 
Ethnic preferences (base: % black Africans) 

    % whites 
 

2.41 (0.3) 1.31 (0.21) -4.22 (0.44) 

% coloured 
 

-0.21 (0.2) 3.22 (0.28) -4.09 (0.51) 
 356 

We already touched on the findings for the ethnic composition attributes and now investigate those in more 357 

detail. As mentioned earlier, the strongest effects are found for the share of co-ethnics, suggesting strong 358 

self-segregation preferences for all three ethnic groups. All ethnic groups are more probable (at the mean) to 359 

choose neighbourhoods with a higher shares of their co-ethnics, as denoted by the positive coefficients for 360 

white respondents for the share of whites and for coloured respondents for the share of coloured. For black 361 

respondents, the negative coefficients for the shares of the two other ethnic groups suggest that they too 362 

prefer neighbourhoods with a larger share of black-Africans. Moreover, we can note that the preferences for 363 

co-ethnics are strongest for the black-African respondents, followed by coloured and white ethnic groups. 364 

Nevertheless, there is also a substantial degree of variability, denoted by the large standard deviations, 365 

which suggests a spectrum of self-segregation preferences for different ethnic groups, ranging from no 366 

preferences for co-ethnics to strong self-clustering.  367 

We also highlight again how the ethnic preferences follow a particular hierarchy of desired ethnic groups. 368 

Respondents of white ethnic background are almost indifferent between the share of black-Africans and 369 

coloured, those of coloured ethnicity prefer whites to black African neighbours, while black-African 370 
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respondents slightly prefer coloured to white ethnicity. These results are also shown in Figure 5 featuring 371 

coefficient distributions for the share of white and coloured ethnicity (where black African ethnicity is the base 372 

group) in the neighbourhood across the three ethnicities. 373 

Table 4: Implied means and standard deviations for utility parameters 374 

Attributes description generic White ethnicity 
Coloured 
ethnicity 

Black African 
ethnicity 

    mean std. dev. mean std. dev. mean 
std. 
dev. mean 

std. 
dev. 

Alternative specific 
constants (base: 
neighbourhood C) 

current neighbourhood     1.973 3.295 2.102 2.998 2.276 3.633 

neighbourhood B     0.088 0.574 0.167 0.438 0.099 0.373 

Travel time to city centre -1.01E-04 1.36E-04             

Monthly expenditure living costs -6.67E-07 8.02E-07             

School quality (base: 
lowest) 
  
  

below average     0.001 0.002 0.038 0.164 0.019 0.021 

average     0.140 2.950 0.060 0.167 0.200 0.657 

above average     0.212 2.993 0.113 0.401 0.322 0.664 

high     0.384 3.001 0.244 0.944 0.351 0.674 

Violent crime (base: low 
occurrence) 

average occurrence     -0.006 0.015 -0.199 0.199 -0.106 0.415 

high occurrence     -0.394 1.480 -0.217 0.205 -0.347 1.125 

Property crime (base: 
low occurrence) 

average occurrence     -0.060 0.164 -0.044 0.171 -0.132 0.587 

high occurrence     -0.074 0.164 -0.101 0.240 -0.327 2.027 

Ethnic composition 
(base: % Black African 
ethnicity) 

% White ethnicity     2.480 2.652 1.341 0.946 -4.275 4.211 

% Coloured ethnicity     -0.207 0.840 3.154 2.395 -4.119 4.783 

Scale second choice   1.374 n/a             

 375 

 376 

 377 

 378 

 379 

 380 

 381 

 382 

 383 

 384 

Even if other location characteristics have much less influence on residential choice decisions, some 385 

interesting heterogeneity can be found when differentiating across ethnic groups. The school quality 386 

increases the utility and thus the probability of a neighbourhood to be chosen, while crime occurrence has 387 

the opposite effect. Figure 6 shows the effects of these attributes on choice decisions for the three ethnic 388 

groups. School quality increases the utility for all three groups, however the effect is stronger for the black-389 

White vs Black-A. depending on ethnicity Coloured vs Black-A. depending on ethnicity 

Figure 5: Distribution of preferences for shares of white and coloured ethnicity for the three ethnic groups 
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African respondents (especially in the average and above average range) and white respondents (especially 390 

in the high school quality range). Crime, on the other hand, negatively impacts the choices, in particular for 391 

the black-African ethnicity for both types of crime, while the white ethnic group is mainly concerned about the 392 

violent crime.  393 

 394 

 395 

Figure 6: The impact of school quality and crime occurrence across ethnic groups 396 

We can gain more insight into the preferences heterogeneity across ethnicities by analysing the trade-offs 397 

between different neighbourhood characteristics (Table 5). A positive ratio is obtained for coefficients that 398 

are either both for desirable attributes or both for undesirable attributes. A negative ratio is obtained when 399 

one attribute is desirable and the other is not. We first examine the impact of an increase in non-ethnic 400 
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attributes versus the increase of school quality from the lowest to the highest level, as shown in the first part 401 

of the Table 5. As said before, travel time and living cost variables have a very low impact on location 402 

choices which might be due to the poor engagement of the respondents with these two variables in 403 

comparison with other neighbourhood characteristics, especially the ethnic mix.  404 

Table 5: trade-offs between different neighbourhood characteristics 405 

Increase in … vs school quality (1 to 5) White Coloured Black African 

travel time (min) -5.38E-04 -1.87E-03 -6.50E-04 

living costs (Rand) -6.37E-06 -2.26E-05 -2.44E-06 

violent crime (1 to 3) -2.381 -6.354 -1.160 

violent crime (2 to 3) -2.359 -2.554 -0.786 

violent crime (1 to 2) -0.022 -3.800 -0.374 

property crime (1 to 3) -0.380 -0.611 -1.897 

property crime (2 to 3) -0.126 -0.373 -1.600 

property crime (1 to 2) -0.254 -0.238 -0.297 

school quality (4 to 5) 0.779 0.378 0.093 

school quality (3 to 5) 0.890 0.466 0.520 

school quality (2 to 5) 0.991 0.712 0.882 

Replace 10% … vs school quality (1 to 5)     

black by white 2.729     

coloured by white 2.713     

black by coloured -0.016     

black by coloured   17.293   

white by coloured   15.478   

white by black   -1.816   

white by black     2.285 

coloured by black     2.289 

coloured by white     0.004 

Replace 10% … vs violent crime (1 to 3)     

black by white -6.201     

coloured by white -7.486     

black by coloured -1.285     

black by coloured   -2.943   

white by coloured   -1.787   

white by black   1.156   

white by black     -4.388 

coloured by black     -4.520 

coloured by white     -0.132 

Replace 10% … vs property crime (1 to 3)     

black by white -14.059     

coloured by white -14.164     

black by coloured -0.105     

black by coloured   -89.866   

white by coloured   -88.985   
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white by black   0.881   

white by black     -11.399 

coloured by black     -11.843 

coloured by white     -0.445 
 406 

Across all three ethnic groups, an increase in violent crime from the lowest to the highest level has a 407 

stronger impact than an increase in school quality from the lowest to the highest level, while this is even true 408 

for an increase from the middle level to the highest level for white and coloured respondents. The relative 409 

sensitivity to violent crime vs school quality is highest for the coloured ethnic group, followed by whites. 410 

Among the three ethnic groups, only the black Africans are more concerned about property crime than 411 

school quality, especially for high crime occurrence. Regarding school quality levels, we see that for the 412 

white ethnic group, a major jump occurs from the second highest to the highest level, where this is not at all 413 

the case for black African respondents. 414 

Looking at the trade-offs between ethnic shares and school quality, we compute ratios for replacing a 10% of 415 

other ethnic groups by co-ethnics, or by the other remaining ethnicity, compared again to an increase in 416 

school quality from the lowest to the highest level. Across all three ethnic groups, we see that replacing 10% 417 

of another ethnic group by co-ethnics has a much stronger impact on the utility than an increase in school 418 

quality from the lowest to the highest level. The highest ratios are observed for the coloured ethnic group, 419 

which is either very sensitive to the share of co-ethnics or least sensitive to school quality, when compared 420 

with the other two ethnic groups. Black African and white ethnicities, on the other hand, exhibit similar levels 421 

of sensitivity to these two variables. In line with the earlier estimation results, we see that replacing 10% of 422 

one non-co-ethnic group by the other non-co-ethnic group has an impact only for coloured respondents, who 423 

have a dislike for replacing white neighbours by black African. In other words, they show hierarchy in 424 

preferences firstly for their co-ethnics, then for white ethnicity and lastly for black-African neighbours.  425 

Similarly, we explore the trade-offs between the ethnic variables and the different types of crime. Even if the 426 

shares of co-ethnics still dominate in the choice decisions, significant differences in trade-offs exist across 427 

the ethnic groups. The coloured ethnicity exhibits the highest sensitivity to violent crime amongst the three 428 

groups, but lowest to property crime, considering the trade-offs with co-ethnics. The black African group 429 

shows the highest relative concern for property crime among the three groups, followed by the whites. 430 

6. Conclusions 431 

This study has analysed the residential choices of inhabitants of the Greater Cape Town area. Special focus 432 

was given to the preferences for ethnic neighbourhood composition and their importance in driving the 433 

residential location choice behaviour of the main ethnic groups, namely the black African, coloured and white 434 

groups. A Stated Choice survey of neighbourhood choice was designed, so as to reveal the “pure 435 

preferences” effect, free from choice constraints imposed by the severe accessibility limitations for the 436 

underprivileged population segments. 437 
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The results suggest that preferences for ethnic mix of neighbourhoods still dominate the residential location 438 

choice decisions in Cape Town. Indeed, we find that when choosing their neighbourhood of residence, 439 

people have specific preferences in terms of the mix among different ethnic groups. Each ethnic group has 440 

the strongest preferences for own co-ethnics, but is also sensitive to the presence of the other ethnicities. 441 

Indeed, ethnic preferences follow a particular hierarchy of desired ethnic groups. Respondents of white 442 

ethnic background are almost indifferent between the share of black-Africans and coloured, those of 443 

coloured ethnicity value whites more than black African neighbours, while black-African respondents slightly 444 

prefer coloured to white ethnics.  445 

The segregation thus might not only be determined by the exclusion of less privileged ethnic groups, but also 446 

to their own preferences to live among their ethnic communities. Even if this study does not investigate the 447 

motivations behind such preferences, it would be essential to broaden our knowledge of the underlying 448 

attitudes and beliefs which might trigger them. As argued in some studies, the preferences of disadvantaged 449 

groups for self-segregation might lie in the neighbourhood being perceived as a “safe heaven” due to the 450 

absence of discrimination practices (van der Laan Bouma-Doff, 2007) or in the higher levels of perceived 451 

neighbourhood social cohesion (Havekes et al., 2014). On the other hand, the advantaged groups might be 452 

concerned about the perceived deterioration of level of security or social issues. In future studies, it would be 453 

valuable to integrate soft characteristics such as attitudes, beliefs and perceptions about the ethnically mixed 454 

neighbourhoods into the residential location choice analysis. 455 

A high level of heterogeneity in ethnic preferences however indicates a certain willingness for residential 456 

mixing by respondents in all three ethnic groups. Such preferences for integration should be sustained and 457 

translated into opportunities of ethnic mixing. For example, beyond ethnic preferences, different ethnic 458 

groups show different sensitivities to other location attributes such as the school quality and safety. While 459 

improving the general quality of a neighbourhood may thus counterbalance some of the desire for 460 

segregation, these impacts will be weak given the overall higher sensitivity to neighbourhood composition.  461 

Overall, the results of this study suggest that ethnic preferences should be accounted for when developing 462 

policy measures sustaining a greater residential integration. Indeed, as previous experience has shown, 463 

focusing on the accessibility aspect only could lead to the housing measures being underutilised or inefficient 464 

in promoting residential integration.  465 

Given the high level of heterogeneity in ethnic preferences, further analysis should investigate the 466 

nonlinearities the preferences structure, potentially revealing thresholds or tipping points for the shares of 467 

specific ethnic groups. Finally, the resulting preferences for ethnic and non-ethnic location characteristics 468 

could be used as input in Agent-Based simulation models describing the rules of agents’ behaviour over their 469 

residential location decisions. Such models could then be used to test different policy measures, developing 470 

different scenarios and predicting the impacts on future ethnic segregation dynamics. Substantial additional 471 

work is also needed in terms of data collection, with scope for longitudinal data on real world residential 472 

location choices in an ethnically diverse context. 473 

  474 
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