
determining feasible options for increasing residential densities There is also little attempt to 

highlight the strengths and weaknesses o f  each policy

In South Africa, the strategy o f  compaction through higher residential densities has become 

part o f the new planning orthodoxy. The literature reflects that recent political developments 

have seen a move to redress the existing pattern of residential development, which consists o f

households in low density suburbs close to  work opportunities While most South African 

literature on urban issues refer to the need to increase residential densities, no comprehensive 

methodology has been documented on how this could be achieved. The implementation o f 

ideas relating to higher residential densities is not possible until such a model is in place to 

guide planners and local authorities.

Set against the increasing recognition o f the advantages o f high residential densities in inner 

city areas, this thesis offers a model to test the feasibility o f  increasing residential densities in 

inner city areas The suburb o f leppestown, lohannesburg was used to  illustrate the model 

The model includes four main steps the description o f  existing conditions, the identification 

and quantification o f land suitable for dcnsification and the development and evaluation o f 

scenarios For each o f these steps, the data types, data sources and calculations associated 

with each, were described

economic information was required in order to understand current dynamics in the study 

area Potential land suitable for densification (infill, potential land through demolition and

were used to identify land suitable for densification include building condition, property 

values and erf size

The socio-economic characteristics o f the potential population in Jeppestown were 

determined in order to inform the decision concerning appropriate housing types to be used 

in Jeppestown A variety o f  housing options, based primarily on income criteria, were
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target population consisted o f  those having ? household income o f at least R3 000 a month, 

similar to that o f  the existing inhabitants o f  the area

Alternative scenarios were generated based on allocating various percentages o f  appropriate 

housing types to the available land. The efficiency o f each housing option was assessed in 

terms of land consumption, densities and quality o f life achieved By allocating each housing 

option to all available land, the model showed which housing types resulted in the greatest 

additional population and which resulted in the best quality o f  life indicators For the 

purposes o f the study, the following quality o f  life indicators were chosen: people per 

habitable room, floor space rate and garden space per person. Seven scenarios were 

developed: two low density scenarios, a scenario containing an equal proportion o f 

dwellings, three scenarios emphasising quality o f life aspects and one high density scenario.

The model made use o f spreadsheets and GIS technology which greatly facilitated the test' 

o f  the implication o f densification scenarios. While the data collection, analysis 

presentation could have been done manually, GIS technology enabled the rapid updating anu 

editing of maps. Since the identification of densification c pportunities is at c t i el, the land 

use, ownership and property maps were mapped at erf, not block level.

In evaluating the scenarios, the scenarios were compared by assessing which achieved the 

best balance between additional people, quality o f life and costs Trade-offs were therefore 

made between the change in net and gross residential densities, building and population 

densities, the dwelling unit cost and the quality o f ,;fe indicators.

In Jeppestown, the model showed that no one scenario scored well ir all the criteria In all 

scenarios, however, the population could be approximately doubled whilst maintaining 

reasonable levels o f privacy, living space and private recreational space. In terms o f  densities 

achieved, there is little variation between the scenarios The high density scenario which 

results in the highest increase in population due to the high proportion o f three and four 

storey flats, results in the best result for people per habitable room but the worst for Floor 

Space Rate and garden space per person The costs associated with the high density scenario 

are the highest - double that o f the low density scenario The scenario which targeted the

86



best quality o f  life aspects, resulted in a middle-range density and dwelling unit cost. This 

scenario, which contained a high proportion o f two storey row housing, resulted in the best 

overall results in terms o f  density, quality of life aspects and costs.

It should be noted that the model forms only a small part o f  the total development planning 

process. The broader planning process includes aspects relating to  the provision o f social 

facilities, infrastructure and financing This broader framework must be done with full 

stakeholder involvement. Another point to  note is that the tool presented in this thesis for 

planners to determine the feasibility o f higher residential densities, is restricted to  suburb 

level. At metropolitan level, the model would need to be adapted to include factors that 

operate at a metropolitan level, such as tertiary education facilities. Even at local level, the 

model may require minor modifications due to specific local conditions

Finally, the thesis has shown that while there is abundant literature on the theory o f urban 

planning, there is a paucity o f  literature on how to increase residential densities and compact 

the city While this thesis has described a tool for planners to determine the feasibility o f 

increasing residential densities, further research is required to supplement this study, 

especially technical issues relating to densification. A further avenue for research therefore, 

is the testing or application o f  this model in a range o f  suburbs so that limitations can be 

identified and modifications made The application o f  the model within the context o f an 

integrated local development plan, will be beneficial in identifying further refinements, 

particularly as relating to building links to other components o f the planning process As 

South Africa is presently in a transitional phase, it is a fitting moment to apply densification 

policies and thereby contribute towards the nations’ reconstruction and development
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PEOPLE BED- HABITABLE DWELLINGS FLOOR­ SITE-

' SPACES ROOMS SPACE SPACE

PEOPLE Bedspaces Habitable Dwellings per Floorspace Sitespacc
per person rooms per person per person per person

person
* \>:e Persons Habitable Dwellings per Floorspace Sitespace

per rooms per bedspace per per

bedspace bedspace bedspace bedspace

H/vaITABLE Persons Bedspaces Dwellings per Floorspace Sitespace

ROOMS per per habitable room per per

habitable habitable habitable habitable

room room room room

DWELLINGS Persons Bedspaces Habitable Floorspace Sitespace

per per rooms per per per

dwelling dwelling dwelling dwelling dwelling

FLOORSPACE Persons Bedspaces Habitable Dwellings per Sitespace

per per room per floorspace per

floorspace floorspace floorspace floorspace

SITESPACE Persons Bedspace Habitable Dwellings per Floorspace
per per rooms per sitespace per
sitespace sitespace sitespace sitespace

Appendix 10: Matrix of Density Measures (Source: Evans, 1973)

f



'

Appendix 11: Conversion of Raw Score into a Comparable Score (%) - People per 
Habitable Room

1. The values on Table 4.7 for People per Habitable Room were summed 
e g  1.2+1.2+1.1+1.3+1.1+1.1=7

2. Percentages were calculated 
e g  1 .2 /7 =  17%

1 .2 /7 =  17%
1 .1 /7 =  15.7%
1 .3 /7 =  18.5%
1 .1 /7 =  15.7%
1. 1 / 7= 15 7%

3. Each percentage was subtracted from 100 to invert its value, 
e.g .. 100-17%=83%

100-17%=83%
100-15 7%=84.3%
100-18 5%—81 5%
100-15.7%=84.3%
100-15 7%=84 3%

4 The answers obtained above were summed 
e g 83+83+84.3+81.5+84 3+84 3=500.4

5 The final percentages shown on Table 4.8 were calculated 
e g 83/500 4 -16 .6%

83/500,4=16.6%
84 3/500 4=16.8%
81.5/500 4=16.2%
84,3/500.4=16.8%
84.3/500,4=16.8%

- -
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Appendix 1: Property Values for a Selected Number of Residential Stands in Jeppestown (Source: Extracted from  the 
Valuation R oll, Johannesburg City Council)



V

I



79 79 347 52000 90000 142000 409 149.86 259.37 ORIGINAL 1.7 0.0050

101 m i 1736 13000 327000 410000 236.18 47.81 188.36 ORIGINAL 3.9 0.0023

103 536 1914 96000 430000 526000 265.12 48.39 216.73 ORIGINAL 4.5 0.0023

106 1401 241 13000 99000 112000 451.61 52.42 399.19 JRJGINAL 7.6 0.0307
107 1004 992 47000 223000 270000 272.11 47.38 224.80 ORIGINAL 4.7 0.0048
109 2785 25320 633000 4257000 4910000 193.92 25.00 168.92 ORIGINAL 6.1 0.0003

133 2445 496 16500 103000 I I 6500 234.81 33.27 201.61 ORIGINAL 6.1 0.0121

134 2412 248 9JOO 75*000 11500 356.15 38.31 318.55 ORIGINAL 1.) 0.0335
137 2510 992 71500 225000 303500 305.95 79.13 226 it ORIGINAL 2.9 0.0029
13S 2541 992 31000 357000 395000 398.19 38.31 355 88 ORIGINAL 9.4 0.0095
144 21 347 17000 153000 170000 489.91 48.99 440.'. 1 ORIGINAL 9.0 0.0259
I JO 2391 241 13000 56500 69500 280.24 52.42 227.12 EXTRA 4.3 0.0175
151 2395 496 22000 47000 69000 139.11 44.35 94.76 EXTRA 2.1 0.0043
151 2397 496 22000 101000 123000 247.98 44.35 203.63 EXTRA 4 6 0.0093
153 2393 2*8 13000 61000 74000 298.39 52.42 245.^7 EXTRA 4.7 0.0189
115 133 496 21000 54000 75000 151.21 42.34 101.17 EXTRA 2.6 0.0052
157 (36 496 26000 35000 61000 122.98 52.42 70.56 EXTRA 1J 0.0027
158 131 496 22000 52500 74500 150.20 44.35 105.15 EXTRA 2.4 0.0048
159 1129 496 22000 106500 121500 259.07 44 35 214.72 EXTRA 4.1 0.0098
160 1130 496 22000 41000 70000 141.13 44.35 96.77 EXTRA 22 0.0044

161 1827 241 13000 41500 61500 247.98 52.42 195.56 EXTRA 3.7 0.0150
162 2092 2(1 13000 49500 62500 252.02 52.42 199.60 EXTRA VI 0.0154

163 2093 241 13000 55500 61500 276.21 5;:.42 223.79 EXTRA 43 0.0172
164 2090 241 13000 50500 63500 256.05 52.42 203.63 EXTRA 3.9 0.0157

165 2644 313 14000 69500 13500 266.77 44.73 222.04 EXTRA 5.0 0.0159

166 2643 554 22500 55000 77500 139 89 4061 9928 EXTRA 2.4 0.0044

167 2642 546 17500 43000 60500 110.81 32.05 78.75 EXTRA 25 0.0045

170 2312 244 13000 50000 63000 258 20 53 28 204.97 EXTRA 3.8 0.0158
171 2314 241 13000 54000 67000 270.16 52.42 21’ .74 EXTRA 4.2 0.0167
172 23)5 241 13000 50000 63000 254.03 52.42 201 61 EXTRA 3.8 0.0155
173 2249 241 13000 48500 61500 247.91 52.42 195.56 EXTRA 3.7 0.0150
174 2241 241 13000 62000 75000 302.42 52.42 250.00 EXTRA 48 0.0192
175 2252 496 22000 25500 47500 95.77 44.35 51.41 EX1RA IJI 0.0023
176 1523 241 13000 62000 75000 302.42 j 52.42 250 00 EXTRA 4.1 0.0192
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