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APPENDIX A 

 

The following tables show the degree of membership for each category within an 

attribute. The degree of membership ranges from 0 to 1, where 0 represents no 

deprivation and 1 represents complete deprivation of the attribute.  

 

Table A1: Type of dwelling by province 

 

Type of Dwelling  Degree of membership 

House or  brick structure 1 0 

Flat in block of flats 3 0.11 

Town / cluster semi detached house 4 0.22 

Room flat on shared property 8 0.33 

Private ship/boat 10 0.45 

House/flat/room in backyard 5 0.56 

Traditional dwelling/hut 2 0.67 

Caravan /tent 9 0.78 

Informal dwelling/shack in backyard 6 0.89 

Informal dwelling/shack   not in backyard 7 1 
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Table A2: Energy source for cooking by province 

 

Energy source for cooking  Degree of membership 

Electricity 1 0 

Solar 8 0.14 

Gas 2 0.29 

Paraffin 3 0.43 

Coal 5 0.57 

Wood 4 0.71 

Animal dung 7 0.86 

Other 9 1 

 

 

 

Table A3: Energy source for heating by province 

 

Energy source for heating   Degree of membership 

Electricity 1 0 

Solar 8 0.14 

Gas 2 0.29 

Paraffin 3 0.43 

Coal 5 0.57 

Wood 4 0.71 

Animal dung 7 0.86 

Other 9 1 
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Table A4: Energy source for lighting by province 

 

Energy source for lighting   Degree of membership 

Electricity 1 0 

Solar 8 0.2 

Gas 2 0.4 

Paraffin 3 0.6 

Candles 6 0.8 

other 9 1 

 

 

Table A5: Main water supply by province 

 

Main water supply   Degree of membership 

Piped water  in dwelling 1 0 

Piped water inside yard 2 0.1 

Piped water on community stand less than 200m away 3 0.2 

Piped water on community stand more than 200m away 4 0.3 

Borehole 5 0.4 

Spring 6 0.5 

Rain water tank 7 0.6 

Dam 8 0.7 

River/stream 9 0.8 

Water vendor 10 0.9 

other 11 1 
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Table A6: Toilet facilities by province 

 

Toilet facilities  Degree of membership 

Flush toilet connected to sewerage system 1 0 

Flush toilet with septic tank 2 0.17 

Chemical toilet 3 0.33 

Pit Latrine with ventilation 4 0.5 

Pit latrine without ventilation 5 0.67 

Bucket latrine 6 0.83 

none 7 1 

 

 

Table A7: Refuse removal by province 

 

Refuse removal  Degree of membership 

Removed by local authority at least weekly 1 0 

Removed by local authority less often 2 0.25 

Communal refuse dump 3 0.5 

Own refuse dump 4 0.75 

No rubbish dump 5 1 
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Table A8:  Telephone facilities by province 

Telephone facilities   Degree of membership 

Telephone in dwelling and cell phone 1 0 

Telephone in dwelling only 2 0.14 

Cell phone only 3 0.29 

At a neighbour nearby 4 0.43 

At a public telephone nearby 5 0.57 

At another location nearby 6 0.71 

At another location not nearby 7 0.86 

No access to a telephone 8 1 
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APPENDIX B 
 

Membership Function and Frequencies used in Chapter 4 
 

Water Freq Cooking Freq Heating Freq Lighting Freq Toilet Freq Refuse Freq 

0 292428 0 466200 0 444114 0 637391 0 446884 0 503625 

0.43 262923 0.01 22920 0.01 10027 0.01 2223 0.05 23252 0.03 13744 

0.58 95421 0.05 189150 0.03 130240 0.02 60959 0.09 17167 0.07 14977 

0.77 111399 0.49 188568 0.31 224421 0.24 200574 0.2 51724 0.8 294110 

0.8 22223 0.55 25710 0.44 60585 0.99 1875 0.65 208227 1 79292 

0.83 17531 0.97 9120 0.93 6831 1 2726 0.73 36179   

0.84 5488 0.99 1947 0.94 1878   1 122315   

0.85 9213 1 2133 1 27652       

0.95 60772           

0.96 6787           

1 21563           
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APPENDIX C: DEPRIVATION OF BASIC SERVICES FOR MAGISTERIAL DISTRICTS

Magisterial District no deprivation very little deprivation little deprivation below average deprivation average deprivation above average deprivation extreme deprivation very extreme deprivation maximum deprivation

Wynberg 8367 23 9 626 216 2 79 71 23

Bellville 5978 63 11 708 137 5 80 17 2

Simonstown 2162 20 26 303 54 0 143 14 2

Cape 1862 42 8 263 30 2 75 111 2

Chatsworth 3173 58 92 322 77 6 266 162 7

Goodwood 3666 11 19 519 126 1 203 307 1

Durban 10066 102 148 1291 292 11 654 1108 10

Hopefield 187 23 4 29 3 8 1 0 0

Johannesburg 16486 280 311 4304 286 15 739 1113 49

Moorreesburg 178 43 10 16 1 5 7 2 1

Malmesbury 1705 194 89 262 77 49 108 55 19

Hermanus 803 20 43 136 20 7 157 37 5

Strand 877 27 101 208 44 4 36 37 35

Bredasdorp 426 84 16 68 20 20 17 25 7

Vredenburg 828 8 4 294 24 1 158 13 0

Somerset West 1446 34 43 336 117 5 181 131 38

Stellenbosch 1161 217 30 263 64 19 99 16 8

Pretoria 13748 376 852 4307 681 51 1153 1289 60

Kuilsrivier 9887 133 174 2486 465 8 1932 1636 22

Germiston 2928 51 371 742 56 7 481 499 6

Ceres 590 103 14 51 27 45 157 46 18

Riversdal 422 93 10 85 14 54 42 12 23

George 1723 119 130 642 120 43 150 97 106

Paarl 2176 373 106 574 127 42 351 181 27

Mossel Bay 876 45 29 337 24 20 239 32 26

Caledon 1119 283 37 202 81 32 178 171 12

Tulbagh 378 65 42 88 36 31 49 15 14

Roodepoort 4620 78 204 2213 122 10 1199 329 31

Randburg 8290 332 256 3622 346 9 1537 1427 90

Vanrhynsdorp 182 57 39 30 11 11 8 1 23

Oudtshoorn 766 80 15 339 29 65 100 58 72

Worcester 1468 377 143 598 71 40 123 46 56

Mitchell's Plain 8032 120 606 2750 604 7 2256 1612 182

Piketberg 498 218 36 125 26 60 26 12 24

Montagu 181 51 8 52 12 38 14 7 15

Ladismith 162 30 14 10 25 30 35 8 27

Robertson 580 137 54 270 30 23 79 41 26

Nelspruit 556 133 111 123 19 130 37 22 62

Swellendam 323 127 17 100 22 38 17 12 39

Randfontein 1282 152 326 616 16 39 290 27 18

Beaufort West 350 18 3 172 6 36 140 4 32

Vredendal 395 164 51 82 34 48 22 16 53

Port Elizabeth 8049 296 899 3668 251 49 2398 1969 62

Heidelberg (WC) 128 41 2 56 13 15 11 4 12

Clanwilliam 334 151 37 75 15 53 35 10 28

Knysna 847 77 27 322 87 24 232 259 13

Kriel 317 17 54 187 4 51 69 2 9

Boksburg 3519 235 1103 2168 63 21 514 254 15

Calitzdorp 67 24 7 1 3 25 3 0 21

Namakwaland 650 66 50 283 281 43 38 35 48

Kimberley 1947 48 244 839 94 29 1011 272 39

Umlazi 2813 59 191 1298 793 4 722 646 10
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Magisterial District no deprivation very little deprivation little deprivation below average deprivation average deprivation above average deprivation extreme deprivation very extreme deprivation maximum deprivation

Laingsburg 67 11 2 24 3 24 10 0 16

Springs 1765 34 306 1201 33 12 667 109 33

Pinetown 4068 485 804 1957 611 147 960 551 77

Middelburg (EC) 200 27 2 39 10 14 138 32 15

Postmasburg 519 49 29 318 47 47 114 78 37

Inanda 7128 162 293 3544 1508 29 2001 2715 57

De Aar 226 14 8 136 61 3 61 42 6

Prince Albert 85 15 3 45 5 16 20 6 15

Humansdorp 567 89 42 264 102 25 202 97 13

Ellisras 221 62 18 85 5 85 30 7 60

Sasolburg 979 258 254 509 95 95 187 152 12

King William's Town 167 39 114 19 3 20 32 12 37

Witbank 2098 275 864 1124 49 376 504 146 205

Joubertina 133 33 27 11 15 36 44 33 26

Vanderbijlpark 2792 2018 439 1608 88 113 401 93 14

Pietersburg 1141 224 404 402 28 459 144 35 271

Oberholzer 1126 32 147 585 33 6 524 594 24

Uitenhage 1611 120 228 1013 136 40 937 311 31

Phalaborwa 315 86 80 115 15 87 40 25 120

Bloemfontein 3364 371 824 2717 621 109 1007 572 101

Krugersdorp 2180 524 526 1681 147 76 831 305 43

Alberton 4159 278 769 4137 118 19 1902 626 83

Lions River 408 148 51 209 16 182 104 26 45

Kempton Park 5845 216 953 5434 171 22 3494 977 70

Wonderboom 2836 407 667 2520 398 63 618 743 98

Westonaria 1531 234 789 471 94 22 205 1088 111

Queenstown 796 107 323 304 13 60 631 76 102

Williston 26 5 3 9 24 4 3 1 4

Pietermaritzburg 3458 1041 2114 1647 406 1042 483 214 199

Graaff-Reinet 227 26 13 151 44 39 147 32 19

East London 2476 363 958 1009 45 242 1713 402 489

Benoni 2964 94 412 1718 225 39 2078 1648 54

Welkom 1391 114 385 1453 45 16 606 335 34

Koffiefontein 85 13 9 61 0 5 86 3 11

Namakgale 351 23 127 117 47 86 29 52 304

Kroonstad 781 54 70 743 84 128 537 164 19

Waterval Boven 53 10 14 29 7 14 29 9 11

Kuruman 194 87 100 85 5 81 47 8 51

Calvinia 129 37 15 115 53 32 13 12 36

Middelburg (MP) 898 98 96 632 28 174 979 99 123

Hopetown 173 36 38 158 52 8 47 61 35

Standerton 540 111 109 225 42 303 233 227 156

Highveld Ridge 1092 62 243 511 72 106 1178 673 62

Cradock 225 60 21 100 105 39 169 62 48

Philipstown 55 17 5 10 28 4 24 52 9

Vryheid 352 46 51 196 10 180 109 29 348

Soshanguve 1192 17 463 665 612 15 482 1020 33

Soweto 4839 265 157 11462 194 7 1235 699 14

Klerksdorp 1919 143 356 1708 448 73 1507 1304 100

Brakpan 1286 56 328 1395 25 16 1740 159 62

Parys 296 41 109 206 96 30 201 182 6

Potchefstroom 1005 264 390 937 128 104 827 280 34

Waterberg 272 97 216 118 12 154 77 74 70

Willowmore 54 14 3 30 2 33 56 4 22
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Magisterial District no deprivation very little deprivation little deprivation below average deprivation average deprivation above average deprivation extreme deprivation very extreme deprivation maximum deprivation

Gordonia 668 257 119 764 132 172 256 167 207

Thabazimbi 284 133 226 170 5 113 126 22 97

Kliprivier 977 241 723 318 115 602 399 161 526

Lower Umfolozi 1136 806 912 386 35 529 102 77 767

Port Shepstone 1052 444 1189 252 34 519 82 37 810

Cullinan 179 164 70 118 9 30 146 21 31

Lower Tugela 793 577 812 452 134 211 124 131 242

Lichtenburg 584 316 496 314 50 327 209 105 166

Newcastle 1286 169 671 1592 95 692 950 84 128

Vereeniging 3146 2675 1092 2694 1402 262 1280 1264 79

Bethlehem 477 72 112 549 29 127 508 129 117

Richmond (NC) 27 12 12 18 23 6 14 4 5

Ga-Rankuwa 2283 578 4463 1131 157 810 453 334 102

Fraserburg 15 5 0 2 7 9 10 15 5

Nigel 544 68 144 455 29 57 999 151 74

Britstown 24 5 6 6 31 6 5 16 13

Mdantsane 970 149 327 737 40 170 1493 585 118

Venterstad 29 10 6 2 21 6 12 44 8

Kenhardt 82 95 7 117 5 19 32 11 27

Uniondale 47 37 6 31 13 49 20 7 17

Vryburg 250 93 87 219 20 145 263 23 128

Odendaalsrus 454 24 175 553 154 32 517 347 15

Harrismith 275 52 73 171 62 178 286 164 127

Lydenburg 273 73 141 169 8 184 257 21 269

Carnarvon 33 4 2 9 41 13 9 47 12

Mooi River 104 64 19 54 16 86 95 32 67

Bathurst 168 40 86 118 55 29 164 181 28

Virginia 344 32 69 474 226 14 154 478 16

Jacobsdal 42 15 33 52 3 28 20 8 24

Belfast 104 19 4 58 0 79 253 7 35

Victoria West 42 12 5 20 42 13 30 40 22

Ermelo 522 86 32 242 14 460 1011 191 257

Bethulie 53 15 14 72 3 11 105 7 6

Albany 271 45 31 164 240 27 160 475 53

Adelaide 55 9 27 10 43 15 9 109 21

Hennenman 93 17 43 107 72 24 69 85 3

Underberg 51 25 11 10 3 133 21 4 26

Soutpansberg 233 131 106 173 14 302 157 27 155

Utrecht 66 30 25 6 4 91 9 6 131

Camperdown 620 733 1232 179 32 343 126 33 168

Jagersfontein 31 5 4 27 13 1 50 36 9

Volksrust 113 19 5 89 10 41 308 27 40

Bronkhorstspruit 244 265 231 154 20 138 189 119 80

Alexandria 93 54 75 85 28 7 74 92 43

Aberdeen 34 13 1 39 13 13 44 18 28

Barberton 393 235 266 331 66 333 207 222 316

Aliwal North 121 15 89 139 31 6 138 145 47

Messina 109 25 16 214 18 60 121 33 67

Rustenburg 1738 1365 2987 1709 122 636 958 232 827

Philippolis 25 12 8 35 1 7 47 3 15

Barkly-West 133 56 124 101 97 50 103 87 63

Prieska 59 25 6 158 20 14 36 22 23

Murraysburg 20 4 1 31 0 16 37 5 11

Warrenton 87 138 46 132 5 16 87 2 31
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Magisterial District no deprivation very little deprivation little deprivation below average deprivation average deprivation above average deprivation extreme deprivation very extreme deprivation maximum deprivation

Somerset East 94 16 24 96 39 40 160 71 55

White River 188 186 432 54 14 277 6 18 52

Butterworth 326 138 331 195 31 189 167 324 468

Pilgrim's Rest 155 63 108 131 12 291 162 55 57

Warmbad 140 60 58 228 12 73 340 12 22

Mmabatho 1079 1142 2622 260 73 1513 73 119 462

Bethal 176 52 27 104 20 129 434 189 67

Groblersdal 114 52 135 41 5 260 15 35 125

Noupoort 22 2 1 50 0 5 66 1 4

Christiana 126 25 81 307 27 19 144 107 33

Mount Currie 221 69 50 271 13 171 472 150 108

Umzinto 615 566 916 165 18 897 50 37 986

Fauresmith 29 14 32 43 3 7 38 24 13

Bothaville 161 33 108 104 65 91 222 325 23

Glencoe 85 25 15 134 4 61 220 13 47

Mtunzini 531 687 1036 295 45 383 26 36 749

Ladybrand 102 29 30 150 78 42 88 199 26

Piet Retief 197 28 77 115 12 293 259 45 413

Hay 31 21 4 14 41 30 15 42 30

Cathcart 39 14 18 37 0 25 103 13 41

Heidelberg (GT) 194 45 180 422 17 52 407 113 21

Frankfort 140 21 9 154 51 62 384 189 38

Brits 497 456 1595 430 73 195 214 174 153

Ficksburg 135 22 114 132 122 61 85 303 66

Letaba 249 112 227 119 33 580 135 71 398

Wellington 13 56 9 3 5 9 1 2 3

Smithfield 21 11 11 20 3 17 50 21 11

Steynsburg 21 6 8 10 28 7 4 73 10

Reddersburg 18 8 9 33 0 11 53 0 13

Hanover 10 9 2 6 20 4 2 22 6

Hartswater 104 174 121 142 25 68 102 66 41

Balfour 86 26 29 86 14 94 222 134 32

Zwelitsha 623 292 1934 639 23 614 725 56 336

Umvoti 151 68 92 73 8 304 81 31 468

Dundee 178 232 234 119 6 407 148 29 165

Umtata 626 330 1172 667 51 361 331 161 1640

Jansenville 25 10 8 15 50 23 4 64 18

Steytlerville 13 8 5 2 27 17 0 34 7

Albert 40 26 34 59 35 9 59 62 24

Winburg 39 9 54 11 68 29 8 111 12

Delmas 144 39 49 111 38 131 501 209 45

Mahlabathini 255 117 323 111 17 538 67 38 792

Eshowe 394 435 715 239 25 456 47 49 1137

Lady Grey 18 10 15 10 10 8 42 28 21

Colesberg 37 17 32 38 80 11 28 82 20

Edenburg 18 14 8 48 1 12 60 2 6

Wolmaransstad 181 103 282 264 150 87 267 191 176

Lulekani 85 53 217 31 10 144 3 12 258

Estcourt 293 167 538 197 30 1096 126 60 374

Sutherland 9 17 3 4 15 10 1 17 13

Potgietersrus 102 166 94 110 6 282 112 15 164

Fort Beaufort 50 59 74 21 65 18 20 192 23

Nsikazi 681 894 3364 439 188 953 151 153 415

Brandfort 41 12 46 34 87 33 23 145 19
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Magisterial District no deprivation very little deprivation little deprivation below average deprivation average deprivation above average deprivation extreme deprivation very extreme deprivation maximum deprivation

Witsieshoek 600 1040 3027 185 73 1154 184 209 69

Vrede 60 22 26 52 45 69 142 195 60

Theunissen 55 25 124 53 95 32 39 180 13

Viljoenskroon 74 57 69 106 113 101 70 229 20

Dewetsdorp 24 24 31 47 4 29 74 18 23

Molteno 23 8 7 28 15 7 90 64 22

Trompsburg 11 12 5 29 2 18 35 11 4

Umbumbulu 300 684 912 352 79 338 320 101 422

Ventersdorp 63 99 64 69 23 195 153 33 41

Hankey 44 55 92 85 95 22 20 75 30

Lindley 68 12 21 28 243 45 7 354 32

Bedford 21 15 45 32 21 22 22 44 30

Reitz 46 13 39 11 118 72 6 194 54

Tarka 13 4 11 4 27 10 3 70 17

Thaba Nchu 159 215 537 258 222 191 105 243 32

Komga 28 42 29 36 32 12 51 44 74

Marquard 28 9 9 2 51 16 6 205 25

Ritavi 182 110 375 173 11 868 20 11 552

Elliot 28 14 26 37 4 20 129 49 50

Thabamoopo 533 458 1928 277 108 2209 144 79 1065

Excelsior 28 27 26 7 60 34 11 127 44

Heilbron 61 175 101 104 20 191 96 22 40

Seshego 500 341 1885 380 40 2128 263 290 941

Richmond 67 46 162 15 4 347 10 13 246

Wodehouse 18 23 46 5 16 16 17 70 35

Sterkstroom 13 15 5 2 16 8 30 83 6

Koppies 20 23 16 82 1 35 88 4 6

Pearston 8 0 3 4 15 9 19 39 13

Rouxville 17 18 13 20 6 12 74 45 30

KwaMhlanga 252 267 1513 360 154 655 64 144 75

Dannhauser 81 28 173 19 3 686 43 7 86

Schweizer-Reneke 61 32 82 84 138 51 65 283 75

Petrusburg 17 29 36 51 2 9 48 32 21

Kirkwood 42 118 175 59 55 31 30 79 20

Vredefort 21 12 20 43 26 32 38 113 3

Senekal 51 15 47 99 152 86 56 199 51

Giyani 370 157 302 49 10 1824 21 54 2713

Bultfontein 36 26 119 19 111 33 4 185 13

Ventersburg 30 5 13 79 81 7 110 114 18

Clocolan 29 14 106 9 73 48 5 133 45

New Hanover 90 127 245 47 15 522 39 51 350

Thohoyandou 399 304 1027 136 117 2743 33 70 1864

Indwe 10 3 24 6 10 3 7 81 24

Mankwe 235 571 1766 29 26 1132 10 39 153

Maclear 27 13 46 25 27 21 64 177 60

Hoopstad 20 27 59 32 48 26 20 75 34

Boshof 36 65 114 29 84 43 12 179 54

Madikwe 158 351 481 204 20 1177 93 39 231

Fouriesburg 20 19 95 5 32 68 5 58 53

Stutterheim 42 46 207 60 17 148 97 76 69

Barkly-East 16 21 22 14 29 21 12 120 45

Delareyville 72 126 416 149 26 312 109 52 108

Hlabisa 152 448 475 84 12 538 41 43 1128

Wesselsbron 35 29 60 21 174 45 11 303 10
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Magisterial District no deprivation very little deprivation little deprivation below average deprivation average deprivation above average deprivation extreme deprivation very extreme deprivation maximum deprivation

Wepener 16 32 16 68 13 29 89 49 22

Phokwani 182 775 851 247 47 1281 91 45 307

Victoria East 51 122 447 79 17 193 33 43 113

Temba 329 533 4162 278 72 1215 211 181 161

Mhala 226 234 796 153 13 2052 28 43 1525

Zastron 14 10 4 42 9 25 163 31 20

Carolina 29 78 53 41 7 238 89 20 104

Amersfoort 26 64 14 13 3 355 55 42 54

Mokerong 325 492 2374 473 58 3264 213 81 1140

Mdutjana 85 194 789 269 32 629 117 48 46

Mthonjaneni 48 66 105 30 37 209 47 27 704

Ixopo 89 126 268 20 7 1044 47 39 787

Eerstehoek 88 327 278 72 27 1451 42 82 297

Hlanganani 92 152 361 43 9 1544 17 21 577

Wakkerstroom 20 18 22 11 1 341 78 16 106

Botshabelo 127 1029 1515 409 251 52 259 229 35

Nqutu 100 292 568 184 27 983 163 57 806

Malamulela 108 47 151 51 12 1369 135 39 1806

Simdlangentsha 43 122 270 118 99 273 41 51 557

Keiskammahoek 18 137 267 6 3 183 9 9 173

Nkandla 43 48 95 41 8 674 23 47 1060

Alfred 48 142 404 41 6 762 53 64 773

Herbert 5 46 33 4 20 59 1 90 30

Mkobola 33 202 916 5 34 1128 5 36 31

Ubombo 26 180 211 51 18 321 19 28 1341

Paulpietersburg 12 36 63 69 22 285 133 86 310

Kudumane 27 410 740 65 8 809 7 39 484

Ngotshe 5 44 41 6 3 70 3 21 293

Dzanani 38 180 882 16 41 2136 20 124 477

Huhudi 19 438 379 20 5 750 11 38 448

Bergville 16 146 486 14 5 683 8 10 440

Naphuno 26 80 426 85 12 1318 25 23 1003

Cala 8 86 207 30 13 284 13 23 283

Umzimkulu 26 102 425 29 35 1318 14 49 1166

Weenen 3 5 12 7 13 32 6 36 270

Hewu 6 129 277 19 79 155 33 107 43

Engcobo 20 93 450 30 2 313 26 60 2022

Nkomazi 28 836 800 47 84 1679 29 89 1254

Kranskop 5 22 75 6 2 122 11 27 599

Mqanduli 12 76 185 10 5 179 41 65 1641

Mapulaneng 24 305 1146 22 71 2141 11 47 717

Sekhukhuneland 36 334 1420 73 67 2638 56 84 2508

Impendle 3 48 67 1 2 464 5 1 49

Nongoma 11 209 332 40 12 495 17 37 1407

Nebo 24 260 1295 155 29 2236 62 102 1629

Mutali 5 31 101 5 7 583 24 25 552

Lusikisiki 16 195 613 10 8 514 10 40 2940

Vuwani 10 100 358 2 19 1654 9 32 642

Babanango 2 70 67 10 1 128 12 14 296

Ingwavuma 9 154 160 26 12 604 26 65 1829

Tabankulu 7 46 232 11 23 344 2 49 1629

Polela 4 63 72 8 2 915 6 9 315

Mount Frere 7 152 462 44 30 639 23 93 1136

Sterkspruit 6 360 1209 14 2 268 8 19 513
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Magisterial District no deprivation very little deprivation little deprivation below average deprivation average deprivation above average deprivation extreme deprivation very extreme deprivation maximum deprivation

Mount Ayliff 4 73 312 46 7 406 5 38 735

Port St Johns 3 45 110 25 9 97 16 35 962

Msinga 6 71 223 10 7 313 18 49 2021

Idutywa 4 110 198 71 2 229 29 37 1153

Cofimvaba 4 75 447 29 8 310 9 22 1099

Tsolo 4 93 441 26 2 408 8 18 1033

Flagstaff 4 21 187 13 14 397 13 32 1409

Mbibana 2 62 401 5 127 330 7 83 60

Moutse 4 168 892 8 47 1020 5 44 229

Sekgosese 3 171 540 16 37 970 5 55 543

Nqamakwe 2 68 259 3 1 374 4 27 857

Kentani 2 24 110 1 0 119 2 14 1403

Middledrift 1 142 363 2 0 249 7 6 144

Peddie 1 105 343 22 8 568 12 15 139

Moretele 1 64 829 3 6 538 0 3 53

Ndwedwe 1 350 379 8 9 437 17 39 535

Willowvale 1 38 158 16 4 178 11 21 1510

Mapumulo 1 107 297 3 5 592 14 35 920

Maluti 1 163 629 25 12 809 14 28 595

Bochum 1 181 476 14 15 1136 27 42 964

Bizana 1 162 526 28 6 679 16 35 1868

Bolobedu 0 114 335 3 5 1725 4 21 1378

Elliotdale 0 25 64 3 0 72 2 23 1153

Hofmeyer 0 0 6 8 6 4 4 42 24

Lady Frere 0 257 673 3 5 303 6 40 1304

Libode 0 162 475 2 2 358 8 25 1410

Mount Fletcher 0 154 638 0 5 768 2 43 1322

Mpofu 0 3 44 6 4 41 0 12 110

Ngqueleni 0 72 448 4 7 195 6 43 1964

Ntabethemba 0 129 138 0 0 73 4 2 60

Qumbu 0 78 329 34 14 459 31 40 1009

Tsomo 0 59 183 5 8 199 8 13 685

 
 
 



 177 

REFERENCES 

 

Adams, R.H. and Page, J. (2001) “Holding the line: Poverty Reduction in the Middle 

East and North Africa, 1970-2000”, Poverty Reduction Group, The World Bank, 

Washington D.C. 

 

Anderson, G., Crawford, I. and Leicester, A. (2005) “Statistical Tests for Multi-

dimensional Poverty Analysis”, Paper delivered at The Many Dimensions of Poverty 

Conference, Brasilia, Brazil, 21-31 August 2005.  

 

Balestrino, A. (1996) “A Note on Functioning-Poverty in affluent Societies”, Notizie 

di Politeia, 12: 97-105. 

 

Balestrino, A. and Sciclone, N. (2001) “Should we use Functioning instead of Income 

to Measure Well-being?, Theory and some Evidence from Italy”, Revista 

Internazionale di Scienza Soziali, 109 1: 1-20. 

 

Baliamoune, M.N. (2004) “On the Measurement of Human Well-being: Fuzzy Set 

Theory and Sen's Capability Approach”, WIDER Research Paper, 2004-16. 

 

Betti, G. and Chelli, B. (1995) “Fuzzy Analysis of Poverty Dynamics on an Italian 

Pseudo Panel”, London School of Economics, Department of Statistics, London.  

 

Betti, G. and Chelli, B. (2001) “A Multi-dimensional, Fuzzy and Relative Approach 

to Approach to Analysis”, Paper for the British Household Panel Survey Research 

Conferrence , Colchester, UK, 5-7 July 2001. 

 

Betti, G., Cheli, B., Lemmi, A. and Verma, V. (2005) “The Fuzzy Multidimensional 

Poverty: The Case of Italy in the 90's”, Paper presented to the Conference on The 

Measurement of Multi-dimensional Poverty, The Theory and Evidence, Brasilia, 

Brazil, 29-30 August 2005. 

 
Bhorat, H., Poswell, L. and Naidoo, P. (2004) “Dimensions of Poverty in Post-

Apartheid South Africa”, Cape Town: DPRU, University of Cape Town. 

 

Boltvinik, J. (1998). “Poverty Measurement Methods-An Overview”, UNDP Seped 

Series on Poverty Reduction.   

 
Booth, C. (1892) Life and Labour of the People in London, London, MacMillian. 

 
Bourguignon, F. and Chakravarty, S.R. (2003) “The Measurement of Multi-

dimensional Poverty”, Journal of Economic Inequality, 1: 25-49.  

 

Brandolini, A. and D'Alessio, G. (1998) Measuring well-being in the functioning 

space, Rome, Banca d'Italia. 

 

Brandy, D. (2002) “Rethinking the Sociological Measurement of Poverty”, 

Luxembourg Income Study Working Papers, No. 264, Luxembourg. 

 

 
 
 



 178 

Burchardt, T. and Le Grand, J. (1999) “Social Exclusion in Britain 1991-1995”, 

Social Policy and Administration, 33(3): 227-244.  

 

Cerioli, A. and Zani, S. (1990) “A Fuzzy Approach to the Measurement of Poverty”, 

in C. Dagum and M. Zenga (Eds.), Income and Wealth Distribution, Inequality and 

Poverty, Berlin, Springer Verlag. 

 

Cemafi, A.F. (2003) “On the Definition and Measurement of Poverty: The 

contribution of multidimensional analysis”, Paper presented at the Conference on the 

Capability Approach: From Sustainable Development to Sustainable Freedom, 

University of Pavia, 7-9 September 2003. 

 

Chakravarty, S., Mukherjee, D. and Ramade, R. (1998) “On the subgroup and factor 

decomposable Measures of Multidimensional Poverty”, Research on Economics 

Inequality, 8: 175-194. 

 

Cheli, B. and Lemmi, A. (1995) “A Totally Fuzzy and Relative Approach to the 

Multidimensional Analysis of Poverty”, Economic Notes, 24(1): 115-134. 

 

Cheli, B. (1995) “Totally Fuzzy and Relative Measures of Poverty in Dynamic 

Context: An Application to the British Household Panel Survey, 1991-1992”, Institute 

for Social and Economic Research Working Paper, 95-13. 

 

Chiappero-Martinetti, E. (2000) “A Multi-dimensional Assessment of Well Being 

based on Sen’s Functioning Approach”, Revista Internazionale di Scienze Sociali, 

2:2-7-239. 

 

Clark, D.A. and Hulme, D. (2005) “Towards An Integrated Framework for 

Understanding the Breadth, Depth and Duration of Poverty”, GPRG Working Paper 

20, Universities of Manchester and Oxford, UK, available online at 

http://www.gprg.org/pubs/workingpapers/pdfs/gprg-wps-020.pdf. 

 

Coelli, T., Rao, D.S.P. and Battese, G.E. (1998) An Introduction to Efficiency and 

Productivity Analysis, Boston, Kluwer. 

 

Costa, M. (2002) “A Multidimensional Approach of the Measurement of Poverty”, 

IRISS Working Paper Series, No. 2002-05. 

 

Dagum, C. (2001) Analysis and Measurement of Poverty and Social Exclusion using 

Fuzzy set Theory, Application and Policy Implications, University of Bologna, Italy.  

 

Deutsch, J. and Silber, J. (2005) “Measuring Multi-dimensional Poverty: An 

Empirical Comparison of Various Approaches”, Review of Income and Wealth, 51(1), 

March 2005.  

 

Diakoulaki, D., Mavrotas, G., Papayannakis, I. (1995) “Determining objective 

weights in multiple criteria problems: the Critic method”, Computers and Operations 

Research, 22:763-770. 

 

 
 
 



 179 

Drobics, M., Winiwarter, W. and Bodenhofer, U. (2004) “Interpretation of Self-

Organizing Maps with Fuzzy Rules”, Software Competence Center, Hagenberg, 

Hauptstrasze, 99 (A):4232. 

 

Ellman, M. (1994) “The increase in Death and Disease under katastroika”, Cambridge 

Journal of Economics, 18:329-355. 

 

Everitt, B.S. (1980) Cluster Analysis, 3
rd

 edition, London. 

 

Filippone, A., Cheli, B. and D’Angostino, A. (2001). “Addressing the Interpretation 

and the Aggregation Problems in Totally Fuzzy and Relative Poverty Measures”, 

ISER Working Papers, 2001-22. 

 

Forster, J., Greer, J. and Thorbecke, E. (1984). “A Class of Decomposable Poverty 

Measures”, Econometrica, 52(3):761-766. 

 

Flexer, A. (2001). “On the use of Self- organizing maps for clustering and 

Visualization”, Intelligent Data Analysis, 5:373-384. 

 

Godard, J.G. (1892) Poverty: Its Genesis and Exodus: An Inquiry Into Causes and the 

Method of Their Removal, London, Sonnenschein. 

 

Giudici, P.(2004) Applied Data Mining, John Wiley & Sons, England. 

 

Gutierrez, C.A. (2002) “Measuring Poverty: 1987 vs. 1997 Poverty Levels in 

Uruguay”, Paper presented at the Network on Inequality and Poverty Conference, 

Madrid, 11-13 October 2002. 

 

Hastie, T., Tibshirni, R. and Friedman, J. (2003) The Elements of Statistical learning: 

Data Mining, Inference and Prediction, Springer-Verlag, Heidelberg. 

 

Hirschowitz, R., Orkin, M. and Alberts, P. (2000) “Key Baseline Statistics for Poverty 

Measurement”, Measuring Poverty in South Africa, Statistics South Africa, Pretoria:  

 

Hulme, D. and McKay, A. (2005) “Identifying and Measuring Chronic Poverty: 

Beyond Monetary Measures”, Paper presented at the Many Dimensions of Poverty 

Conference, Brasilia, Brasil, 29-31 August 2005. 

 

Keller, S. (2004) “Household formation, Poverty and Unemployment: The case of 

rural households in South Africa”, Stellenbosch Economic Working Papers, 1/2004. 

 

Klasen, S (1997) “Poverty, Inequality and Deprivation in South Africa: An Analysis 

of the 1993 SALDRU Survey”, Social Indicator Research, 41:51-94. 

 

Klasen, S (2000) “Measuring Poverty and deprivation in South Africa”, Review of 

Income and Wealth, 46(1):33-58. 

 

Kohonen, T. (2001) Self-Organizing Maps, 3
rd

 edition, Springer-Verlag, Berlin. 

 

 
 
 



 180 

Laderchi, C.R., Saith, R. and Stewart, F. (2003) “Does it Matter that We Don’t Agree 

on the Definition of Poverty?, A Comparison of Four Approaches”, Oxford 

Development Studies, 31(3):243-74. 

 

Leibbrandt, M. and Woolard, I. (1999) “Comparison of Poverty in South Africa’s 

Nine Provinces”, Development Southern Africa, 16(1):37-53. 

 

Lelli, S. (2001) “Factor Analysis vs. Fuzzy Set Theory: Assessing the Influence of 

Different Techniques on Sen’s Functioning Approach”, available at: 

http://www.econ.kuleuven.ac.be/ ew/academic/econover/Papers/DPS0121.pdf. 

 

Lovell, C.A.K., Richardson, S., Travers, P. and Wood, L (1994) Resources and 

Functioning: A new view Inequality in Australia, in models and measurement of 

welfare and Inequality, W Eichhorn, editor, springer Verlag, Heidelberg. 

 

Luzzi, G.F, Fluckiger, Y. and Weber, S. (2005) “Multidimensional Poverty and 

Cluster Analysis: An Illustration with Switzerland”, Paper presented at the 

International Conference on the Many Dimensions of Poverty organized by IPC, 

Brasilia, 29-31 August 2005. 

 

Maasoumi, E. (1986). “The Measurement and Decomposition of Multidimensional 

Inequality”, Econometrica, 54(4):991-997. 

 

Maggio, G. (2004) “Multidimensional Analysis of Poverty Dynamics in Great 

Britain”, Institute for Social and Economic Research Working Paper, 2004-10. 

 

May, J. (1998) Experience and Perceptions of Poverty in South Africa, Durban, Praxis 

Publishing. 

 

May, J., Carter, M., Hadded, L. and Malluccio, J (2004) “Kwa-Zulu Natal Income 

Dynamics study (KIDS) 1993 – 1998”, Development Southern Africa, 17:567-581. 

 

Miceli, D. (1998) “Measuring Poverty Using Fuzzy Sets”, Natsem Discussion Paper 

No. 38. 

 

McDonald, S. and Piesse, J. (2000) “Legacies of Apartheid: The Distribution of 

Income in South Africa”, Paper prepared for the DSA/ESRC Development 

Economics Study Workshop New poverty Strategies (1990-99). 

 

McIntyre D., Muirhead, D., Gilson, L., Govender, V., Mbatsha, S., Goudge, J., 

Wadee, H. and Ntutela, P. (2000) Geographic patterns of deprivation and health 

inequities in South Africa: Informing public resource allocation strategies, SADC 

EQUINET / IDRC and TDR / ICHSRI. 

 

Mulier, F. and Cherkassky, V. (1995) “Self-organization as an iterative kernel 

smoothing process”, Neural Computation, 7:1165-1177. 

 

Naidoo, A.G.V., Yadavalli, V.S.S. and Crowther, N.A.S. (2005) “A Multi-

dimensional Measure of Poverty using the Totally Fuzzy and Relative Approach”, 

Studies in Economics and Econometrics, 29:67-80. 

 
 
 



 181 

 

Ngwane, A.K., Yadavalli, V.S.S. and Steffens, F.E. (2001) “Poverty in South Africa 

in 1995 – A Totally Fuzzy and Relative Approach”, Journal for Studies in Economics 

and Econometrics, 25(1):77-87. 

 

Ngwane, A.K., Yadavalli, V.S.S. and Steffens, (2003). “Poverty in South Africa – A 

Statistical Analysis”, Development Southern Africa, 18(2):201-215. 

 

Noble, M., Babita, M., Barnes, H., Dibben, C., Magasela, W., Noble, S., 

Ntshongwana, P., Phillips, H., Rama, S., Roberts, B., Wright, G. and Zungu, S. (2006)  

The Provincial Indices of Multiple Deprivation for South Africa 2001, University of 

Oxford, UK. 

 

Noble, M., Wright, G. and Cluver, L. (2006) “Developing a Child-focused and 

Multidimensional Model of child Poverty for South Africa”, Journal of Children and 

Poverty, 12(1). 

 

Oosthuizen, M.J. and Nieuwoudt, L. (2002) “A Poverty Profile of the Western Cape 

Province of South Africa”, Stellenbosch Economic Working Papers, 3-2002. 

 

Oxford English Dictionary (1989) Second Edition, Oxford, Claredon Press. 

 

Phipps, S. (1999) “The well-being of young Canadian children in international 

perspective”, LIS-Working Paper No. 197, Differdange, INSTEAD. 

 

Polzlbauer, G. (2004) “Application of Self-Organizing Maps to a Political Dataset”, 

Vienna University of Technology, available online: 

www.ifs.tuwien.ac.at/dm/publications.html  

 

Pradhan, M. and Ravallion, M. (2000), “Measuring Poverty using Qualitative 

Perceptions of Consumption Adequacy”, Review of Economics and Statistic, 

82(3):462-471. 

 

Qizilbash, M. (2000) “Vagueness and the Measurement of Poverty”, Discussion Paper 

no. 2000-03, School of Economics and Social Studies, University of East Anglia. 

 

Qizilbash, M. (2002) “A Note on the Measurement of Poverty and Vulnerability in 

the South African Context”, Journal of International Development, 14:757-772. 

 

Qizilbash, M (2004) “On the Arbitrariness and Robustness of Multi-Dimensional 

Poverty Rankings”, United Nations Development Programme, ISSN 1464-9888.  

 

Qizilbash, M. and Clark, D.A. (2005) “The Capacity Approach and Fuzzy Poverty 

Measures: An Application to the South African Context”, Social Indicators Research,  

74:103-139.   

 

Ravallion, M. (1996) “Issues in Measuring and Modeling Poverty”, The world Bank 

Policy Research, Department of Poverty and Human Resources. 

 

 
 
 



 182 

Republic of South Africa (1998) “Poverty and Inequality in South Africa”, Report 

prepared for the Office of the Deputy President, Durban, Praxis Publishing. 

 

Robeyns, I. (2003) “The Capability Approach: An Interdisciplinary Introduction”, 

Paper presented at the 3
rd

 International Conference on the Capability Approach, 

Pavia, Italy, 6 September 2003. 

 

Rowntree, B.S. (1901) Poverty: A Study of Town Life, MacMillian, London. 

 

Ruggari-Laderchi, C. (1997) “Poverty and its Many Dimensions: The Role of Income 

as an Indicator”, Oxford Development Studies, 25(3):345-360. 

 

Ruggari-Laderchi, C. (2003) “Everyone agrees we need poverty reduction, but not 

what this means: Does it matter?”, Paper presented at the WIDER Conference on 

Inequality, Poverty and Human Well-being, Helsinki, 30-31 May 2003. 

 

SA-PPA (1997), “The Experience and Perceptions of Poverty”, The South African 

Participatory Poverty Assessmement, Data Research Africa Report, Durban. 

 

SAS Institute (2003) SAS v9 online documentation, Cary, NC, Sas Institute. 

 

Schokkaert, E. and Van Ootegem, L. (1990) “Sen’s concept of the Living Standard 

applied to the Belgian Unemployed”, Recherches Economiques de Louvain, 56:429- 

450. 

 

Sen, A.K. (1976) “Poverty: An Ordinal Approach to Measurement”, Econometrica 

44(2):219-231. 

 

Sen, A.K. (1985) Commodities and Capabilities,  Amsterdam, North Holland. 

 

Shahapurkar, S.S. and Sundareshan, M.K. (2004) “Comparison of Self-Organizing 

Map with K-Means Hierarchical Clustering”, Bioinformatics Applications, 0-7803-

8359-2004, IEEE 

 

Shannon, C.E. and Weaver, W. (1947) The mathematical theory of communication, 

University of Illinois Press, Urbana. 

 

Slottje, D. (1991) “Measuring the quality of life across countries”, Review of 

Economics and Statistics, 73(4):684-693. 

 

Smeeding, T.M., Saunders, P., Coder, J., Jenkins, S., Fritzell, J., Hagenaars, A.J.M., 

Hauser, R. and Wolfson, M. (1993) “Poverty, inequality, and family living standards 

impacts across seven nations: the effect of non cash subsidies for health, education 

and housing”, Review of Income and Wealth, 39(3):229-256. 

 

Statistics South Africa (1998a) Census 1996, Pretoria, Statistics South Africa. 

 

Statistics South Africa (1998b) Human Development Index 1996: Key Findings, 

Pretoria, Statistics South Africa. 

 

 
 
 



 183 

Statistics South Africa (2003) Census 2001, Pretoria, Statistics South Africa. 

 

Subramanian, S. (2004) “A Re-scaled Version of the Foster-Greer-Thorbecke Poverty 

Indices based on an Association with the Minkowski Distance Function”, UNU-

WIDER Research paper, RP2004/10. 

 

Sunday Times (2007) 22April 2007, South Africa. 

 

Takatsuka, M. (2002) “An Application of the Self-Organization Map and interactive 

3-D visualization to geospatial data”, GeoVISTA Center, The Pennsylvania State 

University, available at  http://www.geovistastudio.psu.edu/ 

 

Tsui, K. (2002) “Multidemensional Poverty Indices”, Social choice and welfare, 

19:69-93. 

 

UNDP (1997) Human Development Report, New York, UNDP.  

 

UNDP (2000) United Nations Development Programme Poverty Report: Overcoming 

Poverty, New York, UNDP. 

 

UNDP (2003) Human Development Report 2003, Oxford, Oxford University Press.  

 

UNDP (2006) Human Development Report 2006, New York, UNDP.  

 

 

Van der Wald, S.J. (2004) “A Multidimensional Analysis of Poverty in the Eastern 

Cape Province, South Africa”, Stellenbosch Economic Working Papers, no 3/2004.  

 

Van Praag, B.M.S. (1978) “The Perception of Welfare Inequality”, European 

Economic Review, 10:189-207. 

 

Vero, J. and Werquin, P. (1997) “Re-examining the Measurement of Poverty: How do 

Young People in the Stage of being Integrated into the Labour Force Manage”,(in 

French), Economie et Statistique,10:143-156. 

 

Vero, J. (2001) “A Comparison of Poverty According to Resource, Functioning and 

Capability”, Paper delivered at the Conference on Justice and Poverty: Examining 

Sen’s Capability Approach, Cambridge, 5-7 June 2001. 

 

Woolard, I., Klasen, S. and Leibbrandt, M. (2002) “Income Mobility and Household 

Dynamics in South Africa: The case of Africans in KwaZulu Natal”, Labour Markets 

and Social Frontiers, 2:5–11. 

 

Woolard, I. and Klasen, S. (2005) “Determinants of Income Mobility and Household 

Poverty Dynamics in South Africa”, Journal of Development Studies, 41(5):865-897. 

 

World Bank (2001a) The World Development Indicators, (1996-1999), Washington 

DC. 

 

 
 
 



 184 

World Bank (2001b) World Development Report 2000/2001: Attacking Poverty, 

Washington, D.C., World Bank. 

 

Yunus, M., (2006), “We can put Poverty into Museum”, Speech delivered on the 

occasion of receiving the Honorary Degree from the University of Venda, 5 May 

2006. 

 

Zadeh, L.A. (1965) “Fuzzy Sets”, Information and Control, 8:338-353. 

 

Zehraoui, F. and Bennani, Y. (2004) “M-SOM: Matricial Self-Organization Map for 

sequence clustering and classification”, 0-7803-8359-1/04/. 2004, IEEE. 

 

Zhang, X. and Li, Y. (1993) Self- Organization Map as a New Method Clustering and 

Data Analysis, Proceeding of 1993 International Joint Conference on Neural 

Networks. 

 

  

 
 
 


	Front
	Chapter 1
	Chapter 2
	Chapter 3
	Chapters 4-5
	BACK
	APPENDICES
	APPENDIX A
	APPENDIX B

	REFERENCES


