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Demarcation of provinces in SA

 Commission of Demarcation of Regions (CDR) was established 
on 8 June 1993

 After six weeks (31 July 1993) they reached a final decision on 
the demarcation of the provinces  - increased the number of 
provinces from 4 to 9

 The CDR used the boundaries of the nine planning regions 
established by the Development Bank (1982-1988)

 They allowed one month for public input and three months for 
planning afterwards

 Politicians then chopped and swapped magisterial districts to 
reach a final party agreement
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Demarcation of provinces in SA

Two main problems were identified with this process:

 Non-viable provinces - only Western Cape and Gauteng could 

generate enough income to finance their own administration 

(Griggs, 1998)

 Disputed areas still exist, 15 years after demarcation process
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Disputed Areas
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Source:  Saturday Weekend Argus, 13-14 January 1996
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Will SA lose its provinces?

 Two reports in newspapers (Die Burger, 2007), (The Star, 
2007) indicated that government considered a reduction 
of the number of provinces to four or five

 Reports indicated that

◦ The feeling is that provinces have hamstrung service 
delivery as funds meant for municipalities get caught up 
in the bureaucracy and end up not fulfilling their 
intended purposes in time, if at all.

◦ A discussion document - which moots a four- or five-
province option - was drafted and circulated in the 
government the previous year.
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Latest newspaper releases
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Definition of Functional Regions

 Functional regions can be defined as regions which have 

more interaction or connection with each other than 

with outside areas 

 Economic importance: businesses recruit labour force –

influence productivity and prosperity

 Political importance: communication, planning, services 

and administration

 Important for households: households and businesses 

make activity decisions within the area they are located 
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Functional Region as function 

of interaction

 Functional region can be defined by (for example):

◦ flow of goods (between origins and destinations)

◦ communication flows (e.g. telephone calls)

◦ commuting between residence and place of 
employment/school

◦ travel patterns of buyers and sellers (also monetary flows) 

◦ shopping trips

 Will use journey-to-work data in this application to 
demarcate functional regions

9

2

PROBLEM:

Demarcation of provinces 

in SA (Disputed areas)

Functional region

Intramax Method

Methodology –
FLOWMAP

DATA:  SA Census 2001 
(Journey-to-work)

Spatial 
Analysis of 
Flow Data

Results - Intramax

Conclusions –
demarcation & 
disputed areas

In
tr

o
d
u
ct

io
n

M
e
th

o
d
o
lo

g
y



Development: Intramax
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i j

T12

T21

T11 T22

Tij

Tji

Tij flow from i to j

Tji flow from j to i

Oi   total flow FROM i

Dj total flow TO j



Development: Intramax

12T11T

ijT
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is the total 
outflow from
region i

is the total inflow 
into region j
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Development: Intramax
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Given k subsets, reduce to (k-1) subsets by considering 
the union of all possible  k(k-1)/2 pairs that can be 
formed. Accept the union with which an optimal value of 
the objective function is associated.

Brown & Pitfield (1978) objective function:

ij

ji

ji

ij

ji DO

T

DO

T
zMax 


Identifies regions which have more direct interaction 
with each other than with other areas at each stage 
of the grouping process



Data: SA Census 2001 

(Place of work)
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Data – SA Census 2001

 Contained a question on where do people work

 Recorded all people, aged 15 to 65, main place of stay, and main 
place of work

 28 427 129 people between 15-65 years of age.  Approximately 
9 million persons were included in the final database –
employed with main place of work properly matched.

 “Flows” between all possible main places (Tij and Tji) are 
calculated (approximately 3100 main places).
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Methodology: FLOWMAP

 FLOWMAP was developed by Utrecht University, the 
Netherlands

 It applies Intramax to combine regions into functional 
regions at different stages based on the strength of the 
interaction between the regions, while taking account 
of the variations in the row and column totals of the 
matrix.

 Output:

Dendogram

Map
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Flows before Intramax is 
applied:

• Long distance 
commuting – up to 
1700km daily 
commuting

• Daily commuting 
between metro’s

• Non-contiguous 
functional zones
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Results: Intramax

Sasolburg

Bushbuckridge

Groblersdal /  

Marble Hall area

Brits/Garankuwa area

Postmasburg/ 
Hartswater areaNote the 

location of 
the disputed 

areas
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Results: Intramax
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“Garden Route 
Province” will merge 
with “Western Cape 
Province”
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Results: Intramax
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merge with 
“Limpopo Province”
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Results: Intramax
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“North-West” will 
merge with “Gauteng”
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Results: Intramax
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will merge with 
“Kwa-Zulu Natal”
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Results: Intramax
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Results: Intramax
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2 December 2010:

1. Mpumalanga divides 
between Limpopo & 
KZN

2. Parts of FS 
incorporated in 
Gauteng & EC

3. Parts of NC 
incorporated in EC 
and WC

4. Garden Route?
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Comparing the five regions with 

regards to industry, employment and 

education
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Intramax 5 Provinces

Weighted mean per 1 000 persons (aged 15-65)

Weighted median per 1 000 persons (aged 15-65)

Weighted inter quartile range per 1 000 persons (aged 15-65)

Province (number 

of main places)

Industry 

agriculture

Industry mining Industry 

manufacturing

Employed Grade 7 and less

Western Cape 

region

(348)

67 [A]

9

7 – 30

3.4 [C]

1.0

0-2

67 [A]

75

34-91

484 [A]

489

425-526

272 [C]

254

178-312

Free Sate/ North 

West region (267)

55 [A]

8

5-18

34 [A]

2

1-18

24 [D]

21

10-30

337 [C]

290

226-483

420 [A]

428

360-502

Eastern Cape /  

KwaZulu-Natal

region

(1287)

23 [B]

4

3-9

1 [C]

1

0-2

38 [C]

27

4-60

251 [D]

228

93-378

418 [A]

424

269-570

Gauteng / North 

West region  (627)

22 [B]

6

4-10

23 [AB]

3

2-7

51 [B]

50

30-66

404 [B]

352

287-541

303 [B]

283

169-403

Limpopo region

(496)

51 [A]

11

6-21

15 [B]

2

1-9

24 [D]

14

6-31

270 [D]

214

123-354

445 [A]

462

394-521

South Africa

(3025)

34

7

4-13

13

2

1-4

43

38

11-63

337

322

189-497

367

360

228-500

[A] to [D]:  different symbols indicate which means of these variables (comparing different regions) are significantly different, Bonferroni multiple comparison test, 

p<0.05.
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Comparing the five regions with 

regards to household income, type 

of housing and services
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INTRAMAX 5 Provinces

Weighted mean per 1000 households

Weighted median per 1000 households

Weighted inter quartile range per 1000 households

Province (number of 

main places)

Ann hh income Brick house Informal house Electricity Piped water in 

house

Western Cape region

(344)

75 615 [A]

63 850

36 408-

116 271

631 [A]

606

558-773

156 [B]

53

37-217

878 [A]

929

814-984

851 [A]

931

802-948

Free State / North West 

region

(266)

30 853 [C]

18 610

13 926-

28 160

572 [B]

594

465-669

232 [A]

231

43-356

747 [B]

748

638-879

699 [C]

663

585-914

Eastern Cape / 

KwaZulu-Natal region 

(1282)

34 123 [C]

19 896

13 955-

36 424

413 [C]

429

204-568

106 [C]

41

13-131

573 [D]

645

299-859

458 [D]

516

46-820

Gauteng / North West 

region (626)

60 780 [B]

29 916

20 738-

101 675

555 [B]

558

437-676

211 [A]

147

51-327

787 [B]

853

698-916

754 [B]

856

684-911

Limpopo region

(491)

26 135 [C]

17 642

13 787-

22 741

624 [A]

673

479-777

89 [C]

42

17-89

629 [C]

649

510-773

467 [D]

415

249-689

South Africa

(3009)

46 361

23 954

16 190 –

56 298

530

558

411-682

155

82

23-243

702

763

581-903

623

731

384-886

[A] to [D]:  different symbols indicate which means of these variables (comparing different regions) are significantly different, Bonferroni multiple comparison test, 

p<0.05.
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Conclusions

 New borders for possible 4 or 5-province scenarios 
were suggested.  Functional regions were identified 
based on journey-to-work data

 The resulting geography has inherent economic meaning

 Intramax method delivers results – the method is 
robust, but the methodology has been tested on other 
countries with good results

 The data still have some problems, but because of the 
robustness of the intramax method, most 

of these problems could be overcome
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Final remarks

Intramax is robust – delivers results.

It is amazing what one can do with a single 

question in census data.

It may be worth-while to consider these results 

when new provincial boundaries are discussed.
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