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This article investigates the intermediate and final trade flows between the five major regions of 
the province of KwaZulu-Natal (KZN), South Africa. These five major regions are not autonomous 
entities operating as closed economies with no movement of goods and services, labour or capital 
between them and as such it can be argued that to some degree they are mutually dependent on 
one another. On the other hand, these regional economies are also spatially fairly dispersed, 
which could lead to spatial isolation or convergence (Coetzee & Kleynhans 2018:221). The extent 
of the economic correlation interdependence between these five regional economies is therefore 
very uncertain, with some economic forces supporting greater interdependence, while some are 
constraints to greater interdependence.

Economic growth and development are low in most parts of the country, especially in some 
regions of KZN. Many people experience poverty and unemployment, with little hope for the 
future; for example, the number of discouraged work seekers has increased from 179 000 in March 
2008 to 708  000 in December 2016 (Stats SA Labour Force Survey 4th quarter 2016). The 
enhancement of production and trade is therefore essential, as it creates employment and wealth. 
In order to achieve this, it is necessary that a clear view of the province’s points of strength and 
challenges are identified with regard to value-added production and trade flows.

Although each of the five regional economies is unique in their own right, they are characterised 
by a large number of complex and intimate interrelationships between their own markets and 
markets outside their boundaries. For this reason, a regional economic input-output approach, 
with its capacity for describing detailed transactions among economic units, is especially well 

Background: The enhancement of trade creates employment and wealth and should be 
promoted. During planning and economic development of a region knowledge regarding the 
effect of initial actions on the final economic indicators such as total demand, purchases, sales, 
imports, exports, value addition and employment is indispensable. The specific value of trade 
flows and the multiplier effects involved, indicating the magnitude of linkages on a local and 
global level is essential.

Aim: The final and intermediate trade flows between regions of KwaZulu-Natal, South Africa, 
are investigated in this article.

Setting: The five major regions of KwaZulu-Natal Province.

Methods: To investigate these spatial linkages, a modified multiregional input-output model 
was constructed. A survey approach was used to construct the model and involved primary 
data collected through a specially designed survey.

Results: The results show that Richards Bay and Durban had the highest output multipliers, 
leading to the largest effect on output and trade flows. It was found that the values of intra-
trade of these regions are much higher than the trade between the various urban regions. 
Durban has a fairly open economy, trading significantly with the other four regions, followed 
by Pietermaritzburg and Richards Bay. Port Shepstone and Newcastle are relatively closed 
economies, trading predominantly internally.

Conclusion: The results suggest that there is indeed some flows of goods and services between 
the five regions, both intermediate and final. However, the estimated inter-regional spillovers, 
as well as feedback effects, seem to be rather limited.
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suited to the analysis of the economic interdependence 
between the five main regional economies. Essentially, 
input-output is a method of tracing and using information 
about transactions between buyers and sellers (Hirsch 
1973), but can also be modelled to show the flows of 
transactions between firms of specific and various other 
regions (Schaffer 1999).

To determine trade flows of the province, this study measures 
the extent of the economic interdependency between the five 
regional economies by constructing an inter-regional input-
output (IRIO) table that links the five regional economies of 
KZN, using the Chenery-Moses model, with data from the 
annual regional economic business confidence surveys that 
have been conducted since 2005. The survey contains 
questions relating to the proportion of products and services 
by businesses in a particular regional economy sold to other 
regional economies.

The study firstly explores important economic characteristics 
of the five regional economies. Then, the design of the 
regional input-output table and how it illustrates trade 
flows  is explained. Furthermore, an input-output model 
is  developed incorporating inter-regional spillover and 
feedback effects. Next, the multiregional input-output model 
(MRIO) is constructed and the regional economic multipliers 
are estimated. Finally, the MRIO model is applied using 
elementary examples, and deductions are made.

Economic characteristics of the 
five regional economies
The five regional economies of KZN represent the major 
urban or municipal regions of the province. These regions are 
Durban, which constitutes the provincial centre of economic 
activity, with South Africa’s largest harbour. The Durban 
harbour is also the largest harbour in sub-Saharan 
Africa  (African Business Central 2015). Second largest is 
Pietermaritzburg, capital of KZN, followed by Richards Bay, 
the manufacturing centre, with the largest coal export terminal 

globally and large aluminium smelters. The whole of KZN is 
renowned for its tourist attractions and scenic beauty. There 
are 21 beaches in the urban region of Port Shepstone, covering 
a coastline of 90 km2. Finally, the Newcastle region has very 
large coal resources and agricultural land.

These five regional economies dominate the economic 
landscape of the province, entailing approximately 55% of 
the provincial population, producing approximately 80% of 
the provincial gross domestic product (GDP), and income per 
capita exceeds twice that of the rest of the province. Space 
filled by new business and financial institutions, retail and 
warehouses and industries of these five regions account for 
approximately 93%, 86% and 78% (2001–2008). These five 
regions cover only 8.5% of the total provincial land, but 
compared to the whole province, the poverty levels are 
almost half, and the population density in these regions 
exceeds the rest 12 times (Global Insight 2018; Stats SA 2018).

These five regions also differ significantly in terms of their 
population size, especially when compared to Durban 
(see Table 1). Table 2 displays the annual average contribution 
rates for each economic sector as a percentage of their total 
gross geographical product for each of the five regions 
compared to the national and provincial economies 
(2002–2016). The structural differences are fairly evident; for 
example, Richards Bay and Newcastle are ‘production’ 
economies (manufacturing accounts for around 39% and 
31%  of their economies), while Pietermaritzburg and Port 
Shepstone are ‘consumer’ economies (tertiary sectors account 
for around 68% and 62% of their economies). Durban has a 
much more diversified economy (fairly evenly balanced 
between the three primary economic sectors), quite similar to 
the national economy.

The gross geographical product and economic growth rates of 
the five regions fluctuate much (measuring gross geographic 
product [GGP] at million rand 2010 constant prices, where 
‘rand’ is the South Africa currency). Table 3 displays the 
annual GGP and average economic growth rate of each of 

TABLE 1: Population size, 2002–2016.
Year Provincial Durban Pietermaritzburg Richards Bay Newcastle Port Shepstone

2002 9 699 030 3 179 705 560 519 337 312 338 848 278 066
2003 9 744 521 3 213 869 562 079 347 210 341 679 280 666
2004 9 794 238 3 249 301 565 036 355 558 344 538 283 497
2005 9 853 957 3 287 489 569 708 362 558 347 586 286 720
2006 9 914 493 3 324 553 575 817 367 291 350 383 290 085
2007 9 973 163 3 359 806 584 775 366 961 352 457 293 595
2008 10 036 341 3 394 180 595 727 363 669 354 291 297 380
2009 10 121 073 3 436 041 607 773 361 393 356 874 301 792
2010 10 230 555 3 486 749 619 261 363 416 360 753 306 852
2011 10 347 523 3 541 175 629 549 368 486 365 200 312 119
2012 10 460 907 3 594 845 639 116 374 239 369 635 317 192
2013 10 590 167 3 651 852 649 536 380 371 374 686 322 640
2014 10 726 487 3 709 239 660 267 386 553 380 048 328 172
2015 10 863 617 3 764 939 670 932 392 563 385 471 333 580
2016 11 005 209 3 819 967 681 818 398 534 391 095 338 972

Source: Author’s own calculations based on Global Insight, 2018, Global insight regional explorer database, viewed 30 January 2019, from http://www.ihsglobalinsight.co.za/ and Statistics 
South Africa (Stats SA), 2018, Various publications, Stats SA, Pretoria, viewed 29 April 2019, from www.statssa.gov.za. 
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the regions and the national and provincial economies. The 
differences in total economic output are very large and 
substantial, although the economic growth rate disparities are 
marginal. It is also noticeable that the regional economic 
growth rates have been much more volatile (as  reflected 
by  the standard deviation statistics) than the national and 
provincial growth rates, with the exception of Pietermaritzburg 
and Richards Bay.

With regard to spatial distribution, Table 4 indicates the road 
distance (kilometre) between the five cities. Durban and 
Pietermaritzburg are closest to each other, while Newcastle 
and Port Shepstone are farthest from each another. The two 
largest cities are nearest to each other, while the two smallest 
cities are farthest from one another other.

Input-output approach
Hirsch (1973) states that input-output is, at one level, a 
theoretical approach with a set of assumptions, well-
defined  mathematical properties, and close relation to the 
general equilibrium models of Walras and Cassel. At 
another  level,  the technique can be considered as the 
empirical implementation of a special sort of general 
equilibrium analysis in which restrictions on the data 
available and simplifying assumptions convert the technique 

to a relatively highly disaggregate economic accounting and 
forecasting tool (Isard et al. 2017).

Input-output models are matrixes with rows and columns 
representing all the industries and sectors of an economy 
and  indicate how they are structurally related. Each row 
summarises all the inputs from other sectors that a sector 
uses for its own production. Each row can basically be 
regarded as a production function, indicating the inputs from 
all other sectors in a transaction table. With such a table, the 
production and trade flows in a region can be traced and 
predicted (United Nations 1999). A change in production in 
one sector will have a ripple effect throughout the economy 
affecting the related demand, prices and outputs of all other 
sectors (Bazzazan, Alavinasa & Banouei 2005).

TABLE 4: Road distance matrix (km).
City Durban Pietermaritzburg Richards 

Bay
Port 

Shepstone
Newcastle

Durban 0 77 172 117 333
Pietermaritzburg 77 0 272 173 256
Richards Bay 172 272 0 302 417
Port Shepstone 117 173 302 0 429
Newcastle 333 256 417 429 0

Source: Author’s own calculations based on Google Earth., 2019, Google Earth Engine; 
geographical database. Mountain View, California CA 94043 USA, viewed 29 April 2019, 
from https://www.google.com/earth/

TABLE 3: Annual gross domestic product (R million, 2010 constant prices), 2002–2016.
Year National Provincial Durban Pietermaritzburg Richards Bay Newcastle Port Shepstone

2002 2 093 470 322 277 189 285 23 421 11 530 9421 7349
2003 2 157 046 331 379 193 840 23 716 11 543 9411 7731
2004 2 251 740 346 098 203 590 24 309 11 615 9309 8087
2005 2 366 784 365 603 217 451 25 125 11 869 9321 8549
2006 2 491 296 385 398 230 957 26 121 11 918 9443 9445
2007 2 624 841 408 910 246 424 27 792 11 887 9859 10 452
2008 2 708 601 424 640 257 041 28 892 11 752 9898 11 100
2009 2 666 940 418 879 253 640 28 724 11 414 9410 11 041
2010 2 748 008 433 846 263 270 29 766 11 713 9499 11 565
2011 2 838 257 449 826 272 862 30 685 12 037 9610 11 883
2012 2 901 078 461 604 281 301 31 384 12 091 9673 12 240
2013 2 973 293 473 241 288 832 32 166 12 292 9815 12 607
2014 3 023 826 484 075 294 980 32 880 12 473 9943 12 972
2015 3 063 101 487 861 298 882 33 167 12 429 9863 13 039
2016 3 071 661 490 671 302 055 33 382 12 392 9863 13 052
Average 2.83 3.01 3.38 2.51 0.28 0.18 4.33
Standard deviation 1.90 2.02 2.23 1.69 1.77 2.04 3.27

Source: Author’s own calculations based on Global Insight, 2018, Global insight regional explorer database, viewed 30 January 2019, from http://www.ihsglobalinsight.co.za/ and the KwaZulu-Natal 
Treasury

TABLE 2: Annual average contribution rates (sector percentage of total gross domestic, provincial and geographical product), 2002–2016.
Sector National Provincial Durban Pietermaritzburg Richards Bay Newcastle Port Shepstone

Agriculture forestry & fishing 2.44 4.34 1.18 4.25 2.89 2.06 7.66
Mining & quarrying 6.87 1.81 0.27 0.43 8.77 1.22 1.99
Manufacturing 16.39 21.32 21.06 12.81 39.03 31.49 12.24
Electricity, gas & water 2.09 2.24 2.44 2.77 0.58 2.10 1.69
Construction 2.46 2.34 2.52 2.29 1.93 1.90 4.05
Wholesale & retail trade; hotels & restaurants 12.07 12.43 14.15 11.05 6.00 8.72 16.67
Transport, storage & communication 8.37 11.18 13.05 10.71 9.77 7.72 9.19
Finance, real estate & business services 18.51 15.63 18.06 19.07 9.44 13.37 18.71
Personal & general government services 19.77 17.70 16.30 26.69 9.85 20.44 17.04

Source: Author’s own calculations based on Global Insight, 2018, Global insight regional explorer database, viewed 30 January 2019, from http://www.ihsglobalinsight.co.za/ and Statistics South 
Africa (Stats SA), 2018, Various publications, Stats SA, Pretoria, viewed 29 April 2019, from www.statssa.gov.za
Note: Not adding to 100% since taxes and subsidies are excluded.
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Included in this matrix are the value added by each sector 
and both intermediate and final demand from industries, 
household, government and other regions, channelled 
through sales and trade flows, within and exogenous to the 
regions (Volkwyn & Kleynhans 2014:4). The input or technical 
coefficients can be determined from the input-output matrix, 
which indicates the extent to which each sector is related to 
the others. These technical coefficients show the relative 
input share necessary from each sector for the production of 
a single product or service (Pissarenko 2003).

The model represents the whole economy, but for the current 
study, it will be restricted to the processing sector industries. 
The input-output table can then be applied to a wide range of 
economic investigations and analyses.

Multiregional input-output model
Much and varied research has been conducted on a regional 
level using input-output matrixes. Some studies study 
economic and trade flows within regions, while others 
investigate the activities between regions. Most regional 
models are equivalent to the national input-output tables, 
but only differ in that regional input-output models cover a 
smaller geographical region.

The first multiregional input-output models (MRIO) were 
compiled by Chenery (1953) and Moses (1955). They made 
the simplified assumptions that trade flows between regions 
are only determined by the regions between which the flows 
occur and ignored the particular industries or customers. 
MRIO analysis allows users to define a large region and 
capture leaked impacts while maintaining the specificity and 
individual identities of the direct impact location and each of 
the linked regions of interest.

When a change in final demand exerts an exogenous impetus 
to specific production in a region, more factors of production 
will be required from both the local and other regions, implying 
spillovers (Sargento 2009). In an effort to supply the required 
inputs from the various regions, an increase in the demand 
for  intermediate inputs will occur, implying interaction and 
feedback. This implies an initial increase in final demand in 
one region, leading to both intra- and inter-regional trade 
flows (Miller 1998). As the MRIO model accommodates these 
interactions, feedback effects and spillovers, this model is 
regarded as ideal for the current research.

The direct changes in production and trade flows in reaction 
to final demand changes for a certain commodity or region 
are represented by the technical coefficients, which can be 
summarised in a macro-economic input-output matrix (A) 
for five regions as:

=
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� [Eqn 1]

The respective intra-regional trade flows within each of the 
various regions (1–5) are represented by the technical 
coefficients A11, A22, A33, A44 and A55.The other technical 
coefficients indicate the inter-regional flows between the 
various regions. If the regions were countries, this would 
indicate global trade between countries. In the current study, 
it will represent various regions in the province of KZN.

In the same manner, the vectors of total output (X) and final 
demand (Y) are represented as:
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If the matrix is subtracted from an identity matrix, it yields a 
Leontief inverse matrix, which may be represented as:

( )= −
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1 � [Eqn 3]

Assume the final demand for a good or service in region x1 

increases for whatever reason. Since region x1 is reliant on itself 
(intermediate flows from its own firms) and on intermediate 
flows from firms in regions x2 to x5 (at various levels) to meet 
the increased demand (final demand), region x1 and regions 
x2  to x5 (domestic exports) increase their production to meet 
the increased demand in region x1. The increase in production 
in regions x1 to x5 will be dependent on the level of self-
sufficiency  of region x1 and the degree of inter-regional 
linkages (spill effect) between region x1 and regions x2 to x5.

In order for regions x1 to x5 to increase their production, they 
have to buy intermediate goods and services (intra- and 
inter-regional intermediate flows) from regions x1 to x5 
(imports for regions x2 to x5). The increase in the purchasing 
of intermediate goods and services in regions x1 to x5 
(feedback effects) will be dependent on the increase in 
production in each region, the level of self-sufficiency in each 
region and the degree of inter-regional linkages between the 
regions.

To summarise: the MRIO model adds inter-regional spillovers 
and inter-regional feedbacks to the original single-region 
input-output table, with this new scenario, which can be 
represented as:

feedbackx1= spilloverx1 → x2, x3, x4 and x5 * intra-regional  
effect x2, x3, x4 and x5 * spillover x2, x3, x4 and x5 → x1� [Eqn 4]

The way that any exogenous final demand influences 
regional trade flows can be represented by the MRIO model 
in a consistent framework, which quantifies the relative input 
shares demanded, including inter-regional spillover and 
feedback effects.
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The standard input-output approach can be used to estimate 
how changes in one regional economy affect the regional 
economies linked to it, that is, to estimate or model inter-
regional interdependence (Isard et al. 2017). Based on the 
assumption that the regions have open economies and the 
required data is available, these inter-regional relationships 
between different regional economies can then be estimated 
using regional input-output tables. There is consequently a 
constant flow of goods and services between the various 
regional economies so each regional economy buys and sells 
from each of the other regional economies.

The output of any regional economy (for example, the 
Pietermaritzburg economy) is needed as an input to many 
other regional economies, or even for that regional economy 
itself; therefore, the ‘correct’ (i.e. shortage-free, as well as 
surplus-free) level of regional economic output will depend 
on the input requirements of all the regional economies (n). 
In  turn, the output of the many other regional economies 
will enter into the Pietermaritzburg economy as inputs, and 
consequently the ‘correct’ output levels of the other regional 
economies will, in turn, depend partly upon the input 
requirements of the Pietermaritzburg economy. This can be 
demonstrated with this set of equations:

x1 = α11x1 + α12x2 + α13x3 + α14x4 + α15x5 + d1

x2 = α21x1 + α22x2 + α23x3 + α24x4 + α25x5 + d2

x3 = α31x1 + α32x2 + α33x3 + α34x4 + α35x5 + d3

x4 = α41x1 + α42x2 + α43x3 + α44x4 + α45x5 + d4

x5 = α51x1 + α52x2 + α53x3 + α54x4 + α55x5 + d5� [Eqn 5]

Where:

•	 xn is the five regional economies.
•	 αijnnxn is the input demand of the five regional economies; 

these are known as coefficients.
•	 dn is the final demand for the output of the five regional 

economies.

After moving all terms that involve the variables xn to the left 
of the equal signs, and leaving only the exogenously 
determined final demands dn on the right, the ‘correct’ 
output levels of the n regional economies of the system of n 
linear equations change to:

(1-α11)x1- α12x2 - α13x3 - α14x4 - α15x5 = d1

-α21x1+(1-α22)x2 - α23x3 - α24x4 - α25x5 = d2

-α31x1 - α32x2+(1-α33)x3 - α34x4 - α35x5 = d3

-α41x1 - α42x2 - α43x3+(1-α44)x4 - α45x5 = d4

-α51x1 - α52x2 - α53x3 - α54x4+(1-α55)x5= d5� [Eqn 6]

A special regional input-output table was designed for the 
current study. The following section provides a practical 
application of this methodology to the economy of KZN.

Linkages in the KwaZulu-Natal 
spatial economy
An annual regional economic business confidence survey 
has been conducted in KZN since 2005 and contains 

questions relating to the proportion of products and services 
sold by businesses in a particular regional economy 
(or district) to the other regional economies. The survey is 
conducted through the various local chambers of business 
and other local business organisations operating in the 
five  economic regions. The survey is an online internet-
based anonymous business survey designed specifically to 
generate data and information on a number of local economic 
characteristics and trends, and the general level of business 
confidence in the particular urban centre (Kleynhans & 
Coetzee 2017:15).

It is important to note that the survey is conducted at the 
same time each year – March and April – in order to ensure 
consistency. In general, the response rate is between 1% and 
2% of the total membership of the various chambers of 
business and business organisations (between 300 and 400 
responses per year). Unfortunately given the ‘inconsistent’ 
response rate in terms of the number of responses and 
sector responses per year there can rightly be questions 
about the credibility of the results and thus the level of 
inference. Fortunately, given that the survey has been 
conducted over a 10-year period the use of the average 
responses in this study can account for many of the 
inconsistencies in the responses.

The Newcastle respondents, for example, will therefore 
indicate the proportion of their total sales (exports) to the 
other four regional economies. The annual proportions 
(2011–2016) have been averaged in order to minimise the 
risk of outliers and are displayed in matrix format in Table 5; 
this constitutes the technical coefficients in a so-called 
Leontief matrix. The totals do not equal 100 because they 
exclude the proportions of the total sales sold outside these 
five regional economies, for example to the rest of the 
province. Given the low response rates and other data 
problems mentioned it must be acknowledged that the 
results are very much specific to this survey data set. The 
aim of the article is in the first place to suggest and illustrate 
a concept and research instrument.

The technical coefficients, as displayed in Table 5, are 
obtained by extracting the information from the survey itself 
in terms of the question (question 18) relating to the 
percentage of sales of the business. Each respondent is asked 
to indicate the percentage of the sales of the business that 
took place in each of the five regions, the rest of the province 

TABLE 5: Production and output matrix.
Regional economy 
of residence

Regional economy of production

Pietermaritzburg Durban Richards 
Bay

Port 
Shepstone

Newcastle

Pietermaritzburg 0.444 0.150 0.038 0.033 0.025
Durban 0.060 0.494 0.093 0.013 0.023
Richards Bay 0.037 0.058 0.641 0.007 0.048
Port Shepstone 0.040 0.136 0.017 0.415 0.011
Newcastle 0.023 0.099 0.014 0.012 0.352
Total 0.603 0.936 0.803 0.480 0.458
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of KZN and South Africa. The question within the survey 
looks as follows: As a percentage, how much of your total 
sales occur in the following locations?

•	 Durban
•	 Pietermaritzburg
•	 Newcastle
•	 Richards Bay/Empangeni
•	 Rest of KZN
•	 South Africa
•	 Port Shepstone and/or Margate

The individual responses of each region are then averaged to 
calculate the percentage total sales of each region within each 
of the other regions and expressed as a decimal number 
within the technical coefficient matrix as displayed in Table 5.

When the technical coefficients matrix is subtracted from an 
identity matrix, it yields an I-A matrix, which is an essential 
step in calculating the actual multipliers. Its numbers, per se, 
do not mean anything. Table 6 illustrates the I-A matrix. 

The regional economic multipliers are indicated in Table 7. 
The multipliers are derived from inversing the I-A matrix. It 
shows, for example, that when demand for goods and 
services in the Pietermaritzburg economy increases by R1, 
production of goods and services in the Pietermaritzburg, 
Durban, Richards Bay, Newcastle and Port Shepstone 
economies will increase on average by R1.91, R0.29, R0.26, 
R0.21 and R0.12, indicating spillover effects.

An illustration of the way this new input-output model could 
be applied in practice is provided in the following section.

Application of the new 
multiregional input-output model
This newly developed modified MRIO model can now be 
utilised in a practical example and applied to the existing 
regions. Assume final demand in the Pietermaritzburg 
economy increases by R100 for a particular reason with no 
change in final demand in the other four regional economies. 

We apply the ceteris paribus principle for illustrative reasons 
only, that is, to build and test the MRIO model understanding 
that final demand is not static and will continuously 
change  irrespective of the final demand in each of the five 
regions. Applying the regional multipliers (interdependence 
coefficients) (Table 7) provides the estimates of how final 
demands for products and services change in the 
Pietermaritzburg economy, both directly and indirectly (in 
rand). The new level of output in each region is displayed in 
Table 8. The cumulative production (intra- and inter-regional 
flow of final goods and services) that has taken place in the 
five regions combines to meet an increase in final demand 
totalling R278.27.

Using the technical coefficients of Table 5, the intra- and 
inter-regional flows of the value of the deliveries and sales 
are calculated and shown in Table 9. The rows contain the 
output of a region, that is, the value of the deliveries and sales 
of a region to the different regions. This now shows, for 
example, that trade flows of R85 are generated within the 
Pietermaritzburg region itself, while a total of R4.26 flows to 
Durban in the form of goods and services, as well as R100 of 
final demand. The values are derived by multiplying the 
output change values in Table 8 by the technical coefficient 
values in Table 5. 

For each region to increase their production to the new total 
output levels as indicated above, each region has to buy 
intermediate goods and services (raw materials and semi-
finished) from itself and from the other regions (columns). 
For example, for the production of R190.87, Pietermaritzburg 
spends R84.65 in Pietermaritzburg, R11.45 in Durban and the 
primary costs (capital and labour) are R75.74. The total values 
of intermediate inputs purchased or spent for Pietermaritzburg 
are R115.13 when the spending in each region is added 
together. The value of primary and intermediary inputs 
yields the total production, which sum equals R190.87

Table 10 displays the comparative results of a R100 increase 
in final demand in each of the regions individually (ceteris 
paribus). The cumulative effect (total production) is the 
highest when final demand (for total inputs) increases in 
Richards Bay (R436.46) and the lowest when final demand 
increases in Port Shepstone (R205.47). This can possibly be 
explained by the fact that the manufacturing sector in 
Richards Bay is very large, accounting for around 40% of 
its  economy while the manufacturing sector is relative 
small  in Port Shepstone (12.24% of its economy) since the 
manufacturing sector is responsible for the production of 
goods.

TABLE 8: Output change – Multiplier effect (rand).
Region Output

Pietermaritzburg 190.87
Durban 28.50
Richards Bay 26.24
Port Shepstone 20.63
Newcastle 12.03
Total 278.27

TABLE 7: Regional economic multipliers of sales.
Region Pietermaritzburg Durban Richards 

Bay
Port 

Shepstone
Newcastle

Pietermaritzburg 1.909 0.667 0.383 0.128 0.128
Durban 0.285 2.174 0.599 0.075 0.133
Richards Bay 0.262 0.483 2.953 0.063 0.245
Port Shepstone 0.206 0.571 0.255 1.739 0.075
Newcastle 0.120 0.376 0.174 0.049 1.574

TABLE 6: I-A matrix (sales).
Regional economy 
of residence

Regional economy of production

Pietermaritzburg Durban Richards 
Bay

Port 
Shepstone

Newcastle

Pietermaritzburg 0.557 -0.150 -0.038 -0.033 -0.025
Durban -0.060 0.506 -0.093 -0.013 -0.023
Richards Bay -0.037 -0.058 0.359 -0.007 -0.048
Port Shepstone -0.040 -0.136 -0.017 0.585 -0.011
Newcastle -0.023 -0.099 -0.014 -0.012 0.648
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Table 11 displays further statistics when final demand 
increases by R100 in each region individually (ceteris 
paribus). From this, it can be inferred that the impact a higher 
final demand in Durban has on the remaining four regions 
collectively is largest (R213.40), while the weakest impact of 
raising demand is that of the Port Shepstone region (31.76) 
(in monetary rand value terms). One possible explanation is 
that the Durban economy is very big and much diversified 
(see Table 2) and thus sells and buys a large variety of goods 
and services not necessarily available from within while the 
Port Shepstone economy is relatively small and concentrated 
and thus sells and buys a fairly small variety and number of 
goods and services from outside itself.

The domestic and regional trade flows, value added and total 
domestic production with regard to the total impact, derived 
from a R100 increase in final demand in each of the regions 
individually (ceteris paribus), can now be estimated and is 
displayed in Table 12. Durban exports and imports (to the 
other regions) the most (R106.27), while Port Shepstone 
exports and imports (to the other regions) the least (R12.85). 
Value added (wages, interest, profit and taxes) is highest in 
Port Shepstone (R90.52), and lowest in Durban (R13.90). This 
suggests that a R100 increase in final demand in Port 
Shepstone (ceteris paribus) is mainly supplied by businesses 
in Port Shepstone while a R100 increase in final demand in 
Durban (ceteris paribus) is mainly supplied by businesses 
within the other regions.

Table 13 displays the percentage of intra- and inter-regional 
flows for each of the five regions. It shows that Durban is 

the  most ‘open’ regional economy and Port Shepstone the 
least. Logically, the opposite follows in accordance. As 
Durban is the most open, trade flows within the Durban 
regions are lowest (50.26%) and the closest economy trades 
most (84.9%) internally among its own sectors. 

Table 14 displays each of the five regions’ major trading 
partners in terms of sales and purchases.

Table 14 indicates that final demand and trade flows are 
largest between the most open and strongest regional 
economies, and the weaker economies are more dependent 
on the stronger regions, Durban, Pietermaritzburg and 
Richards Bay.

Summary and conclusion
This article investigated the trade flows in and between the 
various regions of KZN, South Africa. A modified MRIO 
model was constructed to investigate the final demand, 
production and trade flows of the major regional economies 
in the province and how they link economically with each 
other using the Chenery-Moses model. The results suggest 
that there is indeed some flow of final and intermediate 
goods and services between the five regions of KZN. 
However, the estimated inter-regional spillover and feedback 
effects seem to be marginal.

The original Leontief input-output model was developed 
during the 1930s, to estimate the interrelationships between 
sectors in an economy. It is an instrument that indicates 
the  various shares of input factors of production that are 
needed to produce a unit of output by a specific sector. 

TABLE 13: Intra-regional versus inter-regional flows (%).
Flows Pietermaritzburg Durban Richards 

Bay
Port 

Shepstone
Newcastle

Intra-regional 69.76 50.257 77.251 84.909 74.64
Inter-regional 30.24 49.743 22.749 15.091 25.36

TABLE 12: Domestic and regional trade flows (rand).
Impact or 
multiplier

Pietermaritzburg Durban Richards 
Bay

Port 
Shepstone

Newcastle

Domestic sales 84.65 107.364 189.403 72.258 55.399
Exports 6.218 10.082 5.905 1.683 2.04
Total sales 90.869 117.445 195.308 73.941 57.439
Domestic purchases 84.65 107.364 189.403 72.258 55.399
Imports 30.475 96.183 47.641 11.167 16.721
Total purchases 115.126 203.547 237.044 83.425 72.120
Value added 75.743 13.898 58.264 90.516 85.319
Total production 190.869 217.445 295.308 173.941 157.439

TABLE 11: Domestic versus external impact (rand).
Impact or 
multiplier

Pietermaritzburg Durban Richards 
Bay

Port 
Shepstone

Newcastle

Multipliers 2.783 4.272 4.365 2.055 2.156
Final demand 100 100 100 100 101
Total impact 278.269 427.163 436.462 205.474 217.709
Domestic impact 190.869 217.445 295.308 173.941 157.439
External impact 87.401 209.718 141.154 31.533 60.27

TABLE 10: Cumulative impact of a R100 increase in final demand per region (rand).
Region Pietermaritzburg Durban Richards 

Bay
Port 

Shepstone
Newcastle

Pietermaritzburg 190.869 66.711 38.284 12.811 12.8
Durban 28.496 217.445 59.944 7.451 13.269
Richards Bay 26.236 48.286 295.308 6.338 24.52
Port Shepstone 20.634 57.094 25.546 173.941 7.525
Newcastle 12.034 37.628 17.38 4.933 157.439
Primary inputs 100 100 100 100 100
Total inputs 278.269 427.163 436.462 205.474 215.553

TABLE 9: Intra- and inter-regional flows in deliveries and sales (rand).
Region Pietermaritzburg Durban Richards Bay Port Shepstone Newcastle Final demand Final output

Pietermaritzburg 84.65 4.26 0.984 0.671 0.304 100 190.869
Durban 11.452 14.070 2.427 0.273 0.274 0 28.496
Richards Bay 7.038 1.663 16.827 0.134 0.573 0 26.236
Port Shepstone 7.619 3.864 0.453 8.572 0.127 0 20.634
Newcastle 4.366 2.818 0.369 0.247 4.234 0 12.034
Primary inputs 75.743 1.821 5.176 10.738 6.521 - 100
Total inputs 190.869 28.496 26.236 20.634 12.034 - 278.269
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Originally, input-output analyses were used to study 
structural flows and effects on the national level.

The current study went further and developed a unique 
regional model to study spatial trade flows within and 
between smaller regions, such as urban areas or municipal 
districts within a particular province. The MRIO model can 
be used for various estimates such as multiplier, linkage, 
and impact analyses, as well as the estimation of inter-
regional spillover and feedback effects. A diacritical feature 
of this study is that, unlike most other studies that construct 
input-output models for a single country, the MRIO model 
was developed to link the five major regional economies in 
KZN. A survey approach was used for the construction of 
the MRIO model, which essentially involves using primary 
data collected from a specially conducted survey to develop 
the MRIO model.

The multiplier analysis found that the Richard Bay economy 
had the highest output multipliers, while Port Shepstone had 
the smallest. The analysis of the economic relationship 
between the five regions found that the value of intra-trade 
between these five regions was much higher, by varying 
degrees, than the value of the inter-regional trade between 
the various regions.

Durban seems to have a fairly open economy, trading 
significantly with the other four regions, followed by 
Pietermaritzburg and Richards Bay. Port Shepstone and 
Newcastle seem to be fairly closed economies, trading 
predominantly internally. This possibly explains the 
reason  why the multiplier analysis found that the Port 
Shepstone and Newcastle economies had the smallest 
output multipliers.

The method and analysis followed in this article can also be 
applied fruitfully to other regions of the country, as well as 
the rest of Africa and the world, studying final output, 
demand and trade flows.
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