
Road Pavements Forum, Gateway Centre 
Mhlanga, 20th May 2014 

‘A comparison of road vs rail investment 
options on the Gauteng-Durban Corridor’ 

Delivered by Peter Copley for Andrew Marsay Transport Economist 



This presentation is in five parts: 

The Durban Gauteng corridor in context and in numbers 

 

Demand projections for the corridor 

 

Introducing the three options and their costs and benefits 

 

Funding issues – what is possible? What is likely? 

 

Implementation issues – likely scenarios in practice 



The corridor in context and in numbers 



The Durban Gauteng Corridor 

The corridor involves road, rail and pipeline 

 

Road transport allows things to be done differently and 
different things to be done – in many more locations 

 

Rail needs to find out what it does well and concentrate 
investment there – including capacity creation if needed 

N5 from Free State and N Cape 
 

NEWCASTLE N11 from Mpumalanga 

Rail line from Northern Cape 

N2 north and south 

From ‘Transnet Capital Plans – 2019 and beyond’ 



Map: Bo Giersing, freight consultant 
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Beitbridge 

Gauteng  – Beitbridge 

• 20 mill tons 

• 90% road freight 

• 40% growth to 2020 

Gauteng  - Beitbridge 

Gauteng  – Maputo 

• 20 mill tons 

• 70% road freight 

• 40% growth to 2020 

Gauteng  - Maputo 

Gauteng  – EL 

• 4 mill tons  

• 10% import export 

• 91% road freight 

• 31% growth to 2020 

Gauteng  – East  

London 

Port  
Elizabeth 

• 10 mill tons  

• 36% import export 

• 55% road freight 

• 39% growth to 2020 

Gauteng  – Cape Town 

• 20 mill tons  

• 10% import export 

• 85% road freight 

• 40% growth to 2020 

Gauteng  – Cape Town 

Gauteng  – Walvis  Bay 

• 5 mill tons 

• 80% road freight 

• 38% growth to 2020 

Gauteng  – Walvis Bay 

East London 

Saldanha 

Sishen 

Richards 
Bay 

Gauteng – Richards Bay 

•Transnet Freight Rail 
Coallink line: 66 mill tons 
export coal; 8 mill tons 
general traffic 
•(N2) corridor 17 mill tons – 
95% road freight 

Gauteng  – Durban 

• 45 mill tons  (road + rail) 

• 16% import export 

• 70% road freight 

• 38% growth to 2020 

Gauteng  - Durban 

Sishen - Saldanha 

•Rail-only corridor 
•45 mill tons 

Gauteng / Postmasburg 
– Port Elizabeth 

13 mill tons pipeline • 



Current freight volumes and categories 



What about the pipeline? 

The existing pipeline carries about 16bn litres / year or 13 
mtpa*. Capacity limit has led to fuels going by rail and road 

 

The new pipeline (NMPP) has just started pumping and will 
have a capacity of about 25bn litres / year or 20 mtpa* 

 

Further investment in pumping and control systems, will 
see this increase to some 50 mtpa over the next 30 years 

 

This will mitigate growth of liquid bulks carried by road and 
rail. N3TC says that liquid bulk volumes declining already 

* Calculation of fuel tonnage is based on the average specific gravities of petrol (0.7) and diesel (0.85) 



Summary of current corridor freight 



Demand projections for the corridor 



Factors to consider 

General economic growth as the driver of freight growth 

 

Impact of new multi products pipeline capacity 

 

The mix of commodities within the total freight volume 

 

Desire to remove ‘rail friendly’ goods from roads 

 

Impact of different infrastructure investment scenarios 



Freight growth implications (1) 

Western model economies have very long term economic 
growth of 2.5% p.a.; higher rates require different model 

 

Freight growth tends to be higher than this where new 
economic activities are being generated by road transport 

 

But higher than GDP rates of freight growth tend to decline 
over time, and will approximate long term GDP growth rate 

 

Proposed long term (30 year) growth rate for freight on the 
Durban Gauteng corridor is therefore 3% p.a. in aggregate 



Freight growth implications (2) 

NMPP adds huge liquid bulk capacity leading to lower, but 
not zero, growth rates for this category: 1% p.a. average 

 

Bulk lines provision will slow dry bulk growth but market 
segmentation means demand still there: 2.5% p.a. average 

 

Container and autos growth will be driven by logistics 
demand and freight terminal development: 4.5% & 3.5% 

 

‘Other’ goods category includes machinery, consumer 
goods etc., driven by industry & consumer demand: 3.3% 



Freight growth projection – road + rail 



Accommodating growth - 3 scenarios 

Scenario 1 (base): ‘Transnet Upgrade’ aspiration for the 
Durban Gauteng corridor + ‘N3TC+’ 30 year programme 

 

Scenario 2 (i): New standard gauge, 2-stack railway + 
‘N3TC+’ 30 year programme + Transnet ‘Do Minimum’ 

 

Scenario 2 (ii): New standard gauge, 2-stack railway line 
+ ‘N3TC+’ 30 year programme of highway development 

 

Scenario 3: Separate freight highway (including mainly 
passenger existing N3 highway) + Transnet ‘Do Minimum’ 



Accommodating growth – mode share 

Critical issue in assessing scenarios is how much of total 
trade will be attracted by the respective modes 

 

Considerations include:  Global and SA historic trends as 
reviewed in the 1986 de Villiers report and DOT (2008): 

 
Long term trend away from rail because of road flexibility 

Recovery of market share is usually at very high cost / subsidy 

Major successes (e.g. USA) involve radical restructuring, very 
long distances, large unified market and consequent low costs 

 

Implication is that investment in rail is likely to achieve less 
than the desired mode transfer from road – or higher cost 



Mode share by scenario – over 30 years 

Note: Separate scenarios provide the mode split by the 5 main categories 



Costing of the scenarios – over 30 years  

Descriptions + K, O & M costs (30 year) are provided for each 
element of each scenario. The costed options are: 

 
Transnet Upgrade – preferred / aspirational scenario 

Transnet ‘Do Minimum’ rail option (used mainly for bulks) 

Standard gauge 2-stack (standalone or with Transnet ‘Do Minimum’) 

Freight Highway (including existing N3 for passenger vehicles) 

N3 highway, tolled & non-tolled elements (three options) 

 

Environmental externalities of road are costed; safety benefits 
also, via op’ cost benefits of segregating freight & passengers 



‘Transnet Upgrade’ – on the corridor 



‘Transnet Upgrade’ – Gauteng 
terminals 



‘Transnet Upgrade’ – Durban terminals 



‘Transnet Upgrade’ – 30 year costing 



‘Transnet Do Minimum’ – 30 year costing 



Standard gauge 2-stack – 30 year costing 



Note: Long distance, high volume, double stack container rail offers greatest 
economic value if both operations and infrastructure are fully commercialised and 
also commercially integrated with freight hubs at either end of a corridor 

Here USA – but note also Australia interstate 



N3TC + SANRAL - 30 year costing 



The Durban Gauteng Corridor 

The corridor involves road, rail and pipeline 

 

Road transport allows things to be done differently and 
different things to be done – in many more locations 

 

Rail needs to find out what it does well and concentrate 
investment there – including capacity creation if needed 

N5 from Free State and N Cape 
 

NEWCASTLE N11 from Mpumalanga 

Rail line from Northern Cape 

N2 north and south 

From ‘Transnet Capital Plans – 2019 and beyond’ 

De Beers Pass, (open +/- 2017) will bypass van 
Reenens and reduce N3 corridor road distance 
by 20km, as well as offering kinder gradient, and 
hence lower operating costs, for HGVs 

De Beers Pass route: 
Warden to Tugela plaza  



Freight Highway - 30 year costing 



The freight highway concept . .  

Just as BRT combines the flexibility of road with the efficiency 
of rail, a freight highway may operate as ‘Truck Rapid Transit’: 

 

Scheduling reliability and distributional flexibility 

Enhanced road safety from segregation of traffics 

Optimisation of vehicle design and payload performance 

 

A freight highway would be linked directly into terminals 
either end of the corridor in the same way as a rail link 



6/5/2014 Facilitated by: BM & ZJ 

New Jersey Turnpike, dual-dual section 



6/5/2014 Facilitated by: BM & ZJ 

 



Assembling the scenarios 

For each scenario the following data is now assembled: 

 
Freight share per mode for each of the main cargo categories 

Average annual tonnage by mode (noted briefly already) 

30 year total, and average annual cost by modes in the scenario 

30 year total, and average annual cost for the full scenario 

 

Subsequent slides will summarise the cost data by scenario 
but adding fundability from commercially chargeable tariffs 

 

Comments are then made on implementation feasibility and 
whether any alternative scenario might be easier to realise 



Scenario 1 – structure and costs 



Scenario 2 (i) – structure and costs 



Scenario 2 (ii) – structure and costs 



Scenario 3 – structure and costs 



Scenarios compared by cost alone 

Each scenario has an associated 30 year total cost as well as  
an annualised cost including K, O & M.  They rank as follows: 

 
1. Scenario 3: ‘Freight highway’ R955bn / R31bn p.a. 

2. Scenario 2 (ii): ‘Mixed freight 2-stack’ R967bn / R32bn p.a. 

3. Scenario 2 (i): ‘High value 2-stack’ R1,025bn / R33bn p.a. 

4. Scenario 1: ‘Transnet Upgrade’ R1,178bn / R39bn p.a. 

 

Total cost of very different scenarios is remarkably similar for 
the top 3; but Sc’ 1 - ‘Transnet Upgrade’ is significantly higher 

 

‘Transnet Do Minimum’ cost in Scenarios 3 and 2 (i) is the key 
sensitivity; where +R100bn yields R34bn p.a. and R36bn p.a. 



Scenarios compared on fundability - 1 

Each mode option will be able to cover its costs to a different 
degree, with road able to command higher tariffs than rail 

 

Tariffs here are set at operating cost coverage + commercial 
margin for road and, for rail, at a level consistent with full 
achievement of rail’s service level improvement aspirations: 

 
Conventional (i.e. N3) road: Allow VOCs + 20% = R0.85 / tkm 

Freight highway: Allow +/- 20% lower below N3 = R0.70 / tkm 

2-stack rail: mainly high value goods  = R0.65 / tkm 

2-stack rail: mixed freight + bulks   = R0.55 / tkm 

Transnet Upgrade: as above but less efficient = R0.50 / tkm 

Transnet Do Minimum: mainly bulks  = R0.40 / tkm 



Scenario 1 fundability ratio 



Scenario 2 (i) fundability ratio 



Scenario 2 (ii) fundability ratio 



Scenario 3 fundability ratio 



Scenario ranking by fundability ratio 

This analysis again shows the options remarkably close in terms 
of apparent ability to fund themselves from direct revenues. 

 

The fundability ranking is slightly different to costs ranking with 
the mixed freight 2-stack railway with the best fundability ratio 

 

Ratios calculated as 30 year Scenario cost / 30 year revenue: 

 
1. Scenario 2 (ii):  ‘Mixed freight 2-stack’ 0.93 

2. Scenario 3:  ‘Freight highway’ 0.85 

3. Scenario 2 (i):  ‘High value 2-stack’ 0.82 

4. Scenario 1:  ‘Transnet Upgrade’ 0.78 



Mode option ranking by fundability ratio 

Analysis by modes within scenarios gives a clearer ranking: 

 
The 2-stack mixed freight railway covers 95% of its costs - higher 
volumes outweigh lower tariffs and there are congestion savings 
 

A separate highway for trucks could cover up to 94% of its costs 
but note that this includes environmental and congestion savings 
 

The N3 highway covers 90% of its costs in all options / scenarios 
but note: costs include 10% for ‘distribution’ + 10% environment 
 

A 2-stack railway for mainly containers could cover only 86% of its 
costs: the higher container tariff does not outweigh lower volumes 
 

Transnet Upgrade and Do Minimum options cover +/-65% of costs 



Fundability by modes within the scenarios 

A separate highway for trucks 
could cover up to 94% of its costs 
 



Caveats re rail freight - 1 

Spoornet (2004)1 estimated the theoretical capacity of the 
D-G rail link at 147 mtpa (vs. current traffic of +/- 15 mt) 

 

Morton, Visser, Horak (CSIR, 2006)2 estimated the N3 road 
capacity at 44 mtpa – vs. current freight of about 30 mtpa 

 

Rail’s challenge is not capacity as such but what it can do 

to attract business to take up currently available capacity 

 

Current Transnet aspirations for increased market share 
may be far too optimistic given efficiency of road options 

1. Based on running full freight trains at the maximum numbers allowed for by the signaling system, for  
360 days per year, in both directions (= coal line volumes both ways) 

2. Maximum freight capacity of the road is assumed to occur when heavy vehicles exceed 33% of total 
traffic; at this point N3TC is committed to building the De Beers Pass bypass of van Reenens 



Caveats re rail freight - 2 

Rail has been losing market freight share slowly from 

about 1930 and then catastrophically from the late 1980s  

 

The reasons are not simply poor management or lack of  

investment; decline commenced before investment slowed 

 

Road transport has created new transport demand by 
offering services rail cannot - or only at very high cost 

 

De Villiers (DOT, 1986) said that rail needs to learn what it 
is able to do well and then invest, or disinvest, accordingly 



Caveats re rail freight - 3 

The result of de Villiers was the removal of rail’s statutory 

protection and the commercialisation of rail and ports 

 

Initially Transnet lost much business to road and has had 
to focus far more on bulks and other high volume goods 

 

But Transnet has used cross subsidisation from the ports to 
fund an increasingly ambitious rail investment programme 

 

This presentation uses Transnet’s own assumptions as far 
as possible and may overstate the value of their options 



Caveats re rail freight - 4 

Transnet cannot fund rail investment apart from reliance  

on the ports.  This is written into loan contracts with banks 

 

Increasingly effective ports regulation is leading to a rail 

funding crisis: Transnet acknowledges it cannot ‘go alone’ 

 

Yet much of Transnet’s investment is ‘programme driven’ 
and may lead to creation of capacity that cannot be ‘sold’ 

 

A minimum requirement should be independent market 
checking of demand forecasts and costing assumptions 



Implications of rail caveats for funding 

The following tariffs, obtained direct from freight logistics 
operators, reflect the supply chain realities of road and rail: 

 
Conventional road (N3) : Allow VOCs + 40% = R1.00 / tkm* 

Freight highway: Tariff 15% lower than N3 = R0.85 / tkm 

2-stack rail: mainly high value goods  = R0.65 / tkm 

2-stack rail: mixed freight + bulks   = R0.50 / tkm 

Transnet Upgrade: as above but less efficient = R0.40 / tkm** 

Transnet Do Minimum: good market for bulks = R0.50 / tkm 

*These road AND rail tariffs are exactly as reflected in current container transport charges 
between Durban and Joburg: Rail = R4,300; Road = R11,000.  In other words, rail has to 
‘buy’ market share 
[all costs are mid-2012] 



Scenario fundability ranking– market based 

‘Supply chain reality’ level tariffs show Scenario 3, the Freight 
Highway, to be best, followed by the 2-stack railway Scenarios 

 

Scenario 1, based on ‘Transnet Upgrade’, remains weakest 

 

Scenario fundability is estimated as: 

 30 year Scenario cost / 30 year revenue: 

 
1. Scenario 3: ‘Freight Highway’  0.93 

2. Scenario 2 (ii): ‘2-stack mixed freight’  0.85 

3. Scenario 2 (i): ‘2-stack high value’  0.82 

4. Scenario 1: ‘Transnet Upgrade’  0.78 



Option fundability ranking – market based 

Economic analysis by the modes within the scenarios gives a 
clearer ranking: 

 
A separate highway for trucks could cover up to 114% of its 
costs –but  this includes environmental and congestion savings 
 

N3 highway options cover up to 108% of their costs even though 
they  include 10% for ‘distribution’ + 10% for environment 
 

2-stack options cover 86% of costs – the mixed freight option 
because of higher volumes; the other because of higher tariffs 
 

The ‘Transnet Do Minimum’ (bulks) option covers 80% of its costs 
 

‘Transnet Upgrade’ covers only 51% of its costs because supply 
chain deficits require a low tariff - as proxy for low mode share 



Implications for funding - 1  

The 10% ‘road distribution cost’ was added at Transnet’s 
request.  In practice road operators cover this separately. 

Even with this, all N3 options are likely to be fully fundable. 

 

A Freight Highway may not be fully fundable, but the N3TC 
provides a base for a potentially more fundable freight road 
solution.  And the economic benefits warrant public support. 

 

There is less risk to road’s mode share than to rail’s. This 
analysis takes no account of supply chain cost externalities 
of rail. Transnet aspirations have been broadly accepted. 



Implications for funding - 2 

To be competitive the 2-stack rail options need a regulatory 
framework giving 100% private control of all operations 

 

The Transnet ‘Do Minimum’ option is far more fundable than 
the major upgrade because there will be demand for bulks 

 

For the ‘Transnet Upgrade’ option to be competitive with 
road, a subsidy of up to 50% will be required in the future 

 

Even if Transnet’s sought mode share is realised, a subsidy 
of 35% will be required.  The risk is that it will be more . . 
 



Implications for funding - 3 

Although Transnet’s infrastructure and operations plans are 
bold they carry too much inherited cost to ever prove viable 

 

The discourse of ‘non-viability because of underinvestment’ 
is wrong.  Few freight railways are viable without subsidy 

 

Subsidy is not warranted economically except where market 
demand or substantial environmental benefits are evident 

 

From this analysis the scenario most warranting any subsidy 
is the ‘Freight Highway / N3’ + Transnet ‘Do Minimum’ rail 

 
 



finis  



Fundability by modes – market based 



Scenario 1 fundability ratio 



Scenario 2 (i) fundability ratio 



Scenario 2 (ii) fundability ratio 



Scenario 3 fundability ratio 


