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Economic Analysis of the Gauteng Freeway Improvement Scheme

Executive Summary

Headline Findings

1. This report has considered the economic case for upgrading and expanding the

Gauteng freeway network. It has applied three methods of analysis:

e Costbeneftanal ysi s. This is the primary
gives a robust indication of the value that the project can deliver to the national

economy

e Micro-economic analysis. This looks at the same costs and benefits but from the
perspective of a range of different stakeholders. It notes that within the overall
picture of benefit there are losers as well as gainers

e Macro-economic analysis. This looks at the effect of the project on the national
and regional economies, including job creation and economic efficiency effects. It
is therefore important from a policy perspective.

The cost benefit analysis results are summarised in Table ES.1. They shows that the

upgrading of the existing network offers significant benefit to cost ratios (BCRs). The
project also offers higher internal rates of return to investment (IRRs) than can be
achieved on most commercial investments; and the net present values of benefits vs.
costs (NPVs) are strongly positive. The project involving new freeways has the higher
NPV because the larger network is involved in the assessment. The financial analysis
shows the financial benefits to road users, not to the project proponent, while the

economic analysis shows the benefits to society at large.

Table ES.1 Economic Cost benefit analysis for a 50c per km toll tariff

Scheme BCR IRR NPV (Rbn)

Upgrade 8.4 37% 209.8

3.

All three of the measures, BCR, IRR or NPV, indicate that the upgrading of the
Gauteng freeway network was based on sound economic principles. The scheme is
set to return society a positive net present value of R210bn over the next 20 years. It
has an internal rate of return of 37% which, in itself, is a significant IRR. Finally, and

probably most importantly it returns a benefit cost ratio of 8.4. This means that for

me as ul
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each one rand of cost, initial capital works and ongoing maintenance and running

costs, society benefits by R8.40.

4. While the tolling approach allows for funding within the current commercial remit of
SANRAL, as can be expected the economic benefits would have been even higher if
they were to be funded in part or wholly from the National Treasury. This is because
tolling reduces user benefits by the cost of the tolling infrastructure. However, this
does not take into account the risks attached to the potential increase in tax; the
sovereigns credit ratings and thus the sovereigns cost of borrowing. The advantages
of tolling are both the user pays principle and that projects will usually be implemented
more rapidly than would otherwise be the case. It is realised, of course, that the
allocation of funding from the Treasury does take into account the needs and priorities
of the country from an economic and social perspective. It should be noted that toll
roads are a small portion T currently 3120 km out of about 110 000 km of surfaced
roads or 16 170 of national roads i of the national road network and that the
remainder of the national road network is non-toll and funded by the Treasury.

5. The advantage of the tolling approach to funding is that it relieves Government of the
financi al burden of direct funding, f orces u

provides a valuable tool to optimise the operational management of the network.

6. It should be noted that tolling is not an optimum solutionf r om SANRALOGs persp
It is as an instrument that SANRAL uses to maintain the road network. While tolling
may reduce road user benefits T this should be balanced with the consequences of

the roads not being in a good condition.

7. However it is sub-optimal in national economic terms. Some form of direct funding
approach, even if still channelled through SANRAL as agent, would optimise the

economic benefits to ASA (Pty) Ltdo.

8. The micro-economic _analysis is designed to draw attention to the impacts of the

tolling system on different categories of users. While the cost benefit analysis shows
that the balance is overwhelmingly positive, this section draws attention to the impacts

on the following categories:

e Lower income groups would be unable to afford as much use of the network as
other groups and would remain dependent on public transport. Frequent users will

be eligible for frequent user discounts.
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e Public transport vehicles using the network would have higher costs unless
arrangements are made to mitigate the impact on fares. In this instance generous
discounts have been proposed. Public transport vehicles will, also, be eligible for

frequent user discounts and toll fees are tax deductible.

e On non-congested parts of the network toll payments would exceed user benefits
in the early years. The corollary to this is that without the improvements the
network would have remained congested and the perceived benefits would not be
realised. In addition people travelling in the evening and on weekends would face
increased costs.

o [Effects on businesses would generally be strongly positive because of the
improved accessibility. A very small minority of businesses may suffer losses
through reduced passing trade.

e International research experience suggests that in addition to normal accessibility
improvements, businesses in a growing economy like Gauteng would benefit from
increased efficiency in their labour markets. This may add 30 percent 50 percent

extra to conventionally assessed benefits

e Some properties would decline in value as a result of reduced amenity arising from
proximity to new or expanded freeways. But this in itself be an opportunity to
change the wusage of t he pr oefier Mapy otherd r e al

properties would rise in value because of improved accessibility.

9. The macro-economic analysis shows that the investment in upgrading or expanding

the freeway network would bring about additional growth in the national and especially
Gauteng regional economies. As a result there would be substantial job and business
creation impacts over and above those associated with the construction contracts

themselves.
Background to the macro-economic analysis

10. Gauteng is the industrial and financial centre of the South African economy. It
contributes a disproportionate share to the total gross domestic product and is home
to nearly twenty percent the population. One of the potential key constraints to
economic growth in Gauteng is an inadequate transport network. There has been a

deteriorating rail network, increasing traffic congestion and inadequate public
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transport. In addition, the actual quality of the road pavement has been deteriorating

because of inadequate maintenance funding.

11. As part of the solution to this problem the Provincial Government of Gauteng, the
South African National Roads Agency (Pty) Ltd (SANRAL) and relevant local
authorities are proposing to make significant improvements to the freeway network in
the province. These improvements include increasing the capacity of the existing
network, encouraging the use of high occupancy vehicles and adding new roads
where necessary. This is being planned within the ambit of an integrated transport
solution, including public transport (rail/BRT/etc) and TDM and ITS.
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Freeway improvement scheme consistent with policy

12. These proposals fit well with existing policy. The 1996 White Paper regards primary

roads as el ements of the countryos economic
economic or financial return should be achievable, and where the principle of user

charging or cost recovery from direct users would be applied as far as possible.

Because of transportdéds role in supporting br
the White Paper also indicates that government would be willing to consider a range of
approaches to transport infrastructure procurement depending on the availability of

fiscal resources and on the potential impacts on economic development.

13. At the provincial level a range of initiatives has been undertaken in recent years which
are resulting in a clearer transport policy framework generally together with other more
detailed work that is leading to clarification of the functionality of the different road
categories. Policy is still in the process of being formulated however and, as is also the
case at the national level, general policy considerations relating to the role of transport
in supporting economic and social development have progressed further than specific
matters regarding the role of and functional categorisation of different types of road.

The main conclusions that are drawn from an analysis of existing policy are:

Thef reewaysd primary role is to provide suprg

and social development policies and to help consolidate the Gauteng city region.

e |t would be contrary to national and provincial transport policies for freeway
upgrading or expansion to be procured in isolation from investment in public

transport/integrated with public transport.

e The great majority of road-based public transport relies on routes other than
freeways because of ités primarily accessi

function.

e The primary role of freeways with respect to public transport is to ensure that the
routes identified for public transport priority are not congested with traffic that

should be using the freeways.

e Thefreewaysdé primary role in terms of the fu
is to provide capacity to accommodate growth of private, commercial and freight

traffic.
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e Road-based public transport work in Gauteng suggests that HOV lanes on the
freeways, as part of an integrated approach, could be supported as a first phase in

enhancing the 6person movement capacityo6 of
International experience in cost benefit methodology

14. A review was undertaken of recent thinking on the economic analysis of transport
projects in other countries. This review benefited from the recent Eddington Transport
Study in the UK which was an 18 month long study by the Department for Transport
and the UK Treasury of the economic case for investment in transport infrastructure.

The conclusions drawn are;

e Prioritise small infrastructure and service improvements before committing to
major network expansion because these smaller schemes tend to have the highest
BCRs.

e A&Vider Economic Benefitsbbased on the quantification of labour market efficiency
improvements in urban economies can add significantly to the benefits derived
directly from the travel time and operating cost savings caused by large

infrastructure interventions.

o Agglomeration benefits and other, labour market efficiency factors, can add
between 30 percent and 50 percent to economic benefits measured by

conventional methods;

0 Such benefits tend to be highest in conditions of rapid economic growth.
Given the high rate of economic growth in Gauteng, the higher end of the
range for such benefits could be expected to apply in the case of the

freeway improvement scheme programme;

0 The sections of the network most closely supporting concentrations of
employment would have the highest incremental gains from wider
economic benefits; links that are more specifically inter urban would have

lower gains.

e Pricing of infrastructure leads to more efficient network use but may also result in
negative agglomeration and other labour market effects because road pricing

tends to counteract accessibility gains.
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e Monetarisation of environmental externalities helps optimise the choice of

intervention.

e National economic benefits are often not realised because infrastructure
investment decisions tend to be made on a local or sectoral rather than a national
cost benefit basis, or may be constrained by institutional funding mandates. An
independent appraisal body for nationally important projects could reduce delays
and allow the national benefits of major infrastructure decisions to be better
articulated allowing funding decision also to be made on a national basis, and be
less constrained by institutional funding mandates.

15. It is in this context that the Provincial Government of Gauteng, SANRAL and relevant
local authorities wish to understand the economic implications of upgrading the
existing Gauteng freeway network, adding capacity, adding new roads and tolling the

entire network.
Appraisal methods used

16. Three types of economic analysis have been used. These are a cost benefit analysis,
an analysis of microeconomic costs and benefits, and a macroeconomic analysis. In
doing these analyses two options are considered. The first is the so-c a | | endthingd o
option. This option is based on preserving current asset, minor improvements, and
periodic upgrades. There are no capacity increased in this option. The second is the
upgrading of the existing freeway network.

17. The freeway upgrade has an initial capital cost of R19.6bn. This would include

upgrading public transport facilities, the tolling system and customer service centres.

18. Cost benefit analysis is a means of taking all the direct costs and all the direct
benefits of a project and comparing these. It is the conventional method that is used in
project appraisal. The outcome of this analysis is the reporting of a net present value
(NPV), a benefit cost ratio (BCR) and an internal rate of return (IRR). In doing this one
performs both a financial and economic cost benefit analysis. The difference between
the financial and economic results is that the financial analysis looks at monetary costs
and benefits of the alternatives while the economic analysis includes the costs to

society.

19. This latter analysis is done by adjusting for shadow prices and wages and removing

the potential distortions caused by taxes and subsidies. A high BCR is usually a good
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indicator that it would be possible to raise finance to implement a project. In the case
of a private sector investment the good BCR would be part of the business case to
funders. If it is a public infrastructure project, a high BCR should give confidence that

it is worth funding the project directly from the Treasury.

20. The microeconomic analysis focuses on benefits like greater economic growth, labour
mobility and increased efficiencies. The costs would include changing property values,

negative impacts on poorer people and potential captive communities and businesses.

21. The third type of analysis is macroeconomic analysis. This focuses on the overall
contribution of the project to the national economy. It reports on contribution to GDP,
job creation, tax generation, etc.
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Funding options

22.

23.

24.

25.

26.

A key issue is how to pay for the project. There is a school of thought that a cost-
effective way to pay is through a combination of fuel tax and special levies for heavy
vehicles, with the revenue from these levies applied directly to freeway expansion. The
special levies would be necessary because, while heavy vehicles do the most damage
to roads, these damages are not fully recovered in the fuel tax. However, the quantum
increase in such taxes and levies make the funding of the road network inequitable.

The major constraint on the effective implementation of such a scheme is the financial
policy on the part of government that fiscal integrity means that there should be no
earmarking of funds. Hence all revenues raised, including the fuel tax, go into a
common revenue fund and expenditures are made from this fund. Although in terms
of national accounting, government generally raises far more per year in fuel taxes
(and licence fees) than it spends on roads, the division of national revenues among
the various departmental calls on funds is determined according to economic and

social priorities of government rather than the sourcing of the revenue.

This is common, but not universal, practice among national governments. Some
countries have national road funds that are fully self funding from charges on road
users, whether fuel or other sources. Namibia, for example, has a national roads fund
to ensure that road construction and maintenance is adequately funded. But the
recent economic climate and the increase in fuel prices has left Namibia with a large
shortfall in its revenue to fund its road maintenance programme. Ultimately, the
amount of money spent on roads should not exceed the economic value as measured

in cost benefit analysis.

At present in South Africa, road expenditure, including the amounts spent on the
Gauteng upgrade scheme, is considerably lower than the cost benefit analysis results
show to be optimum. The effect of spending less than is economically optimal is that

the national economy grows less than it might otherwise.

The political reality of extensive poverty and hardship in the country, as well as the
need to address these issues have resulted in historic budgetary allocations in favour
of poverty alleviation (rightly so) and at the @xpensedof other areas of expenditure i
like road maintenance. In consequence while tolling may be the second best way of

paying for roads, political and social realities suggest that it is the likely option.



Economic Analysis of the Gauteng Freeway Improvement Scheme X

27. There could be certain losses in efficiency as a result of this choice but there is also
the potential for gains in economic efficiency. The efficiency loss is the cost of
establishing and administering the tolling infrastructure. This would include the actual
cost of infrastructure as well as the compliance cost to vehicle owners. Efficiency
gains are the imposition of the user pay system and the potential for differential toll
tariffs. The first differential toll could see heavy vehicles paying for their fair share of
road damage. The second is the opportunity to introduce congestion tolling. The third
is the opportunity to implement the project more rapidly than waiting for State
allocation of funding.

28. Clearly there is a trade off between equity and efficiency. The least cost way of
funding any road project is through a fuel tax, either directly or indirectly channelled to
the construction of roads. This avoids all of the costs associated with tolling.

29. It is however not perfectly equitable because all users of fuel would be paying for the
project and might not necessarily benefit from the project. In the study an estimate
was made of the cost of tolling. It has been calculated that the actual cost of the toll
infrastructure adds, on average 8.5 cents per vehicle kilometre for the upgrade option.

This is the cost that would be incurred to pay for improved equity.
Results (1) - costs benefit analysis method

30. The first type of economic analysis reported on is the cost benefit analysis. The costs
included in the analysis were construction, maintenance and operating costs of the
roads and toll collection infrastructure; road user costs; the cost to the road users of
diverting off the toll roads; and the cost to the provincial and local authorities for road
damage caused by traffic diversion as well as the cost of diversion if the roads are not
upgraded. Economic CBAs are reported for the upgrade option over a twenty year
period where the economic analysis shows the benefits to society at large. The results
are given for various tolling rates, namely Oc per km (i.e. no tolling), 30c, 40c, 50c, 60c
and 70c per km for light vehicles.

31. Total costs increase from a Present Value (PV) of R17.5bn for a Oc per km toll to
R29.8bn for a 70c per km toll. While the costs increase as the tolling rate increases,
benefits on the other hand generally show a decrease. The benefits, as characterised
by road user cost savings when compared to t|
PV of R244.8bn for Oc per km to R239.6bn for 70c per km 1 an insignificant 2%

Table ES.2 Economic Cost benefit analysis for a 50c per km toll tariff
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Scheme BCR IRR NPV (Rbn)

Upgrade 8.4 37% 209.8

32. All three of the measures, Benefit Cost Ratios (BCR), internal rate of return (IRR) and
Net Present Value (NPV), indicate that the upgrading of the Gauteng freeway network
was based on sound economic logic. Table ES.2 illustrates these values for a toll rate
of 50c per km. At this toll the scheme is set to return society a positive net present
value of R209bn over the next 20 years. It has an internal rate of return of 37% which,
in itself, is a remarkable high IRR. Finally, and probably most importantly it returns a
benefit cost ratio of 8.4. This means that for each one rand of cost, initial capital works

and ongoing maintenance and running costs, society benefits by R8.4.

33. The BCRs for all toll tariffs are above 8.0, indicating that the project is, from an
economic perspective, beneficial to society. The BCR reduces from 14.0 for the Oc
per km tolling rate to 8.4 for 30c, 8.3 for 40c, 8.4 for 50c, 8.1 for 60c and 8.0 for 70c.
The effect of tolling on the upgraded road network is therefore to reduce the BCR from

14.0 to between 8.0 and 8.4, depending on which tolling rate is chosen. The Oc per

km tolling scenario does not take into

Not hingd option.

34. The Net Benefits or NPV, which is the difference between the benefits and the costs,
are all positive and vary between R209.8bn for a 70c per km tolling rate to R227.3bn
foraOcper km tolling rate. The | RR6s for
non-tolling option is 41%.

35. The cost benefit analysis was taken further and a series of individual journeys were
analysed. It was found that, apart from a few important exceptions, most users of the
toll roads during weekdays would have positive road user benefits. Further to this, it
was also found that in aggregate the toll roads generate overall road user benefits that
are greater than road user costs. Simply put this means that road user benefits would
be greater by driving on the upgraded toll road and paying the toll than on the existing
roads and not paying a toll. This is due to decreased congestion; faster travelling

times; lower road user costs and less probability of accidents.

36. Three sets of road user journeys were analysed. These are those journeys when no

tolling is charged on the entire network; the journeys on those sections of road where

accCco.

al | t
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a toll tariff would be levied and; the journeys on those sections of freeway which are

not tolled within the context where most of the network is tolled.

37.Journeys when there is no tolling on the entire network: For the majority of
journeys and road users there are only benefits although there are some exceptions.
These exceptions are caused by additional traffic that is attracted onto the freeway

network because of the road upgrades and are:
e Onthe N3, Buccleuch to the M2 Geldenhuys Interchange

0 PM peak hour in the southerly direction, for all light vehicles from 2014 to
2020;

o Midday off-peak in the southerly direction, for all vehicles in 2025;

0 AM peak hour in the northerly direction, for all light vehicles from 2020
onwards;

o0 PM peak hour in the northerly direction, for all light vehicles from 2020
onwards;

o Midday off-peak in the northerly direction, for light vehicle business

travellers in 2025.
e Onthe R24, from OR Tambo International Airport to the N12:

0 AM peak traffic in the westerly direction, for all light vehicles from 2020
onwards and for heavy vehicles in 2025;

o PM peak traffic in the westerly direction, for all light vehicles from 2020
onwards;

o Midday off-peak traffic in the westerly direction, for all light vehicles and

class 2 heavy vehicles in 2025.
e Onthe N1, from 14" Avenue to Grasmere:

o PM peak traffic in the southerly direction, for light vehicle business
travellers in 2025;

0 AM peak traffic in the northerly direction, for all light vehicles in 2025.
e On the N1, from Brakfontein to Buccleuch:

o PM peak traffic in the northerly direction, for light vehicle business
travellers in 2020 to 2025;
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o Midday off-peak traffic in the northerly direction, for light vehicle business

travellers in 2025.

On the R80 from Suiderberg to DF Malan:

o PM peak hour traffic in a northerly / westerly direction, all light vehicles in
2025.

38. Journeys on those sections of freeway that would be tolled:

On the whole people travelling during the morning and afternoon peak hours and
midday off peak times generally have lower costs. This changes for people
travelling in the evening and on weekends and they would find that their cost of

travelling has increased relative to the do-minimum option.

During the morning and afternoon peak hours there are two roads where road
users would generally have higher costs. These are on the R24 travelling between
OR Tambo International Airport to the N12 in the easterly direction and the N3
travelling between Buccleuch and the M2 Geldenhuys interchange in both
directions. During the afternoon peak road users would generally have higher
costs on the N1 when travelling between Brakfontein to Buccleuch in the northerly

direction.

For people travelling during the weekday off peak period it is only those who are
on the R24 travelling in an easterly direction between OR Tambo International

Airport and the N12 who would face higher costs.

Most people travelling during the evening or on weekends would have higher costs
at the toll equivalent of 40c and above. At a toll equivalent of 30c per km there are

more road users with lower costs than higher costs at these times.

39. Journeys on those sections of the freeway which are not tolled within the

context where most of the network is tolled: It is only in certain isolated instances

in morning and afternoon peak hour and midday off peak that road users have

increased costs. These costs are confined mainly to light vehicles and to the R80

between Soshanguve and Suiderberg, and between Suiderberg and DF Malan roads.

There are also some isolated incidents of increased costs for light vehicle users

travelling in an easterly direction on the N4 between Proefplaas and Donkerhoek road.

There are only reduced costs for all road users travelling during the evening and over

weekends.
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40. It was also found that road user benefits accrue more than proportionately to heavy
vehicles rather than light vehicles. As the class of vehicle increases so does the

increased benefit.
Results (2) - micro-economic analysis

41. The second type of analysis that was undertaken was a microeconomic analysis. This
includes issues of affordability, impacts on individual drivers and their capacity to pay;
impacts on the cost of consumer goods; impacts on business generally and impacts

on specific business.

42. There is always some concern about the ability of society to carry the cost of major
infrastructural projects like the Gauteng freeway upgrade. Two estimates were made
to assess this issue. The first is the share of total toll revenue to that of the size of the
Gauteng economy. The second is the share of toling r el ati ve to peopl e
income. The analysis found that total toll revenue is expected to be 0.34% of projected
Gauteng GDP in 2011. In other words the toll burden from the freeway upgrade is the
equivalent of 34c for each R100 of GDP. It was also found that, in the same year, total
toll revenue is expected to be 0.43% of projected Gauteng household gross
disposable income in 2011. In other words the toll burden for light vehicles from the

freeway upgrade is the equivalent of 43c for each R100 of disposable income.

43. For private road users it can be argued that, for some people, there would not be an
fobviouso saving in vehicle operating costs in the early years of the toll road. It is
recognised that savings in some vehicle costs would be obvious and apparent i fuel
costs, time costs and lower accident rates, for example. Other costs, however, are far
less discrete over time and tend to be lump sum costs after a period of time i tyre
costs, suspension and steering repairs, etc. Hence the immediate discernable and
obvious saving in vehicle operating costs would be for fuel, time and, possibly,
accident costs. Other costs would accumulate in the future. Hence the reality would be

that total savings would only be realised some years into the future.

44. Therefore for cash flow purposes there would be less road user benefits in the early
years of the tolled roads, as these benefits would accumulate into the future. The
perception and reality would be that some drivers who currently do and would continue
to use the road on a regular basis could be vulnerable to the proposed tolling. In
addition less affluent owners of private vehicles may face road user costs that are
different to those used in the general calculations. In particular, less affluent people

would have lower (work related) time costs than others. In addition such people may
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choose to repair their vehicles themselves or may choose simply not to repair their

vehicles at all.

45. The analysis was based on a set of interviews conducted in 2009 that focussed on
class 1 vehicles using the freeways. This was a telephonic interview, based on the
registration numbers of vehicles using the freeways. Over 27 000 people were

interviewed. The following conclusions were made:

e The majority of trips being made in light vehicles were done for either business or

commuting purposes.

e |t was found that 20% of people make monthly journeys on the freeway system of
less than 200km. Of the journeys made 51% of people travel 700km or less on the
Gauteng freeways. Conversely there are a number of people who make extensive
monthly journeys on the Gauteng freeways. Of the total number of people
interviewed 2% drive more than 2 500km a month, 5% drive between 2 000km and
2 500km, 9% drive between 1 600km and 1999km a month and 33% drive
between 700km and 1 600km a month.

46. An analysis was undertaken purely on people who commute to work. This was done
because it was felt that these are the type of journey where people might be most
vulnerable to tolling because it is a journey where one has little choice in making the
journey. This was further corrected by removing anyone who had a company car
allowance; was driving on a Sunday; and had more than one occupant in the car.
There is no science in choosing such a humber and the higherpeopl eds i
higher this value could be because of their greater amount of discretionary income.
For the purposes of this analysis a value of tolls being equal or higher than 3%, 5%

and 10% of income were chosen. The following conclusions were drawn:

e 40% of the sample is expected to pay toll fees of less that R200 a month.

e 50% of commuters declaring an income of less than R4 999 a month are expected
to pay less than R200 a month in tolls. This is however in excess of 3% of monthly
income for these people.

e 18.9% of commuters are expected to pay tolls of between R200 and R400 a
month. This is 327 people in the sample of which 19 will be paying tolls greater
than 3% of their income and 2 will be paying tolls greater than 10% of their
income.

e 15% of commuters are expected to pay tolls of between R400 and R600 a month.

This is 265 people in the sample of which 32 people will be paying tolls greater

ncome
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than 3% of their income, 19 will be paying tolls greater than 5% of their income
and 2 will be paying tolls in excess of 10% of their incomes.

e 11.5% of people are expected to pay tolls of between R600 and R800 a month.
This is 199 commuters in the sample of which 89 people will be paying tolls
greater than 3% of their income, 38 will be paying tolls greater than 5% of their
income and 4 will be paying tolls in excess of 10% of their incomes.

e 8.2% of people are expected to pay tolls of between R800 and R1 000 a month.
This is 141 commuters in the sample of which 42 people will be paying tolls
greater than 3% of their income, 58 will be paying tolls greater than 5% of their
income and 4 will be paying tolls in excess of 10% of their incomes.

o 4.9% of people are expected to pay tolls of between R1 000 and R1 300 a month.
This is 84 commuters in the sample of which 9 people will be paying tolls greater
than 3% of their income, 44 will be paying tolls greater than 5% of their income
and 5 will be paying tolls in excess of 10% of their incomes.

e 1% of people are expected to pay tolls of between R1 300 and R1 600 a month.
This is 18 commuters in the sample of which 3 people will be paying tolls greater
than 3% of their income, 9 will be paying tolls greater than 5% of their income and
6 will be paying tolls in excess of 10% of their incomes.

e Of the total sample of 1 728 commuters there is the possibility that, based on the
survey:

0 390 people would be paying tolls equal to or greater than 3% of their
income. This is the equivalent of 22% of the sample;

0 191 people would be paying tolls equal to or greater than 5% of their
income. This is the equivalent of 11% of the sample;

0 23 people would be paying tolls equal to or greater than 10% of their

income. This is the equivalent of 1.3% of the sample.
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47.

48.

49.

50.

51.

Businesses are a major stakeholder in the outcome of the freeway upgrade and
expansion schemes. Business users of the freeways typically have a higher value of
time than either commuters generally or leisure users. The time and vehicle operating
cost savings are therefore of greater importance to this group as time savings
translate directly into business productivity gains. These productivity benefits are
expressions of the travel time and operating cost savings that arise from the new

capacity and resultant reduction in network congestion.
These business benefits would be expressed typically in some of the following ways:

e With reduced congestion on the network distributors of goods are able to complete

more turnarounds per day resulting in higher turnover and productivity

e More business appointments can be achieved per day resulting in improved
productivity

o Greater reliability/timekeeping by staff translates into business productivity gains
e Toll payments are tax deductible.

The Eddington Transport Study in the UK has shown that further business benefits,
not counted in the travel time and operating cost savings, may occur as businesses
respond to the fact that they now have access to larger, and possibly deeper, labour
markets. Eddington concluded that in rapidly growing urban economies these

secondary productivity gains can be very significant.

In this present study no attempt has been made to quantify these additional benefits
to business but it is should be noted that they can amount to as much as 50 percent
more than the sum of calculated benefits. This implies that the cost benefit measures

referred to above could in reality be considerably higher than indicated.

Public transport vehicles using the improved freeway network would also benefit

from travel time, vehicle operating cost and safety improvements. But, to the extent
that they also pay the tolls, their costs would rise and these may be passed on to
users, increasing the fares that they have to pay. Public transport users would be less
able than private users to balance savings in time and safety with fare levels paid and
may perceive themselves to be in a net negative position even if economic
calculations show otherwise. For lowest income users affordability would be an issue

too.
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52. Although the economic balance would be positive overall, the issue is expected to be
mitigated by lower tolls charged for public transport vehicles. This is due in no small

measure since the scheme principally must promote public transport.

53. The significance of this issue also needs to be viewed in the light of the fact that the
freeways are generally not the primary routes used by public transport vehicles. This
was revealed in recent research undertaken by Gauteng Province (Strategic Roads
Network review). Partly as a consequence of this finding, Gauteng Province
embarked on a further study to determine priorities among the routes that public
transport vehicles do mainly use, including bus and proposed Bus Rapid Transit

routes.

54. An implication of this is that improvements to public transport road infrastructure
would primarily be addressed elsewhere than through the freeway upgrade project.
Nevertheless, the element of public transport optimisation through high occupancy
vehicle lane provision and probable lower toll charges, would mean that public
transport would not be disadvantaged by the scheme.

55. In addition to the largely positive impacts of actually using the freeway network, public
transport vehicles would experience additional benefits from the decongestion of the
non-freeway routes that they typically use, as a result of the diversion of some traffic

from these roads to the new capacity on the freeways.

56. Captive businesses and communities Although no quantification has been

undertaken of this concern, there would be a small number of businesses and
communities where the only practical route available may be a new tolled freeway. As
a consequence, use of the network would not be a free choice. While such groups
would experience the benefit of improved travel time, operating costs and safety, they
would not be doing so by choice and so in some cases their net benefit may be

negative.

57. It is anticipated that the numbers of parties affected in this way would be very small
and limited to certain existing residents and businesses along the routes of the new
freeways. It is only where access to a previously used route becomes barred by the

construction of the new route that this situation would apply.

58. The final set of microeconomic analysis relates to the potential impact of tolling on the
cost of consumer goods. This analysis was done by looking just at the cost of tolling

while ignoring all the benefits of the freeway upgrades. The conclusion was drawn that
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households with incomes less than R24 365 would face cost of living increases of
0.31%. This is the equivalent of 31 cents for each R100 spent on consumer goods.
Households with incomes between R24 365 and R55 159 would face cost of living
increases of 0.29%. Households with incomes in excess of R55 160 would have cost
of living increases of 0.29% due to the increased cost of consumer goods. Pensioners
would face cost of living increases of 0.28%. It can therefore be concluded that the
scheme will have little impact on the cost of consumer goods and will not be

inflationary.
Results (3) T macro-economic analysis

59. The last type of analysis that was undertaken was a macroeconomic analysis. While
there are a number of different types of macroeconomic effects, the two most
important are contribution to gross domestic product (GDP) and creation of jobs. The
importance of job creation is obvious. Increases in GDP are synonymous with
increases in peoplesd economic Tisike.dordagedds of
production T is experienced in the form of more jobs, higher wages and reduced

economic hardship. It is clearly an important measure.

e Gross Domestic Product is the total value of all final goods and services produced
in the country. It is clearly fundamental to the economic quality of life of people in

the country.

o0 The initial capital expenditure on upgrading the existing roads as well as
constructing new roads was estimated to contribute as much as R7.4bn in
2008, R9.9bn in 2009 and 11.0bn in 2010. The contribution due to the
initial capital expenditure is then expected to reduce to R2.2bn in 2011 and
R194m in 2012 as the construction tapers off.

0 The contribution from routine road maintenance is expected to contribute at
least R160m to GDP, while rehabilitation and periodic maintenance is
expected to add further to GDP in each of 2019, 2020, 2021, 2029 & 2030.
The contribution to GDP from ORT related maintenance and operating
costs is expected to increase from R610m in 2010 to R1.9bn in 2030.

0 Once the toll roads are operational it is really the business time savings
that contribute the most to GDP. This contribution to GDP is expected to
increase from R3.27bn in 2010 to R7.69bn in 2030.

0 GDP is important not just because it is income but also because income

has the capacity to add to wealth. Based on these projections, the toll road
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would have made a cumulative contribution to GDP of nearly R50bn by
2013, the projected end of construction. This cumulative total increases to
over R207bn by the end of 2030.

o0 In comparative terms it is estimated that the toll road project in Gauteng
added 0.32% to South African GDP in 2008 and 0.41% in 2009. It is
estimated that the project has the capacity to add 0.44% to GDP in 2010.
This contribution is then expected to drop from the start of the operations
phase. From 2013 the project is still expected to add 0.06% to GDP,
increasing to 0.11% in 2030.

Gross Geographic Product (GGP) is the provincial equivalent of national GDP. It is
estimated that the project would make a total contribution to Gauteng GGP of
R3.3bn in 2008, R4.4bn in 2009 and R5.1bn in 2010. By 2030 the project would
add R8.1bn to GGP. Based on these projections, the project would add a
cumulative R112.7bn to provincial GGP by 2030.

The project would result in changes to three types of jobs. The first are the direct
jobs that would be created over the project period. These are jobs directly on road
construction and operation of the toll road. The second are the so-called indirect
jobs that are due to multiplier effects of both the toll roads as well as from changes
in transport costs and road user costs. The third type of change in jobs results
from the structural economic changes attributable to the toll road. Of these jobs
only the first two can be measured with any degree of accuracy. The estimation of
indirect jobs is not necessarily an uncontentious issue. The estimates are based
on the official South African input output tables which show quite generous
estimates for indirect jobs. I'n the |
this country has had and in light of the recent recession we have tended to
downplay indirect job estimates. Therefore the indirect job estimates that are
reported below are based on a quarter of the multiplier estimates but should be

treated as the lower bound of these estimates.

0 At the height of the construction period in 2010 as many as 15,957 people
were directly employed as a result of the project. This number is expected
to taper off as construction activities come to an end in 2013. From 2012
onwards it is expected that over 1,100 people would be directly employed
on either maintaining the road or maintaining and operating the toll system.
The number of jobs created from business time savings is expected to
increase from 3 341 in 2011 to 7 851 in 2030, in line with the increased

i ght
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savings as the traffic numbers increase. The majority of the direct jobs
created during the construction period are created at the low income level,

thus having the ability to contribute significantly to poverty alleviation.

During the construction period between 2008 and 2013 it is estimated that
as many as 21 394 indirect jobs have been or would be created throughout
South Africa. These indirect jobs are then expected to taper off to around
8 700 in 2012 before increasing again to 14 323 in 2020 and 23 263 in
2030.

Total direct and indirect jobs are expected to have amounted to 23 499 in
2008, 31 552 in 2009 and 37 351 in 2010. It is expected that 13 734 direct
and indirect jobs would be created in 2012, increasing to 35 128 by 2030.
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1 Introduction

Gauteng is the industrial and financial centre of the South African economy. It contributes a
disproportionate share to the total gross domestic product (GDP) and is home to nearly
twenty percent of the population. Under ASGISA, the growth in the economy is set to
accelerate. One of the potential key constraints to economic growth in some parts of the
country is an inadequate transport network. This is particularly true in Gauteng where there
has been a deteriorating rail network, increasing traffic congestion and inadequate public
transport. In addition the actual quality of the road pavement has been deteriorating because

of inadequate funding from the National Treasury.

As part of the solution to this problem the Provincial Government of Gauteng and the South
African National Roads Agency (Pty) Ltd (SANRAL) have made significant improvements to
the freeway network in the province. These improvements include increasing the capacity of
the existing network, encouraging the use of high occupancy vehicles (HOVs) and adding

new roads where necessary.

The Provincial Government of Gauteng and SANRAL wish to understand the economic
implications of upgrading the existing Gauteng freeway network, adding capacity, adding
new roads and tolling the entire network. There are a variety of different types of economic
analysis. These include cost benefit analysis, microeconomic analysis, and macroeconomic

analysis.

The economic analysis was started in 2007, prior to the beginning of the freeway upgrades,
and a draft report was presented in 2008. The one area of concern in the draft report was the
results of the microeconomic analysis. The microeconomic analysis in the draft report was
based on the Gauteng travel survey that was conducted in 2002 (Gauteng Department of
Public Transport, Roads and Works, 2002) as well as the road side interviews that were
conducted in November 2006. Neither the survey nor the road side interviews proved
satisfactory for the purposes of the analysis. One of the key issues that needed to be
examined is affordability. In other words, the freeways would be upgraded and this would
improve traffic flows, etc, and would be welcome by most drivers. The real issue is to
determine how many drivers would not be able to afford to pay for these proposed upgrades.
To do this it was necessarytohave s ome correl ation between

that the driver travels, the purpose of the journey and trip frequency on the highway network.
In The road side interviews had all of this information with the exception of income. The
survey had all of this information about all drivers in Gauteng but did not differentiate

between those who did and did not use the highway network (and those therefore subject to
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tolling). In order to address these constraints SANRAL conducted a new set of interviews in

2009 that focussed on class 1 vehicles using the freeways.

The consequence was that the economic report could only be finalised in 2010 once the
interviews had been processed. During that time the nature of the scheme also changed
including the basis on which heavy vehicles would be tolled. In the initial and subsequent
analysis both the traffic engineers and economists worked with three classes of heavy
vehicles with the classes being differentiated by number of axles. Subsequent to that
analysis it has been decided to toll heavy vehicles on volumetric size rather than number of
axles. Hence in this report three classes of heavy vehicles are analysed while there will be
only two classes of tolling for heavy vehicles.

It will be shown that:

e From a policy perspective the proposals are a good fit with current transport and
roads policy.

e There is a trade off between paying for roads with a fuel tax, which increases
economic efficiency, and tolling with increases economic equity. The actual cost of

the tolling infrastructure is an average of 8.5 cents per vehicle kilometre.

e The cost benefit analysis indicates that upgrading and tolling the freeway network is

justified on economic grounds.

¢ In analysing individual journeys it will be shown that during weekdays in aggregate
the toll roads generate overall road user benefits that are greater than road user

costs. However, the opposite occurs during the evenings and over weekends.

e Three sets of journeys will be analysed. These are those journeys when no tolling is
charged on the entire network; the journeys on those sections of road where a toll
tariff would be levied and; the journeys on those sections of freeway which are not

tolled within the context where most of the network is tolled.
e From a microeconomic perspective it will be shown that:

0 a large group of people make extensive journeys in Gauteng on a regular if

not every day basis.
0 ??% of road users will pay monthly tolls of less than R200 a month.

o0 there is a group of people who could be financially vulnerable to tolling.
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0 There is a negligible impact on the cost of consumer goods as a result of

tolling.

0 The overall impact on business would be positive although some businesses

may be impacted in a negative way.
o0 There is likely to be only a marginal impact on public transport

Gross Domestic Product would have made a cumulative increase of R39.2bn by 2011
for the expansion option. This cumulative total increases to over R167bn by the end
of 2027. In comparative terms the toll road project in Gauteng has the capacity to add
0.7% to South African GDP in 2008 and 2009. This percentage contribution
increases as the business savings increase, and in 2027 the project is expected to
add 0.27% to GDP.

The toll road would result in increased jobs.

0 At the height of the construction period in 2010 as many as 15,957 people
were directly employed as a result of the project. This number is expected to
taper off as construction activities come to an end in 2013. From 2012
onwards it is expected that over 1,100 people would be directly employed on
either maintaining the road or maintaining and operating the toll system. The
number of jobs created from business time savings is expected to increase
from 3 341 in 2011 to 7 851 in 2030, in line with the increased savings as the
traffic numbers increase. The majority of the direct jobs created during the
construction period are created at the low income level, thus having the ability

to contribute significantly to poverty alleviation.

o During the construction period between 2008 and 2013 it is estimated that as
many as 21 394 indirect jobs have been or would be created throughout South
Africa. These indirect jobs are then expected to taper off to around 8 700 in
2012 before increasing again to 14 323 in 2020 and 23 263 in 2030.

0 Total direct and indirect jobs are expected to have amounted to 23 499 in
2008, 31 552 in 2009 and 37 351 in 2010. It is expected that 13 734 direct
and indirect jobs would be created in 2012, increasing to 35 128 by 2030.

This report has ten sections:

Section 1 introduces the study.
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Section 2 describes the scope of work.

Section 3 lays out the policy environment.

Section 4 gives a general description of economic analysis, sets out some recent
developments in economic analysis and sets the scene for the reporting of the results
to the analysis.

Section 5 gives a brief description of tolling systems.

Section 6 reviews the efficiency of paying for roads though tolling or a dedicated fuel

tax.

Section 7 reports the results to the cost benefit analysis.

Section 8 reports the results of the microeconomic analysis

Section 9 reports the results of the macroeconomic analysis.

Finally, Section 10 concludes the report.
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2 Scope of Works

The analysis in this report considers two options. The first is the so-c a | | endo t6hdyptiog. 6

This is the option of, in this case, literally do nothing to the existing freeway system apart
from periodic maintenance. The second is the scope of works that has been undertaken and
is referred to as the Oupgrade optiond in

The toll scheme comprises a combination of existing road network and capacity expansion.
There is the possibility that there will be the development of new freeways in the future but
this has not been taken into account in this analysis. The existing road network
improvements comprise the ring road network, the Ben Schoeman highway and the R21 and

R24 links to the OR Tambo International Airport.

The detailed section descriptions below should be read in conjunction with Figure 1. Sections

to be upgraded as part of the initial construction works (ICW):

e N1
e N3
e NI12
e N14
e R21
e R24

A large portion of the network has been integrated in the scheme for purposes of
maintenance, ITS, the provision of lighting and future upgrading. These routes include the
N14, N1 Eastern Bypass (Pretoria), N4 up to Hans Strijdom and the N12 south of

Johannesburg.

t his
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Figure 1: Toll Scheme
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