
Funding roads 
Reducing inefficiency and securing investment 
in roads for future generations
October 2013 

@ACEImpact
#FutureofRoads



2  |  Funding roads

Contents 
Background ................................................................................................................. 3
Abstract ...................................................................................................................... 4

Executive summary .................................................................................................. 5
Road inefficiency ......................................................................................................... 5
The cumulative effect of inefficiency ............................................................................. 5
What does this analysis suggest about investing and reducing inefficiency .................. 6
Looking to 2040 .......................................................................................................... 6
Striking the balance, financing the UK roads infrastructure ........................................... 6
Model 1 – Co-ordinated Single System Operator (CSSO) ............................................ 7
Model 2 – Multiple System Operators (MSO) ............................................................... 8
Providing a solid foundation, to raise finance for new road building .............................. 9
How future development such as road user pricing fits into these models .................... 9

Inefficiency in the road network............................................................................ 11
The need for action.................................................................................................... 11
Central government is starting to recognise the importance of roads ......................... 13
Road taxation ............................................................................................................ 13
Road expenditure ...................................................................................................... 13
Repair inefficiency ...................................................................................................... 15
Time and congestion inefficiency ............................................................................... 16
The cumulative effect of inefficiency ........................................................................... 18
Looking to 2040 ........................................................................................................ 19
Investing to reduce inefficiency .................................................................................. 19
Moving towards efficient asset management ............................................................. 19

Striking the balance, financing UK roads infrastructure .................................... 21
Model 1 diagram – Co-ordinated Single System Operator (CSSO) ............................. 22
Model 1 – Co-ordinated Single System Operator (CSSO) .......................................... 23
Model 2 diagram – Multiple System Operators (MSO) ................................................ 25
Model 2 – Multiple System Operators (MSO) ............................................................. 26
Providing a solid foundation, to raise finance for new road building ............................ 26

How could government implement road user pricing? ...................................... 28
Exploring road pricing further ..................................................................................... 29
How robust are these estimates? .............................................................................. 32

Appendices
Appendix A – map for inefficiency cost by region ....................................................... 34
Appendix B – map for expenditure per km by region ................................................. 35
Appendix C – map for regional road lengths by region ............................................... 36
Appendix D - Regional road expenditure – Motorways, local and truck road .............. 37
Appendix E – Inefficiency in the road network ............................................................ 38
Appendix F – Road user calculations ......................................................................... 41
Appendix G – French tariff data for averages ............................................................. 43
Endnotes ................................................................................................................... 46

ACE economic and policy papers .............................................................................. 50
About ACE ................................................................................................................ 51
Further information .................................................................................................... 51
Disclaimer .................................................................................................................. 51



www.acenet.co.uk/economics  |  3

Background
Roads continue to be the backbone of the UK economy, with most journeys either taking 
place entirely on the network or using it to access another form of transport. 

According to the 2013-14 World Economic Forum Global Competitiveness Index the UK 
is ranked 28th out of 148 countries for the quality of its road infrastructure which places it 
just below Chile and Belgium and significantly behind Germany (11th) Portugal (4th) and 
France (2nd). 

This suggests that the UK is falling behind, and that it needs to step up its investment 
programme into the road network to ensure that it entices investment into the UK.

Government has taken some steps towards improving road investment and maintenance, 
recognising the importance it plays to the UK economy. The Chief Secretary to the Treasury 
Danny Alexander MP, as part of his announcement of the ‘Investing in Britain’s future’ report, 
outlined the greatest investment in our roads since the 1970s.

He announced that the government will invest over £28bn over the 6 years from 2014 in 
enhancements and maintenance of national and local roads. The government committed 
£10bn of investment in road repairs between 2015-16 and 2020-21, with £4bn to be spent 
on national roads and £6bn on local roads. This will be enough to resurface 21,000 miles of 
road and fill 19m pot holes a year. 

However, despite this, government estimates that by 2040 the number of hours each 
household will spend in traffic1 each year could reach 70 hours. This compares to data for 
2013 that shows that the number of hours spent in traffic is approximately 29 hours annually. 

Such an increase in traffic and congestion would act as a significant deterrent to investment 
for businesses going forward. The UK should be aiming to improve its road network, 
reducing inefficiency not simply mitigating a rise over time. 

It is therefore important that government explores new models of road investment which 
reforms funding, financing, ownership, taxation, risk and accounts for technological and 
behavioural change.
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Abstract
This report takes a macroeconomic approach to explore the potential inefficiency and loss of 
economic productivity as a result of the current condition of the road network. 

This report considers a number of inefficiencies as part of this loss, with a total annual 
inefficiency of £12.2bn across England’s entire road network.

One of the concerns emphasised in this report is that this annual inefficiency adds up 
quickly over time, and given recent Government estimates that the number of hours each 
household will spend in traffic by 2040 will rise to 70 hours, with inefficiency on a path to 
reaching £27bn annually.

The government should be aiming to reduce inefficiency in the network, not mitigate a rise. 
As such this paper suggests two models which move the government and policy making 
towards stable investment mechanisms to ensure that the road network receives the 
maintenance and investment it requires. 

These models are underpinned by the principle of a long term asset management approach 
to both the local and strategic network and they consider the risks that the private and 
public sector are able to bear under each scenario.   
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Executive summary 
According to the 2013-14 World Economic Forum Global Competitiveness Index the UK is 
ranked 28th out of 148 countries for the quality of its road infrastructure. 

The government’s recent ‘Action for Roads, a network for the 21st century’ report2 outlined 
a number of challenges, such as population growth and the rationale as to why action is 
needed on investment in road infrastructure. 

By 2040 the time spent sitting in traffic on the strategic road network is forecast to increase, 
not decrease, suggesting a deterioration in road conditions and an increase in economic 
inefficiency if nothing is done to address road financing and funding. 

Government has taken steps towards improving road investment; the Chief Secretary 
to the Treasury Danny Alexander MP, as part of his announcement of the ‘Investing in 
Britain’s future’ report, outlined the greatest investment in our roads since the 1970s. 
The government will invest over £28bn over the 6 years from 2014 in enhancements and 
maintenance of national and local roads.

To understand how an improved model for road investment is likely to evolve going forward, 
it is of vital importance to analyse the current income and expenditure generated by road 
related activities. 

Motoring taxation is made up of two elements: vehicle excise duty (VED) which is a tax on 
the ownership of a vehicle and is paid annually; and fuel duty, which is paid as an individual 
uses a car through petrol consumption.  

Transport statistics for 2011-123 reveal that the government collected £5.9bn in VED and 
£26.8bn in fuel duty, equating to over £32bn in collected road taxes. However, expenditure 
on roads is only about a third of this at approximately £9bn per annum. 

Road inefficiency

This report considers a number of inefficiencies as part of this loss, with a total inefficiency of 
£12.2bn across England’s entire road network. This inefficiency consists of the following:

• Cost of road inefficiency due to vehicle repairs, approximately £397m. 

• Inefficiency of reactive maintenance, approximately £114m.

• Inefficiency of time spent in congestion, approximately £9.43bn.

• Inefficiency within petrol consumption due to congestion, approximately £1.32bn.

• Inefficiency caused due to inadequate parking provision, approximately £902m. 

The cumulative effect of inefficiency

If no further action were taken, maintaining the status quo of investment and maintenance4, 
by the end of the decade the England would potentially have suffered from a cumulative 
inefficiency of over £97bn as a result of the poor quality of its network. 
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The table below demonstrates how a continued annual inefficiency can quickly build into a 
long term sustained loss of productive economic output. 

Inefficiency by 2020 in Billions (£)

Yorkshire and Humber 7.9

East Midlands 7.6

Eastern 11.9

London 15.9

North East 3.4

North West 11.1

South East 20.2

South West 10.2

West Midlands 9.2

England 97

The most significant loss would be in the South East and London (£36.1bn combined), with 
the Midlands (East and West combined) equating to £16.8bn of inefficiency by the end of 
the decade. 

What does this analysis suggest about investing and reducing 
inefficiency

If government were to spend £1bn to achieve a one minute reduction in the time spent 
in traffic there would be a benefit in the order of an additional £1bn. This is because the 
resources that would have been lost in under productive time and the cost of fuel, which 
could be utilised for other more productive economic output. 1 minutes for £1bn reduces in 
economic inefficiency by £2.2bn.

Similarly. if the government were to invest and reduce the amount of inadequate parking 
provision from 16% down to 15% this would reduce the inefficiency figure by £55m. Using 
indicative building costs5 this saving would be the equivalent of providing between 27,000 
and 50,000 parking spaces. 

Looking to 2040

The ‘Action for Roads, a network for the 21st century’ report6 suggests that by 2040 the 
number of hours each household will spend in traffic each year could reach 70 hours. This 
compares to current data of 29 hours annually, if we update our analysis to account for the 
figure projected by DfT, road inefficiency in England would increase to over £27bn per year. 

This would also suggest that the cumulative effects of traffic over multiple years would be 
greater than those originally anticipated in this report as inefficiencies would be rising each 
year rather than staying constant. 

Striking the balance, financing the UK roads infrastructure

This report expands on the inefficiency calculation to propose two new models of how 
government could operate the financing and funding of the road network to create a long 
term stable investment mechanism. 

The models proposed are, a Co-ordinated Single System Operator (CSSO) or Multiple 
System Operators (MSO). 
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Embedding process

Full asset/pricing model 
implemented

Central government - national infrastructure planning

HM Treasury (HMT) DfT, and IUK would continue 
to provide a national overview through the National 
Infrastructure Plan (NIP) for road investment. This 
provides a strategic direction. 

HMT would continue to sign off funding and financing 
requirements

VED base cost set so future 
changes in technology and user 

pricing can change to account for 
technology change

The Highways Agency under this new model would be 
given the role as the strategic delivery and financing 
and funding body for the road sector. Whilst high level 
determinations would be made by HMT as to the split 
of local and strategic funding the Highways Agency 
would manage the process of distribution of funds to 
the relevant authorities. By knowing the plans of local 
authorities (LA’s) and project pipelines HA should be able 
to ensure road investment occurs in a holistic sustainable 
way promoting best practice and efficiency.

Road delivery, financing and funding body

Network segmentation

As is currently the case the Strategic Road Network 
would fall directly under the control of the Highways 
Agency and the local roads under local authorities. 

Importantly this structure allows for a greater flow 
of definition between the two systems to maximise 
investment efficiency 

Funding and financing

Under this model the Highways Agency would remain 
a publicly funded body with all of its income for asset 
management derived from VED. 

This would not be as difficult a transition as it initially 
sounds as the differential between road expenditure and 
VED collection is only about £3bn. 

This transfer could be done by reducing fuel duty 
to compensate with the result being a budget which 
motorists know will be invested in the roads year on 
year to increase certainty, leverage finance and drive 
improvements

Under this model the government would outline its plan 
for ensuring a secure asset management base with 
an eventual transfer to road user pricing as petrol duty 
declines in usage. 

As a public body, government can take the risk of this 
transfer, whereas a private delivery company would be 
unlikely to.

Road pricing would be introduced on new vehicles, 
so the transition would occur slowly. This would provide 
time (e.g. over a ten year period) for consumers and 
government to refine and adjust to the new pricing model.   

Long term vision

HM Treasury, IUK, DfT and NIP

Highways Agency

Local 
Authorities

Strategic 
network

Local network

Reform the balance of VED and 
fuel duty to provide long term stable 

asset base funding

Model 1 – Co-ordinated Single System Operator (CSSO)
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Central government - national infrastructure planning

HMT, DfT and IUK would continue to provide a national 
overview through the National Infrastructure Plan (NIP) 
for road investment. This provides a strategic direction. 

HMT would continue to sign off funding and financing 
requirements

Under this model the system would remain relatively 
unchanged with the Highways Agency and local 
authorities  (LA’s) receiving funding separately.

Both would have their funding determinations 
assessed by HM Treasury, based on tax collection 
rates for the regulated asset based approach through a 
reformed VED mechanism for at least a five year period. 

Road delivery, financing and funding body

Network segmentation

As is currently the case the Strategic Road Network 
would fall directly under the control of the Highways 
Agency and the local roads under local authorities. 

Funding and financing

Under this reformed version of VED, the money would 
continue to be raised centrally but would be classified 
into two regimes. 

The first is Strategic VED, which is the money spent by 
the HA on the strategic road network, the second would be 
Local VED where budgets would be set by HMT with a LA 
able to amend this up or down within 3% of the original to 
enable additional investment or to reflect efficiency savings 
(with a proportion provided as a one off incentive). 

This system aims to encourage LA’s to act on their 
asset evaluations they have undertaken in the past 3 years

Under this model there would be greater scope for LA’s 
and the HA to align with private companies to deliver 
area wide road asset maintenance programmes, given 
funding certainty. 

Alternatively, if  local authorities choose to provide their 
own service the system encourages them to take an 
asset management approach. 

This model does not see a transfer to user pricing 
in the long term as private involvement in the asset at 
a time of such pricing change would carry significant 
risk, which could result in significant price increases or 
contracts failing.    

Long term vision

Highways 
Agency

Local 
Authorities

Strategic 
network

SVED

HA provided 
with secure funding 

stream

Local network

LVED

LA can vary 
a percentage of 
expenditure to 

ensure long term 
asset base funding 

HM Treasury, IUK, DfT and NIP

Asset base management  
approach achieved 

Model 2 – Multiple System Operators (MSO)
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Providing a solid foundation, to raise finance for new road building

Given the scale of the investment requirements to meet the UK’s expanding population, 
efficiency savings alone would be unlikely to be sufficient to finance new road investment 
going forward. 

This is where the importance of the security of the regulated funding stream for the asset 
base becomes a significant benefit. This is because this funding base would allow the 
institution that operates the network to leverage and borrow money for investment in the 
road network. 

This report proposes a number of finance and funding combinations under the proposal 
models which going forward would provide a stable tool through which investment can be 
planned and improved both in the short and long term.  

How future development such as road user pricing fits into 
these models

Road user pricing has been raised as a prospect previously and receives a mixed reaction 
from the public. The main concerns of this new system surround: the cost to individuals; 
will it raise the same revenue for government and the prospect of pricing individuals off of 
the road. As such, if government wishes to implement road pricing, it will need to explore in 
detail the potential costs and structure of such a policy in detail. 

However, this is difficult as the data on road usage is not detailed enough to calculate 
the potential income gain or loss that would occur, and how this would affect not only 
government’s budget in total but also its potential ability to finance the maintenance and 
improvement of the road network. In addition, any road pricing system that incorporated all 
the aspects of time, distance, emissions and behaviour would be very complex. 

This report therefore suggests two models where VED forms the basis of a secure revenue 
stream so that the road network can adopt a long term asset management based approach 
to investment. Importantly this secures the funding stream for road investment and 
maintenance. 

From an individual’s point of view this charge would be levied in recognition of the fact 
that they can access and use any part of the road network, which is maintained and of a 
reasonable standard for any period of time.  

Interestingly, maintaining such a system would create a solid foundation on to which 
something like road pricing can be used to affect behaviour and ensure the efficient use of 
the road network. Road user pricing would therefore, rather than attempting to cover all 
aspects of current taxation, effectively become a replacement for fuel duty. 

Road user pricing would therefore become a much simpler mechanism not to fund the road 
network, but as a tax to incentivise the efficient use of the network. 

This report has taken a number of scenarios for road usage, and calculated a potential price 
per km at which the behavioural road user aspect could be set in an attempt to meet the 
condition of revenue neutrality for government. 

To do this, the report uses a number of assumptions about road user’s distance travelled 
and the time at which they are most likely to travel. 

For individual users, the scenarios run as part of this research suggests an inferred price per 
km of 4.70p for peak travel, 3.75p for off peak travel and 2p for travel at night. 

For the freight companies an additional element of the analysis was added that accounted 
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for those companies that can primarily run operations at night.  

The results reveal that those companies that run at night would benefit from the road user 
rates, as opposed to those that operated during the day and incurred a slight increase. 

These results suggest that if a company operating primarily in the day could shift even a 
limited amount of its activity to a night time they could offset any loss from activities which 
are run during the day.  

In terms of the pricing, using the average cost of fuel and travel distances (£52,500 per 
annum7, 110,000km, 135,000km and 160,000km) prices of 21.2p for peak travel, 19.2p 
for off peak travel and 15.5p for night time driving provided the closest scenarios to cost 
neutrality.

Given these results, this report then explores how the price compares to existing toll charges 
on the M6 toll road and on the French road network. This not only provides a UK example 
but also an international comparison. 

The results find that whilst there are some discrepancies in the figures calculated, overall the 
road user pricing calculations analysed in this report are in line with toll road estimates which 
suggest that the numbers are robust. 

However, as with all schemes of this nature a much more detailed analysis would be 
needed of road user usage and patterns to ensure that such a policy would not create any 
unintended consequences or adversely effect any single road user. 
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Inefficiency in the 
road network 
According to the 2013-14 World Economic Forum Global Competitiveness Index, the UK is 
ranked 28th out of 148 countries for the quality of its road infrastructure which places it just 
below Chile and Belgium and significantly behind Germany (11th) Portugal (4th) and France 
(2nd)8. 

The importance of the road network and its inefficiency is generally cited in surveys as one 
of the most important concerns of businesses. For example:

• The CBI9 recently reported the importance of transport infrastructure within investment 
decisions, with 84 per cent of businesses reporting that the quality and reliability of 
transport infrastructure had a significant bearing on their investment decisions.

• The FSB recently reported that seven in ten of its members identify investment in road 
infrastructure as an important future transport priority, with half of small businesses 
indicating that the poor state of the UK’s roads has cost their business up to £5,000 in 
the past 12 months. 

However, whilst previous studies have aimed to discuss the individual cost to businesses, 
and the importance they place on the road network, many do not consider the macro 
economic implications of inefficiency. These wider macroeconomic implications should be 
an important part of helping to align investment to reduce inefficiencies and create future 
opportunities for economic growth.

The need for action

The government’s recent ‘Action for Roads, a network for the 21st century’ report10 outlined 
a number of challenges, such as population growth and the rationale as to why action is 
needed on investment in road infrastructure. 

For example, the report looks at the level of traffic on the trunk road network against 
investment in major schemes. 

As can be seen from the chart on the next page, traffic has quadrupled since 1960 and 
investment in major schemes has been relatively low compared to historic levels since the 
year 2000. 

Whilst there was a slight decline in traffic in the past few years this is likely to have been due 
to incomes being squeezed during the recession period, which then encourages people to 
reduce the use of their car to reduce costs. 

However, the most recent data on this chart shows that this fall has already stabilised. Given 
more positive recent economic data, pointing to improving conditions in the market, growth 
in car usage and traffic volumes are likely to once again start to increase.
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Spending on the trunk road schemes

Source: Transport Statistics Great Britain table TRA0101; spending data before 1997 collected from a range of 

published government documents, and subsequently from internal data. The data on major improvements is an 

accurate reflection of the trend in central spending on improving the network, but note there have been minor 

changes in some years to the classification of some road projects 

Interestingly the report also provides a strategic road network route map with forecast 
congestion points highlighted. As can be seen below, the UK by 2040 will see a greater 
amount of its strategic road network suffer from regular congestion. This increase will be due 
to a number of factors, such as population increases and behavioural patterns.

As will be discussed in this report the inefficiency caused by congestion can be significant 
in terms of its scale, and affect the economy. If by 2040 a greater proportion of the UK’s 
strategic road network is to be subject to congestion, then the costs of this inefficiency will 
rise.

Congestion on the strategic road network

Source DfT National transport model, TASM Division, DfT, Action for Roads a network for the 21st century, 2013 

(click here)  

However, it is important to remember that the UK road network extends beyond that of the 
strategic road network, with the other 97% of the road network classified as A roads or 
other local roads. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/212590/action-for-roads.pdf
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So the efficiency of the network outside of the strategic network is also important for 
economic growth. This is because a significant number of journeys are able to take place 
without ever utilising the strategic road network, and even where they do almost all journeys 
will start and end on the local road network.

As the focus of road management shifts towards one of an asset based approach, where 
economic inefficiencies are increasingly identified, road investment should start to encourage 
the efficient allocation of funding and maintenance over the entire road network, reducing 
the long term macroeconomic inefficiencies.

Central government is starting to recognise the importance of roads

Government has taken steps towards improving road investment and maintenance, 
recognising the importance it plays to the UK economy. 

Chief Secretary to the Treasury Danny Alexander MP, as part of his announcement of the 
‘Investing in Britain’s future’ report, outlined the greatest investment in our roads since the 1970s.

He announced the government will invest over £28bn over the 6 years from 2014 in 
enhancements and maintenance of national and local roads. The government committed 
£10bn of investment in road repairs between 2015-16 and 2020-21, with £4bn to be spent 
on national roads and £6bn on local roads. This will be enough to resurface 21,000 miles of 
road and fill 19m pot holes a year. 

In addition to the investment decisions taken, government also took the step of announcing 
that the Highways Agency will be transformed into a publicly owned corporation. This 
transformation aims to provide the Highways Agency with the long term funding certainty it 
requires to deliver improvements to the road network. 

Aligning the investment need of the road network to potential sources of financing and 
funding will be of significant importance if government is to generate investment and 
economic return.

To understand how an improved model for road investment is likely to evolve going forward, 
it is of vital importance to analyse the current income and expenditure generated by road 
related activities. 

Road taxation 

Motoring taxation is made up of two elements: vehicle excise duty (VED) which is a tax on 
the ownership of a vehicle and is paid annually and fuel duty, which is paid as an individual 
uses a car through petrol consumption.  

Transport statistics for 2011-1211 reveal that the government collected £5.9bn in VED and 
£26.8bn in fuel duty, equating to over £32bn in collected road taxes. 

Road expenditure 

In 2010-11 the UK government spent £8.7bn on road expenditure, varying between £1.2bn 
in the South East to £455m in the North East. However, road expenditure only equates to 
approximately 27% of the funds raised through road taxation.   

In England almost half of total expenditure (48%) was for new construction/improvement for 
highways, lighting, road safety and structural maintenance of local roads. 

Routine maintenance accounted for only £55.6m of spending on local roads and 
£413m on motorways and trunk roads which is approximately 6% of total expenditure. 
Interestingly, this means the routine maintenance budget (for local, motorway and trunk 
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roads) accounts for the same percentage of total expenditure as the amount spent on 
public lighting of local roads.

Another way to analyse the road expenditure figures is to compare them to the scale of the 
road network in each of the regions.

Whilst this does not reflect a true cost of new construction or maintenance because it is 
compares expenditure to the entire network rather than the length of works undertaken, 
it does provide an indication as to relative scale of spending per km and so has some 
inferences for efficiency of spending against the scale of the asset. 

As can be seen in the table below, London undertakes significantly more expenditure per 
km in all areas than any other area of the country. This will partly reflect the extent of usage 
of the road network and the increased emphasis this places on maintenance, the cost of 
mobilising materials and labour linked to operating times. But usage will also be linked to the 
quality and current state of the road asset. This is because the poorer the current condition 
of the asset the more it costs to repair. 

 Total expenditure New construction 
Routine 

maintenance 

 (£ per km of road network) (£ per km of road network) (£ per km of road network)

London £90,594 £58,500 £14,905

East of England £35,951 £28,559 £4,352

North West £30,599 £23,128 £4,648

England £28,949 £19,612 £5,238

North East £28,163 £17,459 £4,368

South East £26,495 £15,196 £6,645

Yorkshire and Humber £25,605 £15,679 £5,297

West Midlands £23,427 £15,756 £4,572

East Midlands £22,377 £16,258 £3,800

South West £16,375 £10,445 £3,754

However, whilst the spending per km varies, anecdotal evidence suggests that there is not 
a significant variance in the perceived poor quality and condition of the road assets across 
England. 

• For example, a recent report by the FSB revealed a consistent two-thirds of 
companies in all regions rate the state and repair of the roads as having a negative 
impact on their business.

Another important consideration within the spending profile is the possible increase in 
productivity that can be achieved. 

For example, if you compare the total spending per km on roads to the level of Gross Value 
Added (GVA) in each region12 it is found that whilst London has the largest spending per km, 
it also has the greatest GVA per head. 

Whilst this is a broad comparison, it does start to attempt to link, spending, inefficiency and 
productivity together, with a view to targeting investment to maximise economic output. 
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Total expenditure GVA Ratio 

(£ per km of road network) (per head) (GVA / £per km)

London 90,594 35 638 0.39

South East 26,495 22 369 0.84

England 28,949 21 349 0.74

East of England 35,951 19 355 0.54

South West 16,375 19 093 1.17

East Midlands 22,377 18 083 0.81

North West 30,599 17 754 0.58

West Midlands 23,427 17 486 0.75

Yorkshire and Humber 25,605 17 037 0.67

North East 28,163 15 842 0.56

However, whilst the GVA per head in London is higher, the scale of its change in comparison 
to that of spending per km compared to other regions shows that there may be more 
economic benefit in investing in other regions if the government wished to improve growth.    

Interestingly, using this approach, it highlights some regions where the current rate of 
spending on roads per km is low, but where GVA per head suggests that significant 
productivity growth could generate economic returns.  

For example, in the South West spending on road per km is the lowest of all England’s 
regions, and whilst it’s GVA ratio per head is not the highest when considered alongside its 
expenditure the figures would suggest it would be a good place to invest. 

Likewise the South East is another region where the ratio between the expenditure per km 
of road and the GVA per head is such that spending some extra to drive improvements 
could result in significant productivity improvements driving future growth.  

Whilst this analysis is quite broad it does start to raise some interesting questions as to what 
the efficiency of the road network is and how this effects productivity and economic growth 
going forward.    

To explore efficiency, this report takes publically available data, and research by a number 
of organisations to calculate the potential inefficiency loss within each of the region’s roads 
networks. 

This report considers a number of inefficiencies as part of this loss, with a total inefficiency of 
£12.2bn across England’s entire road network.  

Repair inefficiency

One of the side effects of a road asset that has been allowed to deteriorate is that there is 
a cost attached to short term fixes which would otherwise not have been undertaken if a 
holistic asset management approach had been carried out.  

By taking the number of pot holes repaired in each region during a year and multiplying 
this by the average cost of repairing each pot hole an inefficiency can be calculated. These 
range from £6m in London and the North East to £19m in the South East.  
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Inefficiency - cost of short term road repairs in millions

In addition to repairing the pot holes themselves, such defects also cause damage to 
vehicles. Research13 reveals that as many as one in eight cars are damaged by potholes. 
So by taking the number of cars registered in each region and assuming one in eight are 
damaged in a year at an average cost of repair of £13214 an inefficiency for the cost of car 
repairs can be calculated. This cost varies from approximately £17m in the North East to 
£76m in the South East.

Inefficiency - cost of car repairs by region in millions

Time and congestion inefficiency 

One of the most significant inefficiencies that can occur on the road network is that of 
congestion, as this results in time not being used productively for other economic outputs. 

To calculate the cost of this inefficiency, median regional wages15 were multiplied by 
the amount of time spent in traffic per year16 and then multiplied by the number of cars 
registered in that region. This therefore provides a cost as to the inefficiency for vehicles in 
that region spending time in traffic. The inefficiency estimates varied from £1.99bn in the 
South East to £307m in the North East. 

Inefficiency – cost of time in congestion by region in millions 
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In addition to the loss of potential output due to congestion, there is also a cost of petrol 
as a resource being utilised that would not otherwise have been consumed. This is an 
inefficient use of petrol and of income that could be used in other ways to benefit the local 
economy. 

Using the distance travelled per year, a typical vehicle’s17 fuel consumption and performance 
adjusted for a congestion environment it was calculated that petrol inefficiency varies 
between £313m in the South East to £46m in the North East.    

Inefficiency – cost of petrol in congestion by region in millions 

If all these factors are added together a total inefficiency can be calculated for the road 
network in each region. These vary between £2.39bn in the South East and £377m in the 
North East and total £11.2bn per year for England as a whole.   

Inefficiency – total cost of road inefficiency by region in millions 

The inefficiency in the road network does not only come from congestion, lost time and 
inefficient use of resources. Many business and individuals will comment on the time it takes 
to find parking spaces due to the lack of parking in their area. 

Some companies have even taken to hiring unemployed individuals as car sitters18, whose 
role involves staying with a vehicle and if required driving it round to avoid the cost of 
parking fines. For such activity to take place, the cost and burden of parking and the fines 
associated with being illegally parked must significantly impact on that businesses costs. 

Data on parking is sparse and so it is difficult to calculate. Subsequently this report has 
calculated the inefficiency of parking using its own methodology which is outlined below. 

The first is calculated by taking the percentage of the total cost of parking fines19 issued to 
drivers which could be considered to be as a result of inadequate parking. 

The second estimate is that of the cost of time spent looking for parking. This is calculated 
assuming 25% of the cars are utilised per region have to spend time looking for parking, and 
using the median wage per region to value this time. 

Finally, the report takes the total value of retail sales nationally, adjusts the figure as a 
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percentage of GDP for activity that may require parking, and then using an inadequate 
parking provision figure to calculate a value for sales which have been lost as a result of 
individuals not returning following continued efforts to park and shop and failing to do so. In 
total inadequate parking is calculated to account for £903m of inefficiency across England.  

Inefficiency – inadequate parking in millions

If the total of all the inefficiency calculations is taken it is revealed that there is a £12.2bn 
annual cost of inefficiency within the road network for congestion and inefficient provision 
of parking. 

The cumulative effect of inefficiency

If no further action were taken to improve congestion and the condition of the roads asset, 
by the end of the decade the England would have potentially suffered from over £97bn of 
inefficiency as a result of the condition of its roads network.

To calculate final estimates for the regions, the national parking estimate needs to be 
added to each region. As there is no specific data for each region this has been done 
using the percentages of the road network in each region as this should align to usage 
and parking availability. 

Regional inefficiency estimates by 2020

Inefficiency by 2020 in Billions

Yorkshire and Humber 7.9

East Midlands 7.6

Eastern 11.9

London 15.9

North East 3.4

North West 11.1

South East 20.2

South West 10.2

West Midlands 9.2

England 97

The above demonstrates how a continued annual inefficiency can quickly build into a long 
term sustained loss of productive economic output. The most significant loss would be 
in the South East and London (£36.1bn combined), with the Midlands (East and West 
combined) equating to £16.8bn of inefficiency by the end of the decade. 
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Looking to 2040

The ‘Action for Roads, a network for the 21st century’ report20 suggests that by 2040 the 
number of hours each household will spend in traffic each year could reach 70 hours. This 
compares to the data used in this report of 29 hours annually. If the analysis is updated this 
figure projected by DfT, road inefficiency in England would increase to over £27bn per year. 

This increased annual inefficiency also suggests that the cumulative effects of traffic 
over multiple years would be greater than those originally anticipated in this report, as 
inefficiencies would be rising each year rather than staying constant. 

In addition, as traffic increases so does the difficulties of items such as repair and 
maintenance as road users are likely to spread usage over a longer period of the day. This 
could have a detrimental effect on the cost of roadwork’s and improvement programme as 
the amount of time the road network was congested or considered as operating at its peak 
would be longer. 

This is because this extended period not only increases the economic cost of individuals 
sitting in traffic, but also means that the cost of traffic management systems and the 
emphasis and importance of safety measures increases for those working on increasingly 
busy sections of the road network.  

Investing to reduce inefficiency

The inefficiencies explored in this report may help to suggest at a macroeconomic level, how 
government should approach the task of improving Britain’s roads.  

For example, the time and petrol inefficiencies calculated in this report are based on the time 
a registered vehicle spends in traffic. If government were to target projects which reduced 
the time spent in congestion by one minute a day or 365 minutes a year, the inefficiency 
caused in England in terms of time lost would fall from £9.4bn to £7.5bn, saving £1.9bn and 
petrol inefficiency would also fall by £277m. 

If government were to spend £1bn to achieve this one minute reduction in the time spent 
in traffic there would be a benefit in the order of an additional £1bn. This is because the 
resources that would have been lost in under productive time and the cost of fuel, could be 
utilised for other more productive economic output. 1 minutes for £1bn reduces in economic 
inefficiency by £2.2bn.

Similarly, if the government were to invest and reduce the amount of inadequate parking 
provision from 16% down to 15% this would reduce the inefficiency figure by £55m. Using 
indicative building costs21 this saving would be the equivalent of providing between 27,000 
and 50,000 parking spaces. 

Moving towards efficient asset management 

A major challenge around effectively managing the roads network in the UK, however, is 
that there is limited knowledge of exactly what kind of state the asset is currently in. This not 
only needs to be understood in terms of its value today, but also in terms of the investment 
required to improve the asset, the level of service provision required, and the economic 
benefits it generates.

Efforts are being made to better understand the state of the asset, however. In 2006, HM 
Treasury (HMT) and the Department for Transport (DFT) commissioned a review22 from the 
Chartered Institute of Public Finance and Accountancy (CIPFA) of accounting management 
and finance mechanisms for local authority transport infrastructure. 

Their report on the transport infrastructure assets recommended that local authorities should 
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shift towards an asset management plan based approach. This approach and code would 
help local authorities to plan more effectively through the development of efficient asset 
management strategies. 

This approach to introducing asset management was fully implemented from the financial 
2012/13 year and while it is clearly too early to judge the success, it should significantly help 
to improve asset knowledge. This will provide important information if the government were 
to invite private parties into manage road assets, such as the PFI scheme now operating in 
Birmingham.  

So how do we want our roads to operate in the coming years? Previous ACE papers on 
procurement of public private finance models23 found that the rigidity of traditional PFI 
contracts’ structures resulted in difficulties for projects that performed below demand 
expectations. In the case of roads, given the uncertainty in demand, such risks would be 
large and are likely to be unacceptable to private parties and institutional investors such as 
pension funds who prefer revenue certainty. 

As such, more flexible contracts which limit risks over shorter pre-defined periods with 
flexibilities built in to allow expansion need to be considered. Such flexibility has been used 
in other road projects such as the 407 ETR Toronto Canada. This project has provisions for 
widening once traffic volumes meet a predefined level. This flexibility not only secures future 
growth for the public sector but also limited maintenance and demand risk for the operation 
of the road whilst traffic volumes are lower. 

Ultimately government is going to have to clearly and transparently outline what risks it is 
willing to take and what it considers to be a reasonable rate of return where private sector 
involvement and investment is undertaken.

It is this balance of the risks and returns that is therefore going to determine the potential 
investment, maintenance and financing model of the road network going forward. 
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Striking the 
balance, financing 
UK roads 
infrastructure
The government has recently been exploring a number of options for financing and funding 
the future road network. This has not been a simple task, and there are a number of 
challenges present in this area: 

• The road network is not a homogenous structure in terms of responsibility, with there 
being a split between local authorities and the Highways Agency. 

• The current system of taxation whilst reflecting use to some extent through fuel duty 
also has a fixed element in the form of VED, this makes linking asset deterioration and 
maintenance to usage difficult. 

• The process of auditing the UK’s road asset is underway, but is required if the 
government wishes to consider models that involve the private sector undertaking 
responsibility for investment, repair and maintenance of proportions of the road network. 

• For the private sector there are still a number of concerns as to how funding stream will 
be formulated. For example, traffic volumes are difficult to forecast and so returns can 
vary significantly from actual outcomes.

Given the recent government announcement that the Highways Agency is to be made 
into a public body, and given the analysis in this report on potential inefficiencies within the 
road network, this report proposes two models through which financing, investment and 
maintenance of the road network could progress going forward. 

The first of these models assumes that the government wishes to maintain the Highways 
Agency as a public body going forward, but considers the importance of transforming their 
role towards one of financing, funding and an asset management approach in co-ordination 
with local authorities. 

The second model considers the possibility of aligning with private companies with parts of 
the highways chain to deliver services. In doing this it considers the risk profile and funding 
mechanism that is needed to ensure that these alliances perform in an optimum manner. 

Importantly, both of the models set out the base scenario of having the roads run as part of 
an asset management approach. Beyond this they then consider the possible development 
option given the models’ ability to handle risk within the sector to ensure that road 
investment in the long term is secured in as efficient a manner as possible. 
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Embedding process

Full asset/pricing model 
implemented

Central government - national infrastructure planning

HM Treasury (HMT) DfT, and IUK would continue 
to provide a national overview through the National 
Infrastructure Plan (NIP) for road investment. This 
provides a strategic direction. 

HMT would continue to sign off funding and financing 
requirements

VED base cost set so future 
changes in technology and user 

pricing can change to account for 
technology change

The Highways Agency under this new model would be 
given the role as the strategic delivery and financing 
and funding body for the road sector. Whilst high level 
determinations would be made by HMT as to the split 
of local and strategic funding the Highways Agency 
would manage the process of distribution of funds to 
the relevant authorities. By knowing the plans of local 
authorities (LA’s) and project pipelines HA should be able 
to ensure road investment occurs in a holistic sustainable 
way promoting best practice and efficiency.

Road delivery, financing and funding body

Network segmentation

As is currently the case the Strategic Road Network 
would fall directly under the control of the Highways 
Agency and the local roads under local authorities. 

Importantly this structure allows for a greater flow 
of definition between the two systems to maximise 
investment efficiency 

Funding and financing

Under this model the Highways Agency would remain 
a pubicly funded body with all of its income for asset 
management derived from VED. 

This would not be as difficult a transition as it initially 
sounds as the differential between road expenditure and 
VED collection is only about £3bn. 

This transfer could be done by reducing fuel duty 
to compensate with the result being a budget which 
motorists know will be invested in the roads year on 
year to increase certainty, leverage finance and drive 
improvements

Under this model the government would outline its plan 
for ensuring a secure asset management base with 
an eventual transfer to road user pricing as petrol duty 
declines in usage. 

As a public body, government can take the risk of this 
transfer, whereas a private delivery company would be 
unlikely to.

Road pricing would be introduced on new vehicles, 
so the transition would occur slowly. This would provide 
time (e.g. over a ten year period) for consumers and 
government to refine and adjust to the new pricing model.   

Long term vision

HM Treasury, IUK, DfT and NIP

Highways Agency

Local 
Authorities

Strategic 
network

Local network

Reform the balance of VED and 
fuel duty to provide long term stable 

asset base funding

Model 1 diagram – Co-ordinated Single System Operator (CSSO)
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Model 1 – Co-ordinated Single System Operator (CSSO)

The first model is designed with a view to keeping the road assets and their investment 
within the public sector. 

Under the model, IUK and HM Treasury would maintain their role in setting out projects 
within the National Infrastructure Plan that are deemed to be of national significance. Beyond 
this, HM Treasury would continue its role as the department that signs off on the funding and 
financing requirements of departments. 

However, below this, the model changes significantly with the promotion of the Highways 
Agency to a body that in the public interest draws together the funding, financing and 
expertise for operations on the road network into a single resource. 

That is not to say that local authorities would not continue to be granted their current level 
of funding but that this would go through the Highways Agency which would be able to 
help drive alliances, knowledge sharing, efficiency and long term thinking as the funding and 
financing streams for both local and strategic roads would be guaranteed for five years via 
this public delivery body.

Such a change would be a significant step for government, with the road network for 
the first time given the certainty and funds required to perform long term efficient asset 
maintenance and renewal.   

Importantly, the benefit of local authorities remaining responsible for the local road network, 
and the Highways Agency for the strategic network is that the asset does not become 
unmanageable. 

For example, part of the problem with Rail Track when privatised was the scale of the asset. 
Understanding the maintenance and usage patterns of a new railway of that scale would 
have been difficult enough but trying to manage an asset of that scale where the system has 
been constantly amended, updated and also suffered underinvestment is extremely difficult.   

This is why maintaining the local knowledge of the road network is vital to a model’s 
success. If England can connect such knowledge with funding certainty the efficiency gains, 
the benefits to local communities would be significant. 

This raises the issue of funding and financing. To ensure efficient investment, road funding 
and financing for both the strategic and local road network needs to be stable. The asset 
itself has a maintenance and renewal cost to maintain the current ‘status quo’ which 
historically has not always been met due to economic and political cycles. If the government 
wishes to seriously embed long term investment and reduce inefficiency within the system it 
needs to address the long term funding mechanism. 

This model suggests doing this by rebalancing VED and petrol duty over a pre-defined period 
(such as five years) where the money raised by VED covers the investment and maintenance 
cost of the road network. This would equate to increasing the income raised from VED from 
approximately £6bn to £9bn, and could be done alongside an equivalent reduction in the rate 
of petrol duty, which would equate to approximately 6 to 7 pence per litre24.

However, once complete, this transition would see VED become a guaranteed, clear funding 
stream for the road network. Fuel duty, would then be considered a usage and behavioural 
tax.

Importantly if such a system were put in place, it would prepare the road network for the 
future challenge of alternative fuel types, changing behaviours and possibly full road user 
charging based on economic externalities such as traffic, as the base cost of maintaining the 
asset would be in place.  
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Addressing the increasing diversity of vehicles will be important because in the medium to 
long term as the number of vehicles using petrol and diesel declines, so too will fuel duty 
revenues. Eventually government will need to put in place an alternative mechanism for 
incentivising behaviour and usage of the road network, but whilst maintaining the investment 
required to keep the asset. 

Given the way technology is developing, the likely outcome is some form of road pricing 
system. However, given the volatility of traffic volumes, the need for usage data and the 
scale of uncertainty surrounding revenue a significant period of introduction will be required.

As such, only the public sector is best placed to take the forecast and traffic volume risk 
associated with such a policy. Creating the stable funding mechanism via VED allows 
government the flexibility in the future to explore such policies. 

An additional benefit would be that as Network Rail can leverage borrowing to invest (given 
the funding certainty provided by its access charges), the Highways Agency would also be 
able to borrow in a similar way, given the certainty that a VED asset base revenue system 
would create. 
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Central government - national infrastructure planning

HMT, DfT and IUK would continue to provide a national 
overview through the National Infrastructure Plan (NIP) 
for road investment. This provides a strategic direction. 

HMT would continue to sign off funding and financing 
requirements

Under this model the system would remain relatively 
unchanged with the Highways Agency and local 
authorities  (LA’s) receiving funding separately.

Both would have their funding determinations 
assessed by HM Treasury, based on tax collection 
rates for the regulated asset based approach through a 
reformed VED mechanism for at least a five year period. 

Road delivery, financing and funding body

Network segmentation

As is currently the case the Strategic Road Network 
would fall directly under the control of the Highways 
Agency and the local roads under local authorities. 

Funding and financing

Under this reformed version of VED, the money would 
continue to be raised centrally but would be classified 
into two regimes. 

The first is Strategic VED, which is the money spent by 
the HA on the strategic road network, the second would be 
Local VED where budgets would be set by HMT with a LA 
able to amend this up or down within 3% of the original to 
enable additional investment or to reflect efficiency savings 
(with a proportion provided as a one off incentive). 

This system aims to encourage LA’s to act on their 
asset evaluations they have undertaken in the past 3 years

Under this model there would be greater scope for LA’s 
and the HA to align with private companies to deliver 
area wide road asset maintenance programmes, given 
funding certainty. 

Alternatively, if  local authorities choose to provide their 
own service the system encourages them to take an 
asset management approach. 

This model does not see a transfer to user pricing 
in the long term as private involvement in the asset at 
a time of such pricing change would carry significant 
risk, which could result in significant price increases or 
contracts failing.    

Long term vision

Highways 
Agency

Local 
Authorities

Strategic 
network

SVED

HA provided 
with secure funding 

stream

Local network

LVED

LA can vary 
a percentage of 
expenditure to 

ensure long term 
asset base funding 

HM Treasury, IUK, DfT and NIP

Asset base management  
approach achieved 

Model 2 diagram – Multiple System Operators (MSO)
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Model 2 – Multiple System Operators (MSO)

The second model in this paper considers a similar approach by creating a stable form of 
revenue stream for future road investment but keeps the strategic and local road network 
separated throughout the whole chain. 

Under this model the Highways Agency and local authorities would continue to manage 
the networks as they currently do but the funding for these networks would be secured 
and guaranteed via a reformed VED, which once again would require rebalancing the total 
amount raised to cover the investment in the entire network. 

This would equate to increasing the income raised from VED from approximately £6bn to 
£9bn, and could be done alongside an equivalent reduction in the rate of petrol duty, which 
would equate to approximately 6 to 7 pence per litre25.

VED would be separated into two constituent parts, Local VED and Strategic VED. Whilst 
these would be administered centrally in the same way VED is currently collected, and the 
rates set by HM Treasury, the Local VED aspect would allow local authorities to adjust their 
spending profile by +/- 3% in a similar way to council tax rates in London. 

This gives local authorities the ability to invest extra when required or to make savings if 
efficiencies can be made. Any saving would also see a proportion of savings gifted to the 
local authority as an incentive to continue to manage the efficiency of its road investment 
programme. 

Unlike the first model, due to the separation of the strategic roads network, it would be 
possible to consider privatisation. However, this is only possible as the revenue stream for 
the network is ensured through VED.

Another aspect which would have to be considered for privatisation is if the current split and 
definition of the strategic and local road networks provides a sufficient scale to make the 
strategic network attractive to a private investor. It may be the case that more of the network 
needs to be included in the strategic network to make it a more attractive investment 
proposition. Such a significant change in the defining and distribution of the network would 
need significant consultation with Local Authorities if it was to be successful.    

The reason user pricing is only considered as an option in the first model, is that if going 
forward there was a shift towards user pricing the cost and risk of implimentation is a risk 
the private sector would be unlikely to be able to manage without significant cost given the 
traffic volume and flow risk. 

Providing a solid foundation, to raise finance for new road building

The models discussed previously explore how government can secure funding for the road 
asset base to be moved towards a more efficient and optimal outcome. As part of this, 
efficiency savings could be either used to increase the scale of maintenance and reactive 
works, or alternatively it could be directed towards new road investment. 

However, given the scale of some of the investment requirements to meet the UK’s 
expanding population, efficiency savings alone would be unlikely to be sufficient to finance 
new road investment going forward. 

This is where the importance of the security of the regulated funding stream for the asset 
base becomes a significant benefit. This is because this funding base would allow the 
institution that operates the network to leverage and borrow money for investment in the 
road network. 
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However, within this it is also important to recognise that as the road network expands so 
too do the maintenance requirement of the asset base. As such, the new institution would 
need to consider how its funding stream could be utilised, or additional revenues raised to 
support this expanded maintenance requirement. 

One method that has traditionally been used for raising the funding for new roads from users 
is through the tolling of roads. However, as has been seen with projects such as the M6 
toll road in the UK, the degree to which users can take alternative routes to avoid the toll 
network does have a significant effect on predicted income. 

As will be discussed in the next part of this report in the future, another option may be to 
add a surcharge to part of a road user pricing element. This in theory could be an efficient 
means of collecting the revenue required and could be applied regionally or at peak times.

Another alternative is to raise the level of VED, (to account for the utility of the increased 
availability of additional capacity), and spread the cost over the wider public cost base. 
Whilst this method would need some degree of consultation with the public and businesses 
as it raises the fixed element of car ownership it is important to recognise that until full road 
pricing is available some investments are not be suitable for tolling and so could only take 
place with a funding model such as VED. 

Alternatively, a combination of both VED and user pays could be used, providing a 
significant degree of flexibility to the long term funding of the road network. 

The combination of these investment and funding options and the securing of VED going 
forward therefore provides a stable tool through which investment can be planned and 
improved both in the short and long term.  
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How could 
government 
implement road 
user pricing?
Road user pricing has been raised as a prospect previously and receives a mixed reaction 
from the public. The main concerns of this new system surround the cost to individuals, 
will it raise the same revenue for government, and the prospect of pricing individuals off of 
the road. As such, if government wishes to implement road pricing it will need to explore in 
detail the potential costs and structure of such a policy in detail. 

However, this is difficult as the data on road usage is not detailed enough to calculate 
the potential income gain or loss that would occur, and how this would affect not only 
government’s budget in total, but also its potential ability to finance the maintenance and 
improvement of the road network. 

This highlights one of the issues with current thinking around road pricing. The expectation 
is that any system brought in would replace all current systems, making the pricing model 
extremely complex. Such a complex implementation would require significant traffic data 
and demand certainty, something which is difficult to predict even on smaller investments on 
the road network.   

To demonstrate how complex you could make the system, you could have different prices 
for local and strategic roads, different times of day, different types of vehicle and emissions. 
This complexity is not only difficult to implement but would make it extremely difficult for 
individuals and companies using the road network to calculate what it was actually costing 
them. Therefore, the temptation to over complicate the system must be avoided. 

This report has suggested two models where VED forms the basis of a secure revenue 
stream so that the road network can adopt a long term asset management based approach 
to investment. Importantly this secures the funding stream for road investment and 
maintenance. 

From an individual’s point of view this charge would be levied in recognition of the fact 
that they can access and use any part of the road network, which is maintained and of a 
reasonable standard for any period of time.  

Interestingly, maintaining such a system would create a solid foundation on to which 
something like road pricing can be used to affect behaviour and ensure the efficient use 
of the road network. Road user pricing would therefore rather than attempting to cover all 
aspects current taxation, effectively become a replacement for fuel duty. 

Fuel duty as a behavioural tax is a blunt instrument, as it does not encourage enough 
variation in behaviour to encourage efficient use of the road network. Also, moving 
forward, as the number of cars running on petrol decline, revenues to government 
from this form of taxation will fall, and so either a replacement is required or a gap in 
government revenues will occur. 
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This report proposes that as has traditionally been the case VED bands would continue to 
incentivise the purchase of efficient vehicles based on emissions, as this policy has been 
successful in driving not only users to buy more efficient vehicles but has also encouraged 
companies to invest in cleaner technologies. 

This also has a significant benefit because it therefore removes two of the significant 
variances and complexities that would have to be built into a road user pricing model if 
it was to replace all forms of transport taxation (the asset management base cost and 
environmental incentivisation). 

Road user pricing would therefore become a much simpler mechanism not to fund the road 
network, but as a tax to incentivise the efficient use of the network. 

Using this premise, if government were to replace petrol duty with road user pricing what 
process would have to take place and what would the potential costs be?

First, for road user pricing to be introduced and publically accepted the policy would need to 
be revenue neutral. This would not be easy to achieve, and there would inevitably be some 
variations so a detailed analysis would have to be undertaken to ensure the policy is robust.     

Second, as mentioned earlier in the report to establish a solid VED foundation to cover 
road expenditure there would need to be a shift of taxation from petrol duty to VED in the 
order of a reduction of approximately 6p per litre. Therefore the calculations in this report 
have taken this into account when calculating the potential cost to an individual per mile 
for road user pricing.  

Finally, given the new more stable asset based approach, efficiency of investment in the road 
network should improve and reduce the extent to which the government needs to influence 
behaviour to ensure efficient asset use. As such, it may be possible to reassess the scale 
of the differential in road user pricing to reflect this improvement, reducing the tax burden 
on individuals and businesses, or alternatively this would enable government to avoid future 
taxation increases that may have had to occur under the previous system. 

Exploring road pricing further   

This report has taken a number of scenarios for road usage, and calculated a potential price 
per km at which the behavioural road user aspect could be set in an attempt to meet the 
condition of revenue neutrality for government. 

This report uses a number of assumptions about road users’ distance travelled and the time 
at which they are most likely to travel. 

The first set of users considered are individual car users with a scenario for a low, medium 
and high usage of the road network.

These scenarios vary in that as usage increases the probability of the requirement to drive 
at peak time when the highest cost would be incurred increases, and so the percentage of 
time they are assumed to be paying the higher cost increases. 
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User profiles – car usage

User statistics
England  
Average

Low  
usage

Medium  
usage

High  
usage

KM per year 5,434 5,000 10,000 25,000

Peak driving percentage 30% 60% 70%

Off peak driving percentage 60% 20% 20%

Night driving percentage 10% 20% 10%

The second set of users the report considers is that of freight drivers. Given the impact 
road user pricing could have for their cost base it is important to ensure their costs do not 
increase. 

The Freight Transport Association have a number of statistics on the cost of fuel to the 
freight industry. A recent report notes that in the case of road freight, fuel represents nearly 
40% of a 44 tonne hgv operating costs. This equates to £52,500 per annum26. 

Another important aspect is to correctly gage the potential millage of a typical low, medium 
and high freight user. In the same report for various vehicle classes the FTA suggest a 
mileage for a low, medium and high user. 

To ensure that the estimates in this report are as robust as possible in attempting to hit 
neutrality, the highest distance travelled for each vehicle type is taken for the low, medium 
and high user. 

Finally, an additional to consider is the degree of daytime and night time operating, which is 
one of the behaviours that road user pricing would influence over time.  

User profiles – freight usage

User statistics
Night 

shift low
 Night shift 

medium
Night 

shift high
Day shift 

low
Day shift 
medium

Day shift 
high

KM per year 110,000 135,000 160,000 110,000 135,000 160,000

Peak driving 
percentage 

15% 15% 15% 45% 45% 45%

Off peak driving 
percentage 

25% 25% 25% 20% 20% 20%

Night driving 
percentage 

60% 60% 60% 35% 35% 35%

Using the current price of petrol, fuel duty and annual distance travelled it is therefore 
possible to calculate what each user would pay in fuel duty under the current system and an 
inferred road user price, whilst minimising the impact on each user category in an attempt to 
meet cost neutrality.
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Road pricing scenario results – car 

Price calculation
Low  

usage
Medium 
usage

High  
usage

Price per km - peak £0.0470 £0.0470 £0.0470

Price per km - off peak £0.0375 £0.0375 £0.0375

Price per km - night £0.0200 £0.0200 £0.0200

Cost to user - peak £70.50 £282.00 £822.50

Cost to user - off peak £112.50 £75.00 £187.50

Cost to user - night £10.00 £40.00 £50.00

Total cost to user £193.00 £397.00 £1,060.00

Saving/loss compared to fuel duty £15.48 £19.96 -£17.59

For individual users the scenarios run as part of this research suggests an inferred price per 
km of 4.70p for peak travel, 3.75p for off peak travel and 2p for travel at night. 

From the analysis it is revealed that under our assumptions low and medium usage drivers 
would benefit slightly (£15.48 to £19.96 per year) and high use drivers would incur a slight 
increase in cost (£17.59).

Given these prices an individual would need to shift a significant amount of their driving to 
the evening to significantly change the extent of the road pricing tax they pay.  

Road pricing scenario results – freight 

Price calculation
Night  
low

Night  
medium

Night 
high

Day low
Day  

medium
Day high

Price per km - peak £0.212 £0.212 £0.212 £0.212 £0.212 £0.212

Price per km - off peak £0.192 £0.192 £0.192 £0.192 £0.192 £0.192

Price per km - night £0.155 £0.155 £0.155 £0.155 £0.155 £0.155

Cost to user - peak £3,498 £4,293 £5,088 £10,494 £12,879 £15,264

Cost to user - off peak £5,280 £6,480 £7,680 £4,224 £5,184 £6,144

Cost to user - night £10,230 £12,555 £14,880 £5,967 £7,323 £8,680

Total cost to user £19,008 £23,328 £27,648 £20,685 £25,386 £30,088

Saving/loss  
compared to fuel duty

£1,293 £1,587 £1,881 -£384 -£471 -£558

For the freight companies an additional element of the analysis was added that accounted 
for those companies that can primarily run operations at night.  

The results reveal that those companies that run at night would benefit from the road user 
rates, as opposed to those that operated during the day and incurred a slight increase. 

These results suggest that if a company operating primarily in the day could shift even a 
limited amount of its activity to a night time they could offset the any loss from activities 
which are run during the day.  

In terms of the pricing, using the average cost of fuel and travel distances (£52,500 per 
annum27, 110,000, 135,000 and 160,000) prices of 21.2p for peak travel, 19.2p for off peak 
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travel and 15.5p for night time driving provide the closest scenarios to cost neutrality.

How robust are these estimates? 

The road user prices calculated above attempt to align pricing with the current cost to the 
user of the variable (usage) taxation element of car ownership. One way to assess how 
robust these estimated charges would be is to look at the cost of using existing toll routes to 
see if the cost per km is in line with the estimates calculated as part of this report.

The UK has very few tolled routes (including bridges etc) and even fewer tolled roads. The 
most popular of these is the M6 toll road. 

When used by a company and/or an individual they pay a fee which under the current 
system is on top of VED and petrol duty costs which they will also incur.   

However, under the model discussed in this report if the UK were to shift towards road 
pricing in the future this fee would be incurred instead of the fuel duty cost.  This would 
therefore instantly pass a saving onto the user as a layer of cost has been removed. 

The M6 toll road is 27 Miles long (43km) and was opened in December 2003. The current 
pricing structure28 is designed by class of vehicle, with a peak and night time rate. 

If the toll rate is taken and divided by the length of the motorway it allows you to calculate a 
price per km. This can then be compared to the rates calculated for road user pricing to see 
how they differ, and provide some indication as to the robustness of the road user pricing 
estimations. 

M6 toll road comparison

Mon - Fri  
(06:00 - 23:00)

Sat - Sun  
(06:00 - 23:00)

Night  
(23:00 - 06:00)

Length (km) 43 43 43

Class 1 (e.g. motorbike) £3.00 £2.80 £1.80

Class 2 (e.g. car) £5.50 £4.80 £3.80

Class 3 (e.g. car and trailer) £10.00 £8.60 £6.60

Class 4 (e.g. van or coach) £11.00 £9.60 £8.60

Class 5 (e.g. HGV or coach) £11.00 £9.60 £8.60

Class 1 price per km £0.07 £0.07 £0.04

Class 2 price per km £0.13 £0.11 £0.09

Class 3 price per km £0.23 £0.20 £0.15

Class 4 price per km £0.26 £0.22 £0.20

Class 5 price per km £0.26 £0.22 £0.20

As can be seen from the table above the lowest Class 1 rate per km at 7p (peak) and 
4p (night) is similar to the rates of 4.70p (peak), 3.75p (off peak), with a bigger difference 
occurring between the 2p (night) rate and the M6 night time rate. 

Interestingly, if you then look at the freight (HGV, class 5) rates for the M6 toll road the peak 
and off peak rates continue to be close to the road pricing estimates calculated, with the 
exception of the night rate which is significantly lower. 

The M6 peak rate at 26p, weekend 22p and the night rate at 20p and this report estimates 
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of 21.2p (peak), 19.2p (off peak) and 15.5p (night) are similar.  

This night time differential is likely to mean that the road user pricing rates calculated as 
part of this report would have a greater effect at encouraging night time use, and shift traffic 
away from peak hours, where congestion occurs. 

However, as mentioned previously the UK has not tolled many roads and further 
comparisons are needed to ensure that the 43km M6 toll could be used as an accurate 
proxy for road user pricing.

France, however, has a significant tolled road network and so the price of the toll here 
should be more robust. So how does this compare to the prices calculated in this report and 
the M6 toll?

Autoroutes.fr is the professional association for the French motorway companies, and their 
website directs users to tools that allow individuals to calculate the price they would pay to 
travel a specific journey on the network. 

APRR is an example of one of the companies that run a tolled part of the network, and a list 
of routes, their lengths and the toll that is paid. 

Again the rates are split into five classes of vehicle29 with one being for the smallest cars up 
to category four for HGVs, and category five reserved for motorbikes.    

Their full tariff document30 contains almost 300 pages outlining every possible journey and 
associated cost that applies. For the purpose of this research the first page of data was 
analysed to provide an average Euro per km cost for each category type. This was then 
converted into pounds31. 

As can be seen from the results below the cost per mile for the car (class 1) and HGV (class 
4) categories average 9p per km and 27p per km respectively. These figures again are in line 
with both the M6 toll and road pricing calculations done as part of this report.  

Average€ per KM Average £ per km

Class 1 per km €       0.10 £       0.09

Class 2 per km €       0.15 £       0.13

Class 3 per km €       0.25 £       0.21

Class 4 per km €       0.32 £       0.27

Class 5 per km €       0.06 £       0.05

Given these findings, it is therefore reasonable to suggest that whilst the rates suggested 
in this report could be refined by analysing detailed data on journey usage, initial 
indications suggest that they are in line with the costs levied as part of usage of other 
charged road networks.  



34  |  Funding roads

Appendices
Appendix A – map for inefficiency cost by region

£2.6bn£0
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Appendix B – map for expenditure per km by region

£90,594£0
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Appendix C – map for regional road lengths by region 
(000’s kms)

49,889km0km
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Appendix D - Regional road expenditure – Motorways, local 
and truck road 

 £ Million

 
North  
East

North  
West

Yorkshire 
and Humber

East  
Midlands

West  
Midlands

East of 
England

South  
East

London
South  
West

England

Motorways and trunk roads

New construction/
improvement and 
structural maintenance

71.0 114.7 192.2 235.9 123.0 670.6 236.4 6.6 87.3 1,737.6

Percentage of total 16% 10% 23% 34% 16% 47% 19% 0% 11% 20%

Current maintenance, 
including routine & 
winter maintenance

33.1 39.4 58.0 34.1 27.5 49.1 107.5 5.7 59.0 413.5

Percentage of total 7% 3% 7% 5% 4% 3% 9% 0% 7% 5%

DBFO service 
payments

45.1 0.0 75.3 19.2 0.0 50.2 127.9 0.0 50.6 368.2

Percentage of total 10% 0% 9% 3% 0% 4% 10% 0% 6% 4%

Local Roads

New construction/
improvement 
for highways, 
lighting, road safety 
and structural 
maintenance

211.2 739.7 308.9 273.2 394.6 461.3 487.2 859.2 433.9 4,169.2

Percentage of total 46% 65% 38% 39% 51% 32% 39% 64% 53% 48%

Revenue expenditure 
on bridge structural 
maintenance & 
strengthening 

4.0 4.7 3.1 1.7 7.0 7.3 9.3 14.5 3.9 55.6

Percentage of total 1% 0% 0% 0% 1% 1% 1% 1% 0% 1%

Routine and winter 
maintenance

37.5 132.3 111.3 84.9 122.7 123.4 208.9 214.9 128.3 1,164.2

Percentage of total 8% 12% 14% 12% 16% 9% 17% 16% 16% 13%

Revenue expenditure 
on road safety

7.8 15.5 16.4 14.1 38.5 16.6 24.5 174.2 12.3 320.0

Percentage of total 2% 1% 2% 2% 5% 1% 2% 13% 2% 4%

Revenue expenditure 
on public lighting

45.6 84.1 53.1 37.5 56.4 46.4 59.8 65.7 41.7 490.3

Percentage of total 10% 7% 6% 5% 7% 3% 5% 5% 5% 6%

All road expenditure 455.2 1,130.4 818.3 700.7 769.6 1,424.9 1,261.6 1,340.8 817.1 8,718.7
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Endnotes
1 The ‘stuck in traffic figure’, forms part the analysis into the cost of congestion by DfT in the Action for 
Roads a network for the 21st century report (click here)

2 DfT, Action for Roads a network for the 21st century (click here)

3 Department for Transport, Transport Statistics Great Britain, 2011-12 (click here)

4 Status quo is based on the profile of spending remaining similar to that of the latest data, 2010-
11, as such any additional future commitments that do take place should reduce the scale of the 
inefficiency assuming that the rate of deterioration does not increase.    

5 EC Harris, Indicative building costs, 2006 (click here) – estimates used for calculation of the numbers 
of spaces that could be provided are based on the information in the document and allowing for no 
change in price in the low cost £1100 scenario, some variation in  the medium scenario £1500, and 
increased costs in the high scenario £2000

6 DfT, Action for Roads a network for the 21st century (click here)

7 FTA, Fuel price and duty update Budget 2013, 2013 (click here)

8 World Economic Forum, Global Competitiveness report 2013-14 (click here)

9 CBI, Infrastructure survey, Better connected, better business 2012 (click here)

10 DfT, Action for Roads a network for the 21st century (click here)

11 Department for Transport, Transport Statistics Great Britain, 2011-12 (click here)

12 GVA measures the contribution to the economy of each individual producer, industry or sector in 
the United Kingdom.  GVA + taxes on products - subsidies on products = GDP

13 This is Money, Pothole fightback: One in eight motorists suffer damage from council negligence – 
but you can grab compensation if you’re one of them, 2012 (click here)

14 The Independent, Councils in a pothole panic over £5m bill for car damage, 2012 (click here)

15 Median wages are used to provide a value for an individual’s time, with an assumption that their 
annual salary encompasses the individual’s wage/utility requirements for work, travel and leisure time. 
Whilst it could be argued that there will be a percentage of an individual’s time that they would not 
substitute for work, this is unlikely to be represent a significant degree of total road usage.   

16 Data from Inrix (click here)

17 Car used for study, Ford Mondeo 

18 Admiral, Car sitters used to avoid parking tickets, 03/04/2013 (click here)

19 The figure used is for the total cost of parking fines, as it could be argued that if parking provision 
was completely efficient no one would ever need to park illegally. However, the report does realise that 
whilst such an assumption may be theoretically true, human behaviour may mean that a small degree 
of these parking fines would still occur even with total parking provision.   

20 DfT, Action for Roads a network for the 21st century (click here)

21 EC Harris, Indicative building costs, 2006 (click here) – estimates used for calculation of the 
numbers of spaces that could be provided are based on the information in the document and allowing 
for no change in price in the low cost £1100 scenario, some variation in  the medium scenario £1500, 
and increased costs in the high scenario £2000

22 CIPFA, code of practice on transport infrastructure assets (click here)

23 ACE, Procurement in PPFM, 2012 (click here)

24 Approximate fuel duty collected: petrol £11bn, diesel £15bn, rate of tax on petrol and heavy oil 
£0.5795 per litre (rate prior to 1st January 2013), approximate number of litres used 19bn petrol, 25bn 
diesel. If fuel duty falls by £3bn then the rate of duty would fall between 6-7 pence.    

25 Approximate fuel duty collected: petrol £11bn, diesel £15bn, rate of tax on petrol and heavy oil 
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https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/212590/action-for-roads.pdf
https://www.gov.uk/government/statistical-data-sets/tsgb07
http://www.publicarchitecture.co.uk/knowledge-base/files/indicative_building_costs.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/212590/action-for-roads.pdf
http://www.fta.co.uk/export/sites/fta/_galleries/downloads/fuel_prices/fuel_price_and_duty_update_budget_2013.pdf
http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2013-14.pdf
http://www.cbi.org.uk/media/1744517/is2012_final.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/212590/action-for-roads.pdf
https://www.gov.uk/government/statistical-data-sets/tsgb07
http://www.thisismoney.co.uk/money/cars/article-2192993/How-compensation-pothole-damage-car.html
http://www.independent.co.uk/life-style/motoring/motoring-news/councils-in-a-pothole-panic-over-5m-bill-for-car-damage-8076862.html
http://www.inrix.com/
http://www.admiral.com/news-articles/9886/car-sitters-used-to-avoid-parking-tickets/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/212590/action-for-roads.pdf
http://www.publicarchitecture.co.uk/knowledge-base/files/indicative_building_costs.pdf
http://www.cipfa.org/policy-and-guidance/publications/c/code-of-practice-on-transport-infrastructure-assets-2013-edition-cdrom
http://www.acenet.co.uk/procurement-in-ppfm/534/12/1/8#.UfpDeY3VCnY
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£0.5795 per litre, approximate number of litres used 19bn petrol, 25bn diesel. If fuel duty falls by £3bn 
then the rate of duty would fall between 6-7 pence.    

26 FTA, Fuel price and duty update Budget 2013, 2013 (click here)

27 FTA, Fuel price and duty update Budget 2013, 2013 (click here)

28 M6 toll, Pricing overview, 2013 (click here) 

29 APRR, Classes for vehicles, 2013 (click here)

30 APRR, Tarifs de péage, 2013 (click here)

http://www.fta.co.uk/export/sites/fta/_galleries/downloads/fuel_prices/fuel_price_and_duty_update_budget_2013.pdf
http://www.fta.co.uk/export/sites/fta/_galleries/downloads/fuel_prices/fuel_price_and_duty_update_budget_2013.pdf
http://www.m6toll.co.uk/pricing/
http://www.aprr.fr/PDF/peage_classes_vehicules.pdf
http://www.aprr.fr/tarifs_aprr.pdf?FileID=PDF/tarifs_aprr.pdf
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ACE economic and policy papers
This paper forms part of a growing portfolio of research by ACE 
into the effects of infrastructure on the wider economy. 

Revolutionising housing
This paper is the second in ACE’s housing 
paper series and explores in detail a new 
model to rebalance the incentives for 
development

The housing gap
This paper is the first in ACE’s housing paper 
series and explores in detail the conditions 
within the UK housing market.

State investment Bank 
This paper is the final paper in ACE’s 
infrastructure investment series and explores 
in more detail the rational and practicalities 
of establishing a State Investment Bank.

Green Investment Bank
This paper is the fifth in ACE’s infrastructure 
investment series and explores in more detail 
the rationale behind the Green Investment 
Bank and the challenges it faces going 
forward given market conditions in 2012. 

Pensions and infrastructure
This paper is the fourth in ACE’s 
infrastructure investment series and explores 
in more detail the current conditions within 
the market, and the implications they have 
on pension funds’ investment potential into 
infrastructure.

Procurement in PPFM
This paper is the third in ACE’s infrastructure 
series and examines how to improve 
procurement in Public Private Finance 
Models (PPFM)

Public Private Finance Models
This is the second in ACE’s infrastructure 
series and explores in more detail the 
rationale, performance and conditions that 
surround Public Private Finance Models 
(PPFM)

Performance of PFI
This paper is the first in ACE’s latest 
infrastructure series and reviews the 
performance of historical PFI data to 
learn lessons for the development of new 
financing models

The 2012 budget 
ACE’s analysis - A comprehensive analysis 
of the 2012 budget, the economic and 
fiscal outlook from the Office for Budget 
Responsibility and the Infrastructure Delivery 
Update

Budget submission 2012  
Budget submission to HM Treasury for 2012
ACE reports on detail of Autumn Statement 
A full analysis of the Chancellor of the 
Exchequer’s Autumn Statement, the 
updated National Infrastructure Plan and the 
Office of Budgetary Responsibility report on 
the economy.

Barriers to Investment 
Explores a wide variety of aspects that 
act as barriers, or significantly change 
the risk profile of an investment project. 
These processes are important within the 
investment cycle and should be understood 
by all parties involved

Infrastructure: A case for funding
This report reviews and analyse a range of 
material that is openly available to ascertain 
what effect infrastructure investment has on 
the economy.

The Infrastructure Investment Trust 
ACE proposes a supplementary model 
to PFI initiatives, to read the executive 
summary please click here

Retrofitting the UK’s housing stock 
This paper is intended as a conversation 
starter on how retrofitting might be taken 
forward in the residential sector

http://www.acenet.co.uk/the-housing-gap-the-growing-human-cost-of-not-building-enough-homes/624/12/1/8#.Ud17CEHVCnY
http://www.acenet.co.uk/state-investment-bank/552/12/1/8
http://www.acenet.co.uk/green-investment-bank/541/12/1/8/0dc30628-8311-4012-8a61-8d9f7b58f397
http://www.acenet.co.uk/performance-of-pfi-1996-2010-lessons-learned/530/12/1/3/fcd9b19d-2dd0-4df4-a240-781e263eb828
http://www.acenet.co.uk/public-private-finance-model-moving-forward/532/12/1/3/02226108-79f8-431b-861c-3aa775f29a8d
http://www.acenet.co.uk/performance-of-pfi-1996-2010-lessons-learned/530/12/1/3/1fe7dc15-3aaf-492b-84a5-978a86f9b327
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About ACE
ACE represents the business interests of the professional 
service providers in the built and natural environment 
in the UK. ACE is the leading business association in 
the sector, with around 600 firms employing 90,000 
staff – large and small, operating across many different 
disciplines – as its members.

Those members are some of the world’s leading consultancy 
and engineering businesses. Renowned for the quality 
and excellence of their work, they regularly win awards for 
engineering innovation and achievement.

ACE’s powerful representation and lobbying to 
government, major clients, the media and other 
key stakeholders, enables it to promote the critical 
contribution that engineers and consultants make to the 
nation’s developing infrastructure.

ACE’s publications, market intelligence, events and 
networking, business guidance and personal contact, 
we provide a cohesive approach and direction for our 
members and the wider industry. In recognising the 
dynamics of our industry, we support and encourage our 
members in all aspects of their business, helping them to 
optimise performance and embrace opportunity.

Our fundamental purposes are to promote the worth of 
our industry and to give voice to our members. We do 
so with passion and vision, support and commitment, 
integrity and professionalism.

Further information 

For further details about this 
publication please contact the author:
Graham Pontin 
Senior Economist  
ACE Policy and External Affairs Group
0207 227 1882 
gpontin@acenet.co.uk
www.acenet.co.uk 

Disclaimer 

This document was produced by 
ACE and is provided for informative 
purposes only. The contents is 
general in nature and therefore 
should not be applied to the specific 
circumstances of individuals. Whilst 
we undertake every effort to ensure 
that the information within this 
document is complete and up to 
date, it should not be relied upon as 
the basis for investment, commercial, 
professional or legal decisions.

ACE accepts no liability in respect to 
any direct, implied, statutory, and/or 
consequential loss arising from the 
use of this document or its contents.

No part of this report may be copied 
either in whole or in part without the 
express permission in writing of the 
Association for Consultancy and 
Engineering.
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