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Road planning and investment 
 
 
Introduction 
 
This record of evidence forms part of the work undertaken by UKERC’s Technology and 
Policy Assessment team relating to its project on policy strategy for carbon emissions 
reduction in the passenger transport sector. The material was produced alongside the project’s 
main report and since it supports that report, it was judged appropriate to make this material 
available to a wider audience. The main report itself ‘What Policies are Effective at Reducing 
Carbon Emissions from Surface Passenger Transport?’, and the supporting evidence can be 
found at: 
 
http://www.ukerc.ac.uk/ResearchProgrammes/TechnologyandPolicyAssessment/TPAProjects
.aspx 
 
 
Explanation of Content 
 
Evidence on this policy measure has been collected by the TPA team on the basis that it has, 
or may have, the potential to result in carbon dioxide emissions reductions in the passenger 
transport sector. This evidence document begins with a summarised description of the policy 
measure. The evidence itself follows the summary and is presented in table form.  
 
Each piece of evidence has been assigned a separate row and tabulated using four columns: 

 Year of publication, arranged chronologically, beginning with the most recent year 
 Name of author, including where applicable additional cited authors (and year); and a 

Reference ID number. 
 Type of evidence: 

o Evidence containing quantitative information is denoted by the letter ‘Q’ 
o Qualitative evidence is denoted by the letter ‘C’ for ‘comment’ 

 The evidence itself 
 

The evidence was originally gathered and assessed using several sub-headings. The purpose 
of this was primarily internal i.e. to facilitate the handling of evidence and the production of 
the main report. These sub-headings have been retained here as follows: 
 

 Policy Measures and Carbon Savings 
 Other potential CO2 Impacts i.e. outside of the immediate policy influence 
 Other Benefits e.g. air quality improvement or traffic congestion reduction 
 Policy Costs and/or Revenues i.e. to local or national government 
 Business and Consumer Costs 
 Unintended Consequences e.g. rebound effect 
 Reasons/Arguments for Carbon Savings Achievement or Failure 
 Policy Suitability for the UK 

 
A list of references follows the evidence tables. Note that the Reference ID numbers are 
allocated by Reference Manager, the referencing software used by the TPA team.  
 
Any charts, figures and tables referenced in the evidence are not reproduced here but can be 
found in the original publication or evidence material. 
 
Where no relevant evidence was found for a particular sub-heading, this has been noted. 
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Policy Description 
 
The evidence recorded here includes policies (at any government level) which expand road 
capacity or improve and upgrade the existing road network.  
 
 
Evidence Tables 
 
Carbon Savings and Policy Measures 
 
Year Author Type Evidence 
2003 Stathopol-

ous (ref 
2268) 

Q Stathopolous (2003) carried out modelling exercises 
using a variety of scenarios of road improvements aimed 
at alleviating bottlenecks. “The benefits of this research 
is that we need no prior information on actual behavior 
related to travel demand but can focus purely on 
aggregate effects using highly disaggregate vehicle 
behavior simulations, as has been demonstrated by our 
results.”  
 
He assesses two scenarios – first increasing capacity on 
two merging roads with a bottleneck, and second, 
synchronisation of traffic signals along a corridor. His 
results clearly show that initial benefits exist, with 
emissions being reduced when the same volume of 
traffic flows more smoothly.  
 
However, the initial emission reductions would not 
endure if the flow improvement induces or generates 
new cold start trips. While the actual break-even points 
vary with the pollutant considered, in general if the 
elasticity of VMT with respect to travel time is –1.0, 
then in the long-run, total emissions will be higher after 
the traffic-flow improvement (except in the case of CO2 
emissions and fuel consumption in scenario 2). This 
occurs even when longer trips, due to the reduction in 
travel times, are not explicitly considered. 
 
This has implications for what projects are selected for 
their emission reducing potential. If the objective is to 
increase total traffic on a given network, that is, to 
increase total mobility, then our simulations suggest that 
this can be achieved (since absolute travel time 
elasticities are much greater than 1.0). However, this is 
accomplished only at the expense of more emissions.  
 
These results suggest that traffic-flow improvements 
and capacity expansion projects are unlikely to provide 
lasting emission reduction benefits.  
 
Further analyses suggests a parallel effect to what has 
been derived here for induced travel. That is, the long-
term suppression of traffic would be enough to off-set 
any increases in emissions from reduced traffic flow.  

2001 IEA (ref Q Modelling results from the European Commission Auto-
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Year Author Type Evidence 
11354); 
and citing 
European 
Commiss-
ion 2000 
and 
Michaelis, 
1996 

oil non-technical measures study show that increasing 
road capacity by 5% to improve traffic flows has a net 
effect on fuel savings of about zero.  
 
The study found a 0.5% increase in private vehicle 
travel that offset the fuel savings from a 1.5% rise in 
average vehicle speeds, which in city traffic helps 
reduce fuel use (citing European Commission 2000).  
 
NOVEM, the Dutch Environment Agency, which 
carried out travel modelling for the Netherlands in a 
joint effort with Belgium, found that a policy of 
“provide roads to meet demand” would raise transport 
emissions of CO2 by a net 9% between 1990 and 2010, 
compared to a no new roads policy (citing Michaelis, 
1996). 

 
 
Other CO2 Impacts 
 
Year Author Type Evidence 
   No specific evidence found. 

 
 
Other Benefits 
 
Year Author Type Evidence 
   No specific evidence found. 

 
 
Policy Costs and/or Revenues 
 
Year Author Type Evidence 
2008 DfT (ref 

11456) 
Q Figure 4 of Dft (2008) shows the costs associated with 

delivering the M42 pilot (Hard shoulder running). This 
equates to a cost per km of motorway (both 
carriageways included) of £5.6m (outturn costs - 
covering the total cost of all of the design, development, 
delivery, construction, infrastructure and support costs 
from inception to maintenance handover).   
 
In addition to these costs, there were also costs 
associated with the pilot's communications campaign, of 
approximately £300,000 (plus VAT).  By way of 
comparison, the costs of conventional widening the 
same section of the M42 from 3 lanes to 4 in each 
direction have been estimated at between £18m and 
£25m per km of motorway, at current price levels. 
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Business and Consumer Costs 
 
Year Author Type Evidence 
   No specific evidence found. 

 
 
Unintended Consequences 
 
Year Author Type Evidence 
2006; 
 
2006 

CPRE (ref 
11624); 
Goodwin 
(ref 11625) 

Q The Council for the Protection of Rural England 
investigated three large trunk road schemes in the UK 
and a further ten smaller schemes. As with the SACTRA 
report, the authors concluded "Careful scrutiny of the 
traffic flow data suggests that traffic growth after the 
scheme opened has been significantly higher than 
growth on other nearby road corridors or national traffic 
growth." The increase was in the range of 10-35% 
within one or two years of opening. 

2008 
 
2003a 
 
2003b 
 
2001 
 
1995 

Litman (ref 
11641) 
Cervero 
(ref 11642) 
Cervero 
(ref 11643) 
Litman (ref 
11532) 
Hansen (ref 
11640) 

Q Research indicates that generated traffic often fills a 
significant portion of capacity added to congested urban 
roads. Cervero (2003a) and Cervero (2003b) (cited by 
Litman, 2008) estimated that 80% of additional roadway 
capacity is filled with additional peak-period travel, 
about half of which (39%) can be considered the direct 
result of the added capacity. Similarly, Hansen (1995) 
(cited by Litman, 2001) estimated that with respect to 
California state highways, 60-90% of increased road 
capacity is filled by new traffic within five years. Total 
vehicle travel increased 1% for every 2-3% increase in 
highway lane miles. 

2001 
 
1999 
 
1994 

Litman (ref 
11532) 
SACTRA 
(ref 11533) 
SACTRA 
(ref 11582) 

C Commentators highlight the danger of omitting the dis-
benefits of even small volumes of induced traffic from 
economic calculations (SACTRA, 1994; Litman, 2001). 
They also point to the unambiguous net environmental 
costs resulting from adding road capacity (SACTRA, 
1999). 

1994 SACTRA 
(ref 11582) 

Q In the UK, a seminal study by the Standing Advisory 
Committee on Trunk Road Assessment (SACTRA) 
identified the phenomena it called 'induced' traffic. By 
analysing the traffic flow on improved roads and 
comparing them against forecasts, it concluded "An 
average road improvement, for which traffic growth due 
to all other factors is forecast correctly, will see an 
additional [i.e. induced] 10% of base traffic in the short 
term and 20% in the long term.". 

 
 
Reasons/Arguments for Carbon Reduction Achievement and/or Failure 
 
Year Author Type Evidence 
2004 Begg (ref 

3472) and 
citing DfT, 
2003a 

C Begg (2004) describes how road investment approaches 
developed in multi-modal studies have been used, while 
the approaches suggested for the rest of the modes have 
not. “Despite the apparent rejection of ‘predict and 



Page 5 of 8 

Year Author Type Evidence 
provide’ towards the management of travel demand in 
the ITWP, DfT is also investing £21 billion over 10 
years to improve the trunk road network and increase 
overall capacity (citing DfT, 2003a). These include 
many of the programmes recommended in the multi-
modal studies, but which will be completed in isolation 
from other elements of the multi-modal ‘package’.  
 
Although this investment is mirrored by a large increase 
in investment in public transport, particularly rail, these 
roads are likely to generate additional traffic, an 
approach which appears to contradict the philosophy set 
out in the ITWP”. 

2002 Cairns et al 
(ref 11531) 

C From the mid-1990s a shift in UK Government policy 
on road building recognised that building roads was not 
always a solution to congestion, as creating new 
capacity could generate traffic. However, the opposite 
proposition, namely that reducing road space could 
reduce traffic, was not as widely accepted. 
Consequently, numerous proposals for pedestrianisation 
or bus priority schemes (which may have carbon savings 
potential) were rejected, due to fears of the problems 
that they could create on surrounding streets (11531 
Cairns et al. 2002). 

2002 Cairns et al 
(ref 11531) 

C Cairns et al (2002) examined over 70 case studies of 
roadspace reallocation from 11 countries and the 
collation of opinions from more than 200 transport 
professionals worldwide. Key findings were as follows: 

• When road space is reallocated, traffic problems 
are usually far less serious than predicted. 

• Overall traffic levels can reduce by significant 
amounts.  

Traffic reduction is partly explained by recognising that 
people react to a change in road conditions in much 
more complex ways than has traditionally been assumed 
in traffic models. 

2002 
 
1998 

Cairns et al 
(ref 11531) 
Cairns et al 
(ref 11583) 

Q Follow-up analysis by Cairns et al (2002) of twelve new 
case studies supports the conclusion of their earlier 
research (Cairns et al. 1998) that taking away road space 
from general traffic can cause overall traffic levels to 
reduce. The data analysed suggest that the scale of 
reduction can be quite substantial. In half the case 
studies analysed, over 11% of the vehicles that were 
previously using the road or the area where road space 
for general traffic was reduced, could not be found in 
the surrounding area afterwards. 

2002 Cairns et al 
(ref 11531) 

C A recurrent issue of road reallocation is whether 
displaced traffic will simply divert to neighbouring 
streets. However, the findings suggest that such 
problems are, in reality, rarely as bad as predicted and 
that, with careful planning and appropriate 
implementation, reallocating road space to lower 
emission modes of transport can result in a variety of 
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Year Author Type Evidence 
complementary benefits. Two different patterns of 
experience emerge: 
 

• In some cases, over time, traffic appears to 
creep back to its original level, or higher 
because the ‘deterrent’ provided is not sufficient 
to result in long-term changes in travel 
behaviour. There may be a real reduction in 
capacity on a treated road or area, but this is 
offset by adequate spare capacity on alternative 
routes or at other times of the day. 

• However in situations where there is not 
adequate additional capacity on other routes or 
at other times, in addition to re-routing or re-
timing trips, a wide range of other responses 
were reported in surveys. These included people 
changing their mode of travel, choosing to visit 
alternative destinations, changing the frequency 
of their journey, consolidating trips for different 
purposes, more efficient trip-making, car-
sharing, or no longer making journeys (e.g. by 
working from home occasionally).  

 
Longer-term responses included changes in job location, 
changes in household location and changes in 
developers’ choice of location for new development. 

2001 Litman (ref 
11532) 

C According to Litman (2001) traffic congestion tends to 
maintain equilibrium. If road capacity increases, the 
number of peak-period trips also increases until 
congestion again limits further traffic growth. The 
additional travel is “generated traffic” which consists of 
diverted traffic (trips shifted in time, route and 
destination), and induced travel (shifts from other 
modes, longer trips and new trips). 

2001; 
 
2000: 
 
2000 

IEA (ref 
11354) 
Fulton et al 
(ref 11638) 
Lem & 
Noland (ref 
11639) 

Q A number of studies have analysed the relationship 
between adding roadway capacity and changes in travel. 
Studies such as (Fulton et al. , 2000) and Lem & 
Noland, 2000) cited in IEA (2001) suggest that elasticity 
for travel increases as a function of increases in lane-
kilometres of capacity of the order of 0.3-0.5 in the short 
run and as high as 0.9 in the long term. The latter figure 
suggests that most of the congestion reductions gained 
by capacity expansion (with possible concomitant 
carbon savings) may eventually be lost to increases in 
traffic. 

2000 Nagurney 
(ref 584) 

C Policy makers must use caution in the design of 
instruments for pollution reduction and must take 
network topology, user cost structure, and travel demand 
structure into consideration. 
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Policy suitability for UK 
 
Year Author Type Evidence 
   No specific evidence found. 
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