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Parking 
 
 
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 covers policies designed to affect the cost and availability of 
vehicle parking whether private, public or workplace. This includes controlled (no parking) 
zones; workplace parking levies; green parking permits; and residential parking zones.  
 
Also included are actions that can change the costs to users of parking even without fee 
changes, notably through eliminations of employer parking subsidies and by fee structures 
that differentiate by modes of parking (short/long term) or travel (drive-alone/ridesharing).  
 
Evidence Tables 
 
Carbon Savings and Policy Measures 
 
Year Author Type Evidence 
   Savings from employee charging 
2008 VTPI/TDM 

(ref 11487) 
citing 
Comsis 
Corp, 1993 
and citing 
Hess, 2001 

Q Shifting from free to cost-recovery parking (prices that 
reflect the full cost of providing parking facilities) 
typically reduces automobile commuting by 10-30%, 
particularly if implemented with improved 
Transportation Choices and other complementary TDM 
strategies (citing Comsis Corp, 1993 and Hess, 2001). 

2008 VTPI/TDM 
(ref 11487) 
citing 
Kuppam, 
Pendyala 
and 
Gollakoti, 
1998 

Q A survey of automobile commuters found that nearly 
35% would consider shifting to another mode if they 
were required to pay for parking, with fees of $1-3 per 
day in suburban locations and $3-8 per day in urban 
location (citing Kuppam, Pendyala and Gollakoti, 1998). 
Table 6 shows the typical reduction in automobile 
commute trips that result from Parking Pricing. 

2008 VTPI/TDM 
(ref 11487) 
citing 
Apogee, 
1994; and 
citing 
Deakin and 
Harvey, 
1997 

Q One study estimates that Parking Pricing for work trips 
can reduce regional VMT up to 4.0%, and that Parking 
Pricing for non-work trips could reduce regional VMT 
by another 4.2% (citing Apogee, 1994). The effect of 
minimum employee parking charges was modelled in 
four major urban regions in California. The results 
indicate, for example, that in the South Coast (Los 
Angeles) region, a $3 per day parking fee would reduce 
total vehicle trips by about 2.8%, and congestion delay 
would decline by a much larger amount (8.5%) (citing 
Deakin and Harvey, 1997). 

2007 Kahn (ref 
11336) 
citing Fwa, 
2002 

Q Area licensing and parking charges scheme in Singapore 
resulted in 1.043 GJ per day energy savings with private 
vehicle traffic reducing by 75% (citing Fwa, 2002). 

2005 Dierkers et 
al. (ref 
11455) 

Q Studies conducted by the US Environmental Protection 
Agency of various employee parking programs indicate 
a 12-39 percent reduction in VMT and a 66-81 percent 
reduction in SOV use to worksites. Similarly, 
community wide pricing programs resulted in a 19-31 
percent reduction in vehicle trips. 

2005 Dierkers et 
al. (ref 

Q Dierkers et al. (2005) provides a sample calculation of 
VMT and emission savings based on 100,000 trips as 
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Year Author Type Evidence 
11455) the business-as-usual case. 

2005 Vaca (ref 
11478) 

Q A 1996 study assessed the impact of various 
transportation pricing strategies in California, including 
parking pricing. Results for a base year analysis, along 
with results for Seattle, Washington, are presented in 
Table 13-15 of Vaca (2005). 
 
Predicted base year parking charge impacts proved to be 
modest; estimated overall VMT reductions for the 
California regions ranged from -2.3 to -2.9 percent.  Yet 
the reductions were not vastly different than for the 
other pricing strategies studied, excepting a $2.00 per 
gallon fuel tax.  Table 13-16 of Vaca (2005) shows how 
employee parking charge impacts compared to those of 
selected alternative transportation pricing strategies. 

2003 Anderson 
(ref 11240) 

Q Item 7 of Table 6.1 in Anderson (2003) shows the 
potential carbon dioxide savings that might be achieved 
in the UK by workplace parking charges (approx. 1%). 

2002 BTRE (ref 
11429) 
citing 
BTCE, 
1996b 

Q In Australia, the Bureau of Transport and 
Communications Economics (BTCE) estimated that a 
trebling of (then) current all day parking charges in all 
Australian capital cities would reduce transport related 
GHG emissions by four per cent (citing BTCE, 1996b). 

2002 BTRE (ref 
11429) 
citing 
TTNCCP, 
1998 

Q In Canada, it was reported that if employees faced the 
full cost of parking (rather than having it provided ‘free’ 
by the employer) a reduction of 40 per cent in single 
occupant vehicle (SOV) use could be expected (citing 
TTNCCP, 1998). However, there was no attempt to 
estimate the greenhouse impact of such an outcome. 

   Savings from employee charging with parking cash-out 
2005 Vaca (ref 

11478) 
Q Despite low price elasticities for commuter parking, in 

18 work site case studies [in the US], the SOV  [Single 
Occupancy Vehicle] mode share decreased by an 
average of 21 percentage points in response to 
significant parking pricing strategies.  In some of these 
cases, removal or “cash-out” of employer subsidies was 
accompanied by subsidies for use of alternative travel 
modes. 

2005 Vaca (ref 
11478) 

Q Table 13-24 of Vaca (2005) provides an example of the 
emissions reductions that might be expected at an 
employment site upon institution of parking pricing. 
Reductions in emissions may be estimated based on the 
changes in vehicle trips and VMT induced by parking 
pricing. 

2002 IEA (ref 
11351)  

Q In the US a national parking tax of US$ 1.00 per hour 
(US$ 3.00 maximum per day), combined with support 
for parking cash-out programmes, could yield reductions 
in travel, fuel use and CO2 emissions for light duty 
vehicles of 4%-7% by 2010. 

2002 BTRE (ref 
11429) 
citing 
Shoup, 

Q A study of 8 Californian firms (1700 employees) that 
implemented a parking cashing–out program showed 
that it: 

• reduced the number of solo drivers to work by 
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Year Author Type Evidence 
1997 17 per cent; 

• increased the number of carpoolers by 64 per 
cent; 

• increased the number of transit riders by 50 per 
cent; and 

• increased the number who walk or bicycle to 
work by 39 per cent (citing Shoup 1997). 

 
The Californian parking cash–out program appears to 
have had a favourable impact. It is estimated that 
vehicle emissions (local and global emissions) 
attributable to the firms studied declined by 12 per cent 
as a result (citing Shoup, 1997). 

   Savings from park and ride 
2007 Shaheen 

(ref 11192) 
Q Park and ride in Stockholm will save 600 tCO2/year by 

2030-50. 
   Savings from parking information system 
2000 Marshall 

(ref 417) 
Q A parking information system in Aalborg was examined 

by Marshall (2000) (see Table 4) who found that 
average trip length for parkers was reduced and that 
there was a saving in vehicle kilometers travelled. 
However, the overall reduction in traffic in the city is 
relatively small, at 0.3%. 

   Price elasticities 
2008 VTPI/TDM 

(ref 11487) 
citing 
Vaca, 2005 

Q Even modest parking fees can affect vehicle travel 
patterns. Price elasticity of travel with respect to parking 
price ranges from –0.1 to –0.3 (a 10% increase in 
parking charges reduces trips by 1-3%). Pricing that 
applies to commuter parking tends to be particularly 
effective at reducing peak-period travel (citing Vaca and 
Kuzmyak, 2005). 

2002 BTRE (ref 
11429) 
citing 
Feeney, 
1988 

C The response to an overnight increase in the cost of 
parking for federal government employees in the US in 
1979 indicated that ‘elasticities vary considerably but 
are relatively low’ (citing Feeney 1988). 

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

 
 
Other Benefits 
 
Year Author Type Evidence 
2008 VTPI/TDM 

(ref 11487) 
C Table 9 of VTPI/TDM (2008) summarises the benefits 

of parking pricing. 
2005 Dierkers et 

al. (ref 
11455) 

C Parking supply and pricing mechanisms in conjunction 
with incentives for public transit use result in benefits to 
the local municipality including:  

• reduced demand for parking infrastructure   
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Year Author Type Evidence 
• increased use of public transit to accessible 

destinations  
• efficient means to achieve air quality and 

congestion objectives  
• increased revenues for municipalities  
• increased affordability of housing due to smaller 

parking requirement and lower  
• housing development costs 

 
 
Policy Costs and/or Revenues 
 
Year Author Type Evidence 
   No specific evidence found.  
2002 BTRE (ref 

11429) 
C The most certain efficiency gains are likely to be those 

available from cashing–out programs. The gains are 
relatively clear-cut. In the short run, the provision of a 
cashing–out option ensures parking spaces are used by 
those that value them most highly. In the long run, such 
an option would encourage the optimal number of 
parking spaces. 

2002 BTRE (ref 
11429) 
citing 
Shoup, 
1997 

C The fiscal impact of a parking cashing–out program 
would depend on location and details of the program. In 
a Californian study, because many commuters chose the 
cash option, taxable income increased resulting in an 
increase in income tax revenues of US$17 per employee 
per year after cashing out (citing Shoup, 1997). 

 
 
Business and Consumer Costs 
 
Year Author Type Evidence 
2005 Vaca (ref 

11478) 
C The optimum parking fee per unit time should be equal 

to the marginal cost of providing a parking space, since 
parking cost and availability are closely tied to vehicle 
usage and roadway congestion. 

2005 Vaca (ref 
11478) 

Q Research appears to corroborate conventional wisdom 
that parking demand, as measured by number of cars 
parking (parking facility entries), is inelastic to price. 
Parking demand elasticities range from -0.1 to -0.6, with 
-0.3 being the most frequently cited value. Most such 
elasticities have been established on the basis of 
commuter (work purpose) travel. 

2005 Vaca (ref 
11478) 

Q Analysis of 49 employer programs indicates that trip 
reduction without parking pricing requires expenditure 
by the employer of over $2.00 per employee commute 
trip reduced. In contrast, TDM programs with nominal 
pricing require a lesser expenditure of $0.50 per trip 
reduced, while sites with parking rates resembling 
market prices actually result in net revenue of $0.96 for 
the employer per trip reduced. If the avoided cost of 
employee parking is included for employers where 
relevant, the estimated savings with market rate parking 
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Year Author Type Evidence 
are increased threefold, and costs become savings for 
parking priced at nominal rates. 

2005 Vaca (ref 
11478) 
citing 
Mehranian 
et al, 1987 

C If the objective of a TDM program is to promote transit 
use and ridesharing, then it is more cost effective to 
eliminate parking subsidies to solo drivers than to offer 
additional subsidies to transit users and ride-sharers 
while continuing to subsidize drive-alone parking (citing 
Mehranian et al, 1987). 

 
 
Unintended Consequences 
 
Year Author Type Evidence 
2008 VTPI/TDM 

(ref 11487) 
citing 
Kolozsvari 
and Shoup, 
2003 

C When parking revenues are used to improve business 
district street conditions or to fund transportation 
alternatives they can increase business activity in a 
downtown (citing Kolozsvari and Shoup, 2003). 

2005 Wolfram et 
al. (ref 
11380) 

C High central-city parking charges may make city-centre 
shops less attractive compared with greenfield shopping 
centres where parking is free, and so endanger the 
viability of inner-city retail. 

2005 Vaca (ref 
11478) 

C Parking pricing will be most effective if a large 
proportion of the parking supply is priced. Otherwise, 
travellers may be able to avoid the fees by travelling 
elsewhere, possibly at greater distance. 

2002 BTRE (ref 
11429) 

C Parking charges can increase VKT as drivers search for 
parking places. 

2000 Marshall 
(ref 417) 

C Marshall (2000) examined a parking information system 
in Aalborg and cautioned that it has become easier to 
locate parking spaces, which may ultimately encourage 
more parking trips to be made, and hence offset any 
traffic and environmental benefits. 

 
 
Reasons/Arguments for Carbon Reduction Achievement and/or Failure 
 
Year Author Type Evidence 
   Cash-out 
2005 Vaca (ref 

11478) 
Q In 1992, California enacted “parking cash-out” 

legislation that required many employers to offer 
employees the option to choose cash in lieu of any 
parking subsidy offered. 
 
The before-and-after impacts for eight employers are 
summarized in Table 13-12 of Vaca (2005) in terms of 
mode shifts, vehicle trip and VMT reduction.  Overall, 
the drive alone mode share fell by 12 percentage points 
after implementation of cash-out, while the average 
commuting subsidy per employee rose by only $2.00 
per month (citing Shoup, 1997). 
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2002 BTRE (ref 

11429) 
C In the US, an increasing number of employers are 

allowing employees to ‘cash out’ their parking space. 
Cashing out allows an employer to offer free parking, 
yet offer all commuters the same subsidy, regardless of 
how they commute. 

   Potential for modal shift 
2005 Vaca (ref 

11478) 
C TDM schemes offering realistic travel alternatives tend 

not only to have visibly greater effect on employee 
vehicle trip rates, but also to sustain those changes over 
time. 

2002 BTRE (ref 
11429) 
citing 
Dadson et 
al., 1999 

C A cashing-out program is likely to have most positive 
impact if implemented in a downtown or central 
business district where public transport and carpooling 
are more viable options (citing Dadson et al., 1999).  

   Rebound effects 
2002 BTRE (ref 

11429) 
citing EEC, 
1996 

Q There is evidence in places such as central London that 
success in reducing terminating traffic by means of 
parking controls can be offset by additional through 
traffic attracted by improved road conditions. In central 
London around 40 % is through traffic, without an 
origin or destination in the area (citing EEC 1996). 

   Regulatory considerations 
2002 BTRE (ref 

11429) 
C One commentator suggests removing regulations that 

mandate minimum or maximum numbers of parking 
spaces per area of new constructions. Minimum parking 
standards are often aimed at ensuring building owners 
meet the cost of parking rather than shifting the burden 
onto public parking.  
 
In France, such regulations are seen as ‘pernicious’ by 
environmental groups because they increase the number 
of parking spaces and limit efforts by local authorities to 
encourage use of transit.  
 
In response to concerns, the draft Planning Policy 
Guidance note 13 (Transport) for England specified 
maximum, rather than minimum, parking standards. 

   Other 
2005 Vaca (ref 

11478) 
Q A review of 22 individual TDM programs showed a 

very strong relationship between the existence of priced 
and/or restricted parking and lower rates of vehicle trip 
generation (see Table 13-8 of Vaca, 2005). 

2005 Vaca (ref 
11478); 
and citing 
Comsis, 
1994 

C TCRP Project B-4 investigated TDM programs at 49 
employment sites. Those sites whose TDM programs 
included parking pricing showed significantly lower 
relative rates of employee vehicle trip generation than 
those where parking was not priced. 
 
Those 10 sites that charged “market rates” for parking 
had vehicle trip rates that averaged 32.2 percent below 
ambient levels, and those 10 sites that had nominal rates 
(at least some user charge, but below market rates) 
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Year Author Type Evidence 
averaged 17.9 percent below ambient.  In contrast, the 
remaining 29 TDM program sites, which imposed no 
price for parking, averaged only 8.4 percent below 
ambient trip rates – see Table 13-9 of Vaca, 2005 (citing 
Comsis, 1994). 

 
 
Policy suitability for UK 
 
Year Author Type Evidence 
   No specific evidence found. 
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