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Abstract 
This paper explores the effects of the Swedish congestion charges 10 years on. 
We find that the price elasticity of the traffic across the cordon was lower when 
the charging levels were increased than when they were first introduced, in 
Stockholm and in Gothenburg. The price elasticity was also lower when the 
Stockholm system was extended to include the Essinge bypass (E4/E20). The 
implication of these results is that adjustments in charging levels between days 
and seasons would have a limited effect on traffic volume. Moreover, the 
elasticity is substantially higher in the off-peak period than in the peak. A third 
finding is that the long-term elasticity is declining in Gothenburg but increasing 
in Stockholm. Public support is also declining in Gothenburg but increasing in 
Stockholm. The operating costs of the systems have declined.  
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1 INTRODUCTION 

In 2016 the Swedish congestion taxes are celebrating their tenth anniversary.  
Time-of-day dependent cordon-based congestion charging systems were 
introduced in Stockholm in 2006 and in Gothenburg in 2013. In Stockholm, the 
peak charge was increased by 75% in January 2016 and the system was 
extended such that it was also levied on the Essinge bypass (E4/E20). In 
Gothenburg, the peak charge was increased by 22% in January 2015. The five-
year effects of the Stockholm system and the one-year effects of the Gothenburg 
system, with regard to traffic effects and public and political opinion, have been 
studied in previous papers (Börjesson et al., 2012; Börjesson and Kristoffersson, 
2015). This paper contributes to the previous literature by comparing the long-
run trends in the two cities, including the effect of the increased peak charges, 
with regard to the traffic effects, system costs, and public and political support.  
 
Börjesson et al. (2012) show that in Stockholm the long-run price elasticity of 
the traffic across the cordon is higher than the short-run, consistent with the 
finding by Goodwin et al. (2004) that long-run fuel price elasticities are higher. 
In Gothenburg, however, we find the opposite trend: the price elasticity has 
declined over the years. The same opposite trends are found for public support: 
increasing in Stockholm and declining in Gothenburg. We also find that the price 
elasticity observed after the introduction is substantially higher than the price 
elasticity observed after the increase, in both cities. Due to access to more 
detailed data than in previous studies on the Swedish congestion charges, we 
are also able to contribute to the literature by studying the effects on different 
types of vehicles, including company cars. Company cars make up 37% 
(Stockholm) and 21% (Gothenburg) of all passenger cars across the cordon 
(corresponding to 24% and 14%, respectively, of the total traffic volume across 
the cordon). The number of company cars increased when charges were 
increased: the drivers do not pay the charge (the firms do, and this fringe 
benefit to the drivers making private trips are not taxed). We end this paper 
with a forward-looking summary of the lessons drawn from the past decade 
with congestion charges and the implications for the decade to come.  
 
Evidence from London (2008) and Singapore (Olszewski and Xie, 2005, 2002) 
indicates small demand effects in response to adjustments in pricing levels, but 
these studies suffer from large uncertainty. Using data from the carefully 
monitored increases in the charging levels of the two Swedish systems, we find 
the same result. The small price sensitivity of an increase in charging levels and 
even extensions of the system (as found in Stockholm) indicate limited benefits 
of dynamic congestion charging levels. 
 
There might be several reasons for the lower elasticity of an increase, and we 
underscore that elasticities are expected to vary with price levels and market 
shares (Train, 2003). First, the price elasticity of the congestion charges would 
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be expected to reduce when the charges are increased, simply because the most 
price-sensitive drivers are already priced off the road at its first introduction 
and are no longer on the road when charges are later increased. Second, it might 
be due to transaction costs. In Sweden, 25% pay the congestion charge via 
direct debit (Source: The Swedish Transport Agency); however, many of the 
remaining 75% pay via electronic invoice, which has an almost equally low 
transaction cost. Also, transaction costs have reduced over the years1, but this 
has not led to traffic increases. Hence, transaction costs could be one reason for 
the higher elasticity when the charge was introduced, but probably not the main 
reason. A third possible reason for the lower elasticities is a zero-price effect, 
referring to the phenomenon that decisions concerning free goods differ from 
the decisions concerning priced goods. Shampanier et al. (2007) find that the 
demand effect in response to a price increase is stronger if the good was initially 
free than if it was already priced. They put forward three hypotheses explaining 
why decisions concerning free goods differ from the decisions concerning 
priced goods, and why the demand for free goods is higher than expected from a 
simple cost-benefit calculation: ‘Social Norms’, ‘Mapping Difficulty’ and ‘Affect’. 
We believe that the latter two hypotheses are relevant for congestion charges. 
 
Mapping difficulty refers to a situation where the consumer’s valuation of the 
good suffers from uncertainty. If the good is free, the consumer is still certain 
not to lose from the transaction, but if the good has a positive price then the net 
benefit of the transaction is uncertain, and there is a risk of a net loss. This risk, 
in combination with loss aversion (Tversky and Kahneman, 1991), would 
reduce the demand for goods with a positive price. Anchoring (Tversky and 
Kahneman, 1975) is another form of mapping difficulty that may also be 
relevant for congestion charges. Before the congestion charges were levied, the 
charge was anchored at zero, but once the travellers are used to the charge, the 
anchor is shifted upward. 
  
Affect refers to the possibility that decisions concerning free products are cued 
by positive affective reactions, whereas decisions concerning products requiring 
a trade-off between costs and benefits are more complicated and therefore 
trigger more cognitive brain processes. This hypothesis relates to the theories in 
brain research and psychology that distinguish between two systems of 
cognitive processes: one characterized by intuition and the other by reasoning 
(Epstein, 1994; Hammond, 1996; Jacoby, 1996; Jacoby and Dallas, 1981; 
Kahneman, 2003). These systems have often been labelled System 1 and System 
2 (Stanovich and West, 2000). Kahneman (2003) describes the operations of 
System 1 as fast, effortless, affective and intuitive and System 2 as slow, 
conscious and logical. Decisions concerning free goods are less complicated and 
thus in general processed by System 1, whereas decisions concerning a trade-off 
between costs and benefits to a larger extent are processed by System 2. 

                                                        
1 During the trial in 2006, payment of the charge had to be made within fourteen days after 
passing the cordon and there was no invoice sent by mail. Payment could be done at specific 
shops (Pressbyrån and 7-eleven), via autogiro or bank transfer. Since 1 August 2008 a monthly 
invoice for the crossings during the previous month is mailed to the owner (by ordinary mail or 
as an E-invoice direct to the internet bank of the driver) of the vehicle and it has to be paid 
within the next month.  

http://science-community.sciam.com/blog-entry/Mind-Matters/Betting-Consciousness-Ancient-Question-Meets/300004485
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According to these theories, decisions concerning a trip involving the congestion 
charging would thus to a larger extent activate System 2.  
 
A further contribution to the literature is that we compute elasticities for peak 
and off-peak trips separately. In Stockholm and in Gothenburg, we find that the 
off-peak elasticity is substantially higher than the peak elasticity. Reviewing 
estimated price elasticities for public transport demand, Litman (2013) also 
finds that price elasticity for off-peak trips are 1.5-2 times higher than the peak. 
Interestingly, elasticities in response to a uniform price increase, computed by 
the Swedish and Danish (Rich and Hansen, 2016) national transport models are 
not in general lower for commuting trips. Contrary to observed behaviour, the 
transport models also predicted similar price elasticities for traffic across the 
cordon for the peak and off-peak. One possibility is that the lower price 
elasticity of the charges in peak is caused by the same mechanisms as the lower 
price elasticity of the increase: even a small charge reduces traffic significantly. 
Another possibility is that non-commuting trips are more flexible than 
commuting trips primarily in the departure time and destination choice 
dimensions, and that the transport models do not manage to model these 
adaptation strategies appropriately.  
 
The public support for congestion pricing has been observed to increase after 
the introduction of congestion charges in several cities (e.g. London (Schade and 
Baum, 2007), Stockholm (Eliasson, 2014), Norway (Tretvik, 2003), the United 
States (Zmud (2008) quoted in Anas and Lindsey (2011)), and Milan (Ozer et al., 
2012). An increased support was also observed in Gothenburg, which can be 
explained primarily by status quo bias (Börjesson et al., 2016). However, in this 
paper we find that the public support has again started to decline in 
Gothenburg, but is still increasing in Stockholm. 
 
This paper is organized as follows. Section 2 gives a brief overview of the design 
of the development of the charging systems in Stockholm and Gothenburg. 
Section 3 computes elasticities and compares the elasticities to the trip 
elasticities computed by the Swedish and the Danish transport models. Section 
4 discusses the long-term trends in public and political support and Section 5 
concludes the paper with implications for the next decade with congestion 
charges. 

2 THE CHARGING SYSTEMS 

2.1 System Design 

The Stockholm system was introduced in January 2006, and designed as a toll 
cordon around the inner city. Charges are time-dependent and levied 6:30-
18:30 on weekdays. Vehicles are charged when crossing the cordon in both 
directions. Since January 2016 a charge has also been levied on the Essinge 
bypass (E4/E20), forming the system depicted in Figure 1. Since 2006, the 
charge had ranged between 1 EUR2 and 2 EUR per passage, but in January 2016 

                                                        
2 Throughout the paper, we use the conversion rate of 10 SEK ≈ 1 EUR. 
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the charging levels were increased to range from 1.1 EUR to 3.5 EUR per 
passage (Table 1). Hence, the charge increased by 75% in the peak but only 10% 
in the off-peak. The maximum charge for one day also increased from 6 EUR to 
10 EUR.   

 
Figure 1: The Stockholm congestion charging cordon. 

 
Table 1: Charged amount (EUR) in Stockholm depending on time of day before and after the charge 
increase. 

Stockholm 

 
Time 

Inner city 
cordon 

Introduced 
2006 

Inner city 
cordon 

Introduced 
2016 

Essinge 
bypass 

(E4/E20) 
Introduced 

2016 

06:30–06:59 1.0 1.5 1.5 

07:00–07:29 1.5 2.5 2.2 

07:30–08:29 2.0 3.5 3.0 

08:30–08:59 1.5 2.5 2.2 

09:00–09:29 1.0 1.5 1.5 

09:30–14:59 1.0 1.1 1.1 

15:00–15:29 1.0 1.5 1.5 

15:30–15:59 1.5 2.5 2.2 

16:00–17:29 2.0 3.5 3.0 

17:30–17:59 1.5 2.5 2.2 

18:00–18:29 1.0 1.5 1.5 

18:30–06:29 0 0 0 
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The Gothenburg charging scheme consists of a circle cordon with two antlers 
(see Figure 2). Congestion has always been more local in Gothenburg, and 
occurs mainly around the highway hub to the north of the city centre, explaining 
why (as opposed to Stockholm) the highways are charged. Vehicles are charged 
when crossing the cordon in both directions. Charges are time-dependent and 
levied 6:00-18:30 on weekdays. From the introduction of the charging system in 
January 1st 2013 and to the end of 2014, the charge ranged from 0.8 EUR to 1.8 
EUR, but since January 1st 2015 the charge has ranged from 0.9 EUR to 2.2 EUR 
per passage (Table 2). The charge was increased by 22% in the peak but only 
13% in the off-peak. The maximum charge has been 6 EUR since its introduction 
and a multi-passage rule states that if passing the cordon more than once within 
60 minutes, only the highest charge has to be paid.  
 

 
 

Figure 2: Gothenburg with the toll cordon (solid line). The highway hub where the main bottlenecks 
are located is depicted with a dashed circle and the inner city with a dotted circle. 

Table 2: Charged amount (EUR) in Gothenburg depending on time of day before and after the charge 
increase. 

Gothenburg 

 
Time 

Cordon 
Introduced 

2013 

Cordon 
Introduced 

2015 

06:00–06:29 0.8 0.9 

06:30–06:59 1.3 1.6 

07:00–07:59 1.8 2.2 

08:00–08:29 1.3 1.6 

08:30–14:59 0.8 0.9 
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15:00–15:29 1.3 1.6 

15:30–16:59 1.8 2.2 

17:00–17:59 1.3 1.6 

18:00–18:29 0.8 0.9 

18:30–05:59 0 0 

 
Stockholm and Gothenburg use the same system administration and technology 
(ANPR). The user has different possibilities to pay the charge. The default 
payment system means that an invoice covering all charges during the past 
month is sent to the vehicle owner. Vehicle owners can also sign up for 
electronic invoice or direct debit. In Sweden, 25% pay the congestion charge via 
direct debit (Source: The Swedish Transport Agency). Data is not available on 
the share of users paying via electronic invoice, but it is a substantial share. 
 
When the charges were introduced in Stockholm 2006, the reduction of traffic 
across the cordon stabilized at approximately 20%. In Gothenburg, the 
reduction in traffic volume across the cordon during charged hours stabilized at 
approximately 12%. Travel times reduced significantly in both cities, but in 
Stockholm, travel time reductions occurred in a much larger part of the network 
than in Gothenburg. In Stockholm, the congestion was much more widespread 
in a larger part of the network prior to the charges, mainly because of the 
blocking of intersections upstream of the bottlenecks. Substantial travel time 
reductions were, therefore, achieved in the suburbs far from the toll cordon.  
 
The adaptation mechanisms observed in Stockholm and Gothenburg are 
remarkably similar: commuters diverted to public transport and discretionary 
travellers adapted in other ways. This result is supported by a model-based 
study (Börjesson et al., 2014) showing that the traffic effects and adaptations 
costs are surprisingly stable across different types of traffic systems. 

2.2 Company Cars 

In this paper, we define a company car as a passenger car owned by a legal 
person that is not used as a taxi. According to the Gothenburg travel survey 
(City of Gothenburg, 2013), 8% of the citizens of Gothenburg have always access 
to a company car for private trips. According to a travel survey conducted in the 
Stockholm County in 2015 (Stockholm County Council, 2016), 10% of the 
citizens of Stockholm have access to a company car for private trips. According 
to 2014 registered data, company cars make up 34% of all passenger cars in 
Stockholm, 26% in Gothenburg and 23% in the rest of Sweden. Compared to the 
taxation of private cars, company cars are heavily subsidized, in particular 
alternative fuel vehicles. The subsidies are particularly high for commuters 
because the benefit of free parking at work is not taxed. 
 
Moreover, according to a court decision in 2008, congestion charges for private 
trips made with a company car are already included in the fringe benefit, which 
company car drivers are taxed for. 3 This means that even if the firm (or leasing 
firm) pays the congestion charge, the driver is not taxed for this benefit. What 

                                                        
3 Decision by the Swedish Administrative Court 2008-10-22 case number 4006-08  
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more, if the employer does not cover the employee’s congestion charge, the 
fringe benefit should be adjusted, implying that almost all employers pay the 
congestion charges for company cars also for private trips. This also reduces 
administrative costs. The company car fringe benefit is negotiated between the 
company and the employee and the company might in the longer-run demand a 
higher price for company cars in Stockholm and Gothenburg due to the 
congestion charge. This will, however, not be related to the paid congestion 
charge, which destroys the price signal that the congestion charges are design to 
make.   
 
The current practice, that employers pay the congestion charges for private 
trips made with a company car, and the court decision that they would be 
included in the fringe benefit taxation, were not planned when the charges were 
introduced in Stockholm. The tax court decision was however already taken 
when charges were introduced in Gothenburg. The case of company cars 
demonstrates that the distribution of costs and benefits of a charging system 
depends on the design of the system, including exemptions and discounts 
(Eliasson, 2016; Ison and Rye, 2005; Levinson, 2010). 75% of company car 
drivers belong to the top three (out of eleven) income classes (Ynnor, 2014).  
 
According to the data from the charging system, the share of passenger cars 
owned by a legal person, including taxis, crossing the cordon in Gothenburg has 
remained steady at approximately 21% of all vehicles (27% of all passenger 
cars) since 2013 (Source: The Swedish Transport Agency). In the Gothenburg 
survey, the 8% of the respondents stating that they have access to a company 
car also stated that they pass the toll cordon almost twice as often as other 
citizens (0.7 vs 0.4 times per day) (Börjesson et al., 2016). From this we 
conclude that company cars make up approximately 14% of all vehicles crossing 
the cordon (corresponding to 20% of all passenger cars crossing the cordon). 
Assuming that 7% of the crossings are taxis (it is 8% in Stockholm), this adds up 
to the observed 21% of passenger cars owned by a legal person crossing the 
cordon.  
  
In Stockholm, the share of company cars across the cordon was approximately 
23% in 2006-2011. According to data from the charging system, the share of 
company cars crossing the original cordon was still 23% in October 2015, 
increasing further to 25% in March 2016 (the number of company cars 
increased 4%)4. The share of company cars on the Essinge bypass (E4/E20) was 
18% in October 2015 increasing to 20% in March 2016 (increasing 7%)5. 
  
Some of the company cars crossing the toll cordon may be business trips, and it 
is not possible to know how many. However, there are indications that a 
substantial share of these trips are private, mostly commuting. First, less than 
10% of the company cars that crosses the cordon are vehicles crossing the 
cordon more than twice a day. Although the number of company cars crossing 

                                                        
4 The share of company cars of all passenger cars crossing the original cordon was 36% in 2015 
and 39% in 2016. 
5 The share of company cars of all passenger cars on the Essinge bypass was 28% in 2015 and 
33% in 2016. 
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the cordon did increase markedly in Stockholm in 2016, company cars passing 
the cordon more than twice per day did only increase marginally. Second, the 
time-of-day volume profile for company cars is similar to the profile of private 
passenger cars, with distinct peaks indicating commuting. The company cars 
crossing the cordon increased most in the afternoon peak, also suggesting 
increased commuting by company cars. 
  
In Stockholm, the congestion charges might be one driver for the increased 
share of company cars in the car fleet. Since 2005 (before congestion charges 
were introduced) the share of company cars of all passenger cars in the 
Stockholm county has increased from 39% to 42% while it has been constant in 
the rest of Sweden. There is not any similar increase in Gothenburg.  

2.3 System costs 

The investment cost for the Stockholm system introduced in 2006 was 
approximately 200 MEUR (Eliasson, 2009). This cost includes the initial cost for 
planning and commissioning of the system (including such items as system 
development and staff training) and operating costs during the first year. The 
annual operating cost (covering maintenance and reinvestments essential to 
operating the system) was 22 MEUR in the second year of operation of the 
system.   As explained by Hamilton (2011), one of the main cost drivers of the 
Stockholm system was the requirement of an extremely high resilience, 
essential because of the high political risk. To cite Hamilton (2011) “To manage 
the high risk level in the project, the system (in the broad non-technical sense of 
the word) was built with redundant components, processes and staffing.” The 
political risk was a result of the initially low levels of public and political 
support, and the critical media coverage. 
 
The investment cost of the Gothenburg system was substantially lower than that 
of the Stockholm system, because it was built as an extension of the well-
functioning Stockholm system. Hence, the risk that the system would not 
function properly was viewed as virtually non-existent from the political and 
public perspective.  The cost of the Gothenburg extension was 76 MEUR, but 
only approximately half of that was a direct cost for the Gothenburg system 
(infrastructure, roadside, project management, testing of the system, 
information and education). The other half (35 MEUR) of the total budget was a 
cost for developing a new national central system for Swedish congestion 
charges. The central system of the original Stockholm system was developed 
and managed by IBM up until 2012. When introducing congestion charging in 
Gothenburg, this had to be replaced by a national central system.  A new central 
system was necessary also to impose taxes on new bridges in the cities Motala 
and Sundsvall, and not only for the Gothenburg system.  
 
The operating cost of the Stockholm system fell gradually after the introduction.  
In 2013, the operating cost of the Stockholm and the Gothenburg systems was 
24 MEUR in total. 6  

                                                        
6 https://www.transportstyrelsen.se/sv/Press/Kommentarer-och-fortydliganden/Vad-kostar-
det-att-ta-ut-trangselskattinfrastrukturavgift-/  

https://www.transportstyrelsen.se/sv/Press/Kommentarer-och-fortydliganden/Vad-kostar-det-att-ta-ut-trangselskattinfrastrukturavgift-/
https://www.transportstyrelsen.se/sv/Press/Kommentarer-och-fortydliganden/Vad-kostar-det-att-ta-ut-trangselskattinfrastrukturavgift-/
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The London charging system is more expensive than the Swedish systems: the 
latest estimate for London is a yearly (April 2015 - March 2016) operation cost 
of 90.1 M£ (compared to the revenue of 258.4 M£, 35%) (Transport for London, 
2016), which is still a large improvement compared to 141.4 M£ (compared to 
the revenue of 186.7 M£, 76%) for the first year after its introduction in London 
(Transport for London, 2004). A key difference between the Swedish systems 
and the London system is that the payments of the latter are partly manual. The 
payments of the Swedish system are fully automated.  Mackie (2005) suggest 
that one reason for the high operation cost is rent-seeking behaviour of the 
private contractor. 

3 ELASTICITIES 

In this chapter, we explore the effects of the Stockholm and Gothenburg charges 
by (i) comparing the long-run price elasticity trends between Stockholm and 
Gothenburg, (ii) comparing the peak and off-peak elasticity in the two cities, (iii) 
comparing the price elasticity observed when the peak charging levels were 
increased against those observed at the introduction of the charges, in both 
Stockholm and Gothenburg, and (iv) comparing the elasticities of the extension 
of the Stockholm system.  The arc elasticities are calculated as 

𝐸𝑥→𝑦 =  
𝐿𝑂𝐺(𝐷𝑦)−𝐿𝑂𝐺(𝐷𝑥)

𝐿𝑂𝐺(𝑃𝑦)−𝐿𝑂𝐺(𝑃𝑥)
, 

 
(1) 

where 𝑥 refers to the initial state, 𝑦 to the new state, 𝐷 is demand, 𝑃 is price 
level and 𝐸 is elasticity. 

3.1 Long-run elasticities 

Table 3 shows how the price elasticity for Stockholm was computed for the 
years 2006-2011. To compute the long-run elasticities, one needs to take into 
account that the traffic volume is influenced by other factors than the 
congestion charges over the course of years. The real charge is also influenced 
by inflation. Because of external factors influence the traffic volume it becomes 
increasingly difficult to separate the effects of the congestion charges from other 
external factors the longer the charges have been in place. For this reason, we 
do not attempt to calculate elasticities for years beyond 2011. 
 
According to a time series model applied by Börjesson et al. (2012) the external 
factors explaining the trend in the traffic across the cordon in Stockholm are 
employment and relative car ownership in the county, as well as fuel price 
(several other variables were also tested but added no explanatory power).  The 
total effect on the traffic volume across the cordon of these factors is shown in 
the first row in Table 3.  The third row of Table 3 shows the reduction of traffic 
across the cordon, adjusted for external factors to the 2005 level. This row thus 
shows estimates of what the traffic volume would have been had the external 
factors remained constant since 2005. Alternative fuel cars were exempt until 
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2012, and in 2006 also taxis were exempt from charges. The share of exempt 
traffic varied between 28% and 25% between 2006 and 2011. The fourth row of 
Table 3 shows the reduction of non-exempt traffic, adjusted for external factors 
to the 2005 level.  
 
To calculate the average trip costs, excluding the congestion charge, we assume 
the driving cost per kilometre used by the Swedish tax authorities, 0.13 EUR/km 
in 2006. The average trip length for trips crossing the cordon to/from 
Stockholm inner city is 13 km (Börjesson et al., 2012). The congestion charge 
per passage is adjusted for inflation and tax deductibility for company cars. 
Using trip cost and traffic volume of 2005 as initial state, the price elasticity of 
the traffic volume across the cordon is computed. The table shows that the 
elasticity increased steadily over the years after the introduction, from -0.70 at 
introduction in 2006 to -0.86 in 2011.  
 
The adjusted (for external factors) traffic volumes of private traffic, excluding 
company cars and taxis (31% of the traffic across the cordon in 2006), and light 
and heavy trucks (18% across the cordon in 2006), are shown further down in 
Table 3. The calculations for private traffic results in the elasticity -1.27 in 2006, 
increasing to just below -1.9 in the later years.  
 
Table 3: Elasticities of congestion charging in Stockholm for the years 2006-2011. Price level 2006.  

 2005 
(without) 

2006 
(with) 

2007 
(with) 

2008 
(with) 

2009 
(with) 

2010 
(with) 

2011 
(with) 

Total effect on traffic 
volume from external 
factors 

- 
0.58% 2.77% 3.22% 4.70% 3.85% 2.86% 

Real average trip cost 
excluding the charge 
(EUR) 1.95 1.95 1.95 1.95 1.95 1.95 1.95 

Charged hours: total        

Traffic volume across the 
cordon adjusted to 2005 
levels wrt external factors 
(veh/h) 37 291 29 306 29 495 29 583 29 137 29 207 28 975 

Non-exempt traffic 
volume across the cordon 
adjusted to 2005 levels 
wrt external factors 
(veh/h) 30 031 21 101 21 770 21 602 20 818 21 080 21 082 

Real average charge 
(EUR) 

- 
1.280 1.055 1.035 1.056 1.030 0.992 

Elasticity charged hours - -0.70 -0.74 -0.77 -0.85 -0.83 -0.86 

Charged hours: private        

Traffic volume across the 
cordon adjusted to 2005 
levels wrt external factors 
(veh/h) private 25 175 13 279 12 863 12 445 11 055 11 572 11 767 

Real average charge - 1.28 1.06 1.04 1.06 1.03 0.99 
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private (EUR) 

Elasticity charged hours 
private 

- 
-1.27 -1.55 -1.65 -1.90 -1.83 -1.85 

 
Table 4 shows how the corresponding elasticities for Gothenburg are calculated, 
for the years 2013-2015. There is no time series model to control for external 
factors for Gothenburg (like the one used for Stockholm). For this reason, we 
assume that the traffic increase due to other factors than congestion charges 
equals the national growth in car traffic. The first row of Table 4 shows how the 
national car traffic growth increased, which can be explained by GDP growth 
and a declining fuel price (Bastian et al., 2016; Bastian and Börjesson, 2015). 
The second row of this table shows the trip cost excluding the congestion 
charge. For Gothenburg, the trip length for cars crossing the cordon is 15 km, 
taken from the two-wave travel survey conducted before and after the 
introduction of charges (City of Gothenburg, 2013). The Swedish tax authorities’ 
driving cost was 0.185 EUR/km in 2013. 
 
Note that the average charge per trip is lower for Gothenburg than for 
Stockholm, because of lower charging levels and the multi-passage rule (see 
Section 2).  
 
As for Stockholm, we also compute the elasticities for private trips only, i.e. 
passenger cars that are not company cars, taxis (which has remained stable at 
around 21% since 2013) or light and heavy trucks (which has remained stable 
at around 22% since 2013). Note that the average charge is higher for private 
trips because of the zero cost for company car drivers applying in more recent 
years (see Section 2.2).  
 
For Gothenburg, we can also compute the elasticity for peak and off-peak 
separately for the years 2013-2015 (this cannot be done for Stockholm for all 
years 2006-2011 due to lack of data). Off-peak refers to the hours where the 
lowest charging level applies, whereas peak refers to the hours with higher 
charging levels including shoulder charging. This means that for Gothenburg 
peak hours correspond to 6.30-8.29 AM and 15.00-17.59 PM, whereas for 
Stockholm the peak hours are 6.30-9.29 AM and 15.00-18.29 PM. 
 
Table 4 shows that the elasticity for the total traffic volume across the cordon in 
Gothenburg was -0.69 in 2013. This figure is almost identical to the elasticity 
observed in Stockholm in the first year after the introduction of charges, which 
was -0.70. For private trips (privately owned passenger cars), the figures for 
Stockholm and Gothenburg are also similar in the first year: -1.27 for Stockholm 
(Börjesson et al., 2012) and -1.18 for Gothenburg. The similarity of these 
elasticities is particularly interesting given the large difference in public 
transport market share: 75% for commuting trips across the cordon in 
Stockholm compared to approximately 25% in Gothenburg. 
 
There do, however, seem to be different long-run trends in the two cities. 
Whereas the Stockholm elasticity has steadily increased over the years from -
0.70 at its introduction in 2006 to -0.86 in 2011 (Börjesson et al., 2012), the 
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Gothenburg charging elasticity has declined from -0.69 in 2013 to -0.52 in 2015 
(Table 4). The 2015 elasticity for Gothenburg is not directly comparable with 
the previous elasticities and the Stockholm elasticities up to 2011, because of 
the increases in the charging levels in January 2015 (see Section 3.3). However, 
the 2014 elasticity is also lower than that observed for 2013. Moreover, 
according to Table 4 the off-peak elasticity has also declined over the years 
although the charge increase in January 2015 was negligible in the off-peak, 
from 0.8 to 0.9 EUR.  
 
Table 4: Elasticities of congestion charging in Gothenburg for the years 2013-2015. Inflation has been 
close to zero 2013-2015. Price level 2012 

 2012 
(without) 

2013 
(with) 

2014 
(with) 

2015 
(with) 

Total effect on traffic volume from external factors - -0.10% 2.30% 1.20% 

Real average trip cost excluding the charge (EUR) 2.78 2.78 2.78 2.78 

Charged hours: total     

Traffic volume across the cordon adjusted to 2005 levels 
wrt external factors (veh/h) 

52 597 46 855 47 581 47 525 

Real average charge (EUR) - 0.51 0.50 0.59 

Elasticity charged hours - -0.69 -0.60 -0.52 

Charged hours: private     

Traffic volume across the cordon adjusted to 2005 levels 
wrt external factors (veh/h) 

29 717 26 473 27 169 26 852 

Real average charge private (EUR) - 0.59 0.58 0.69 

Elasticity charged hours private - -1.18 -1.01 -0.85 

Peak: total     

Traffic volume across the cordon adjusted to 2005 levels 
wrt external factors (veh/h) 

62 516 55 848 56 609 56 258 

Real average charge (EUR) - 0.65 0.63 0.77 

Elasticity peak - -0.53 -0.49 -0.43 

Charged off-peak: total     

Traffic volume across the cordon adjusted to 2005 levels 
wrt external factors (veh/h) 

45 984 40 860 41 562 41 702 

Real average charge (EUR) - 0.37 0.39 0.44 

Elasticity charged off-peak - -0.93 -0.77 -0.67 

 
The discrepancy between Stockholm and Gothenburg regarding the direction of 
the trends in the elasticities might be driven by differences in city structures 
and transport systems. Gothenburg is much smaller and less dense than 
Stockholm, and with most workplaces not situated in the city centre. The lower 
public transport share in Gothenburg might also play a role. Together, this 
means fewer ways to adapt to the charges in the long run. Some drivers might 
even have tried public transport but switched back to car. 

3.2 Peak and off-peak elasticities 

In this section, we look more closely at the elasticities in the peak and off-peak 
period at introduction of the congestion charges in Stockholm (2006) and 
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Gothenburg (2013). Table 5 shows that the elasticity in the off-peak is higher 
than the peak elasticity in both Stockholm and Gothenburg. In Stockholm, the 
latter is 1.8 times higher (-0.89/-0.49) and in Gothenburg it is 1.7 times higher (-
0.93/-0.53).  This is consistent with Litman (2013) writing that ‘Elasticities for 
off-peak transit travel are typically 1.5-2 times higher than peak-period 
elasticities’.7 Litman suggests that the reason for the difference between off-
peak and peak elasticities is that commuting trips are less price-elastic than 
trips for other purposes.  
 
Table 5: Gothenburg congestion charge elasticities in peak and off-peak. Price level 2013 for 
Gothenburg and 2006 for Stockholm. 

 Stockholm Gothenburg 

 Peak 
Charged 
Off-peak 

Peak 
Charged 
Off-peak 

Traffic volume across the cordon 
without charges (veh/h) 

38 934 30 119 62 516 45 984 

Traffic volume across the cordon 
with charges (veh/h) 

30 380 22 735 55 848 40 860 

Real average trip cost excluding the 
charge (EUR)  

1.95 1.95 2.78 2.78 

Real average charge (EUR) 1.29 0.72 0.65 0.37 

Elasticity -0.49 -0.89 -0.53 -0.93 

 
Interestingly, the Swedish transport model, used to predict the effect of the 
Stockholm and Gothenburg charges, predicted in both cities the reduction in 
traffic volume across the cordon with high accuracy in the peak but predicted 
too small a reduction in traffic volume in the off-peak (Eliasson et al., 2013; 
West et al., 2016). One potential reason for the lower model accuracy is that the 
discretionary travellers adapted using more heterogeneous mechanisms than 
commuters (who mainly shifted travel mode), and that the model failed to pick 
up these mechanisms.  
 
To explore this issue further, we compare uniform price elasticities for 
commuting and non-commuting trips produced by the Swedish and Danish 
national transport models. The appendix includes both trip and mileage price 
elasticities (and cross-elasticities) for regional travel in Sweden (trips below 
100 km). It also includes the corresponding elasticities computed by the Danish 
transport model (Rich and Hansen, 2016). In general, the trip price elasticities 
are lower than the mileage price elasticities, because reducing the number of 
trips in response to a uniform price increase is only one adjustment strategy. 
Destination and route choice can reduce travel distance but not frequency, and 
therefore only influence the mileage price elasticity. Moreover, the elasticities 
we found for the congestion charges are higher than the mileage price 
elasticities because trips across the cordon can be avoided by changing 
destination, route or departure time. 

                                                        
7 The quote can be found in the third paragraph on page 49.  
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There are no clear signs of higher trip elasticities for non-commuting trips than 
for commuting trips in the Swedish model. For car travel, mileage price 
elasticity for non-commuting trips is only slightly higher than for commuting 
trips. (For public transport and slow modes, it is actually higher for commuting 
trips.) In the Danish model, the leisure trips have higher price elasticity than 
commuting trips (mileage and trip elasticities) by car, but the other non-
commuting trips, for instance shopping, are not more elastic than commuting 
trips.   
 
One possibility is that the lower price elasticity observed for the congestion 
charges in peak is explained by the same mechanisms that explain the lower 
price elasticity of the increase compared to the introduction: even a small 
charge reduces the traffic significantly. If this is explained by a zero-price effect 
or transaction costs (see Section 3.3), the transport model would not be able to 
capture it. Another possibility is that non-commuting trips are more flexible 
than commuting trips primarily in the departure time, destination choice or 
trip-chaining dimensions, and that the transport models fail to model this 
appropriately. 

 
We have also included the cross-price elasticities computed by the transport 
models in the tables in the appendix. The cross-elasticities cannot be computed 
with the same accuracy for congestion charges in the peak and off-peak since 
the effect on the number of public transport trips is more uncertain than for car. 
The cross-price elasticities of the Stockholm congestion charges for public 
transport were 0.13 and 0.11 (Börjesson et al., 2015) for peak and off-peak, 
respectively.  They are of the same size as the cross-elasticites computed by the 
Swedish model but lower than those computed by the Danish model.  
  
In Gothenburg, the public transport trips in OD pairs affected by congestion 
charges increased by 9% during the first months after the implementation. This 
implies a cross-price elasticity of 0.33 in total.8 The lower cross-price elasticity 
for Stockholm might be explained by the low market share for car to and from 
the inner city. We do expect the cross-price elasticities to be lower in cities with 
low market share for car: in a standard logit model, for instance, the cross-price 
elasticity is proportional to the market share (Train, 2003). 

3.3 Increasing Charging Levels and the Stockholm System Extension   

In 2015, the Gothenburg charging levels were increased 22% (from 1.8 to 2.2 
EUR) in the peak, but barely at all in the off-peak (from 0.8 to 0.9 EUR). In 2016, 
the Stockholm peak charge was increased by 75% (from 2 to 3.5 EUR) but the 
off-peak charge was increased only marginally (from 1 to 1.1 EUR). In this 

                                                        
8 The total number of public transport trips in the charged OD-pairs increased from 211 000 to 
224 000 City of Gothenburg, 2013. According to the costs given in Table 3, log(cost with/cost 
without)= log((0.51+2.78)/2.78)=0.073. Hence, the cross-price elasticity is 
log(223/211)/0.073=0.33. However, the cross-elasticity is zero for other trips and higher for 
commuting trips. 
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section, we compare the peak price elasticities observed when the charges were 
increased to those observed when they were first introduced. 
 
Table 6 shows that in Gothenburg the peak elasticity was -0.15 when the charge 
was increased, compared to -0.52 at first introduction. The table also shows that 
in Stockholm the peak elasticity was -0.21 when the charge was increased, 
compared to -0.56 at first introduction.  
  
We stress that the elasticities computed in Table 6 differ from those computed 
earlier in this section in the sense that the initial state is also charged. For 
Gothenburg, Table 6 compares September-December 2015 traffic volumes and 
trip costs (including the cost of the charge after increase) with September-
December 2014 traffic volumes and trip costs (including the cost of the charge 
before increase). For Stockholm, Table 6 compares the March 2016 traffic 
volumes and trip costs (including the cost of the charge after increase) with the 
October 2015 traffic volumes and trip costs (including the cost of the charge 
before increase). In Stockholm, we choose to compare March 2016 with October 
2015 (and not March 2015 with March 2016 or October 2015 with October 
2016) because of substantial changes in the transport system of Stockholm 
before October 2015 and after March 2016.  However, from historic data, we 
know that March and October are months with similar traffic levels in 
Stockholm. Furthermore, we do not account for general traffic growth in 
Stockholm due to the short time span of six months between the measurements.  
 
Table 6: Elasticities of the increase of charge 2015 in Gothenburg and 2016 in Stockholm. According 
to Table 4, the elasticities in the peak when the charges were first introduced were -0.53 in 
Gothenburg and -0.49 in Stockholm. Price level 2015.  

 Stockholm  Gothenburg 

 Peak  Peak  

Traffic volume across the cordon in peak without 
charge increase (veh/h)9 

30 898 56 609 

Traffic volume across the cordon in peak with charge 
increase (veh/h) 

29 315 56 258 

Real average trip cost excluding the charge (EUR) 2.41 2.78 

Real average charge (EUR) without charge increase 1.37 0.63 

Real average charge (EUR) with charge increase 2.31 0.77 

Elasticity -0.24 -0.16 

 
For Stockholm, the analysis of the increase can be further deepened, with regard 
to different types of vehicles (private passenger cars, company cars, 
taxis/buses/emergency vehicles and trucks). It can be done because the 
2015/2016 data from the Stockholm system is more detailed in terms of vehicle 
types than the data from the Gothenburg and the older Stockholm data. In this 
deeper analysis, we also include the Stockholm system extension to encompass 
the Essinge bypass (E4/E20).  
 

                                                        
9 In Stockholm, this refers to the average peak traffic flow across the cordon in October 2015 
and in Gothenburg it is the average peak traffic flow across the cordon in Sept-Dec 2014.  
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Prior the extension, the bypass was the only uncharged route between the 
northern and southern part of Stockholm, although it includes some of the most 
severely congested bottlenecks in the traffic system. Back in 2006, the decision-
makers thought that is was essential for public acceptance to keep the bypass 
uncharged. Due to the increasing public support for the charges, increasing 
congestion on the bypass, and because the additional revenues are used for 
further infrastructure investments (see section 4.1) charges were introduced on 
the bypass in January 2016, when the charging levels on the original cordon 
were also increased. 
 
Since the bypass can be used as a substitute for trips passing through the 
original cordon, the system designers and decision-makers back in 2005 
worried that the congestion would increase on the bypass, but in fact it did not 
(Börjesson et al., 2012). One explanation is that the bypass in practice is also a 
complement to the charged routes; for instance, some of the traffic to and from 
the inner city also uses the bypass (Börjesson et al., 2014). Because the bypass 
works as a substitute and as a complement to the traffic passing the original 
cordon, we analyse the effect of the introduction of the charges on the bypass 
and the effect of the increased peak charging levels on the original cordon 
together. The elasticities are computed based on input shown in Table 7. For 
trips on the Essinge Bypass we use the average car trip length in Stockholm 
County 17.5 km taken from the 2015 travel survey (Stockholm County Council, 
2016), to compute the travel cost excluding the congestion charge. 
 
The off-peak elasticity is higher than the peak elasticities for the bypass. 
However, both peak and off-peak elasticities are substantially lower than when 
the original cordon was first introduced, but also lower than when the charging 
levels were increased on the original cordon. Now, the low elasticises on the 
bypass could be either an effect of lower cost sensitivity for the traffic on the 
bypass, for instance, due to fewer substitutes for cars priced off the road. It 
could also be an effect of route choice, i.e. that some drivers divert from the 
route through the inner city to the bypass as congestion is relieved on the 
bypass. One indication of such route choice is that trucks increase on the bypass 
but decrease on the original cordon (see Table 7). Another such indication is 
that there is a reduction in the traffic volume on the original cordon in the off-
peak although the charge was increased by only 0.1 EUR, resulting in a 
seemingly high elasticity. Based on available data we cannot, however, be 
conclusive as to whether it is the route choice effect or low price sensitivity that 
is the main reason for the lower price elasticity for the bypass. 
  
Table 7 computes the elasticities separately for private cars and (light and 
heavy) trucks. As expected, the elasticity is higher (in absolute value) for private 
cars than for other traffic.  Since company cars do not pay any charge, we cannot 
compute a price-elasticity for them. The number of company cars across the 
original cordon increased 4% and on the bypass, they increased 7% in response 
to the update. The number of taxi, buses and emergency vehicles remained 
unchanged (approximately 4% of all vehicles on the bypass and 11% on the 
original cordon). 
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Table 7: Elasticities for the increase on the and the introduction of the charges on Essinge bypass 
(E4/E20) by vehicle type. Price level 2015.  

 
The original 

cordon 

Essinge 
bypass 

(E4/E20) 

Real average trip cost excluding the charge (EUR) 2.41 3.24 

Traffic volume in peak 2015 (veh/h) 30 898 9245 

Traffic volume in peak 2016 (veh/h) 29 315 8816 

Real average charge (EUR) 2015, Peak, total traffic 1.37 - 

Real average charge (EUR) 2016, Peak, total traffic 2.31 2.11 

Elasticity peak total -0,24 -0,09 

Traffic volume in peak 2015, trucks (veh/h) 4914 1719 

Traffic volume in peak 2016 trucks (veh/h) 4632 1811 

Real average charge (EUR) 2015, peak, trucks 1.79 - 

Real average charge (EUR) 2016, peak, trucks 3.07 2.65 

Elasticity peak trucks -0,22 0,09 

Traffic volume in peak 2015, private (veh/h) 13 570 4686 

Traffic volume in peak 2016 private (veh/h) 11 878 3990 

Real average charge (EUR) 2015, peak, private 1.79 - 

Real average charge (EUR) 2016, peak, private 3.07 2.65 

Elasticity peak private -0,42 -0,31 

Traffic volume in peak 2015, company car (veh/h) 7843 1790 

Traffic volume in peak 2016 company car (veh/h) 8175 1977 

Real average charge (EUR) 2015, peak, company car 0.00 - 

Real average charge (EUR) 2016, peak, company car 0.00 0.00 

Traffic volume in off-peak 2015 (veh/h) 21 771 8582 

Traffic volume in off-peak 2016 (veh/h) 20 758 8164 

Real average charge (EUR) 2015, Off-peak, total 0.77 - 

Real average charge (EUR) 2016, Off-peak, total 0.91 0.95 

Elasticity off-peak total -1.10 -0,19 

 
So, to summarize, in both Stockholm and Gothenburg, the elasticity of the 
increase of the charging levels was much lower than when the systems were 
first introduced. Moreover, the elasticity observed on the bypass, when the 
Stockholm system was extended, was even lower than the elasticity of the 
increased charging levels. 
 
As stated in the introduction, there might be several reasons for the low 
elasticities of the increases and the extension. First, the price elasticity of the 
congestion charges is expected to decrease when the charges are increased 
simply because the most price-sensitive drivers had already been priced off the 
road when the charges were first introduced. The lower elasticity on the bypass 
could also be an effect of fewer alternatives to driving on the bypass (shifting to 
slow modes or public transport or changing destination), or route choice effects 
as suggested above. 
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Second, it might be an effect of the transaction costs. However, since many pay 
via electronic invoice the transaction cost would probably not be the main 
reason for the higher elasticity when the charge was introduced. Moreover, 
transaction costs have reduced over the years1, which has not led to traffic 
increases.  
 
A third possible reason for the lower elasticities is a zero-price effect 
(Shampanier et al., 2007). One explanation for the zero-price effect is that 
before congestion charges were levied the charge was anchored at zero, but 
once a charge applies; the anchor price is shifted upward, which might reduce 
the cost sensitivity. A second possible driver of a zero-price effect is that 
decisions concerning free products are cued by positive affective reactions, 
whereas decisions concerning products requiring a trade-off between costs and 
benefits are more complicated and therefore trigger more cognitive brain 
processes. This would mean that the very fact that the driver has to pay any 
charge at all, implies that she (more) rationally thinks through whether to make 
the trip or not.  
 
Based on the data we have, it is not possible to conclude which of the three 
explanations that contributes to the results of declining price elasticities. As 
noted in Section 3.2, if the second and third explanations are valid, this could 
also explain why the transport model fails to capture the higher elasticities in 
the off-peak compared to the peak. 

4 PUBLIC AND POLITICAL SUPPORT 

4.1 Political support 

Before congestion charges were introduced in Stockholm in 2006, the support 
was low across the political spectrum (except for the Green party) in Stockholm 
and Gothenburg. This changed some time after the introduction of the 
Stockholm charges, to the extent that all established parties are now in favour of 
the charges. The role that the revenues came to play in the negotiations for the 
national grants for transport investments probably contributed to this shift.  
 
Prior to the implementation of the Stockholm charges, the decision-makers at 
the local and regional level of all parties were greatly concerned that Stockholm 
would receive fewer national infrastructure grants if they introduced 
congestion charges. They feared that Stockholm would be forced to use the 
revenues from the congestion charges and thereby miss out on national grants. 
This issue was solved by an agreement between the national government and 
the region settled in 2007. Stockholm would receive a major transport 
investment package, 50% funded by the revenues and 50% by the national 
government and the revenues were earmarked for a bypass. This was a turning 
point for the political support. It led the decision-makers in the Gothenburg 
region to seek a similar deal, resulting in a broad political coalition in the 
Gothenburg City Council to support the “West Swedish package”, partly funded 
by congestion charges (October 28, 2009). The largest investment in this 
package is the West Link (2.0 billion EUR), which is an 8-km-long rail link 
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including a 6-km-long tunnel under central Gothenburg with BCR 0.45 (Mellin et 
al., 2011). The co-financing of the West Swedish package is the reason behind 
the increases in the charging levels in Gothenburg 2015 (it was not justified by 
congestion).  
 
Now, the political development in Stockholm has over the years become more 
similar to that in Gothenburg. The revenue generated from the extensions of the 
charging system and the increased charging levels was from the start 
earmarked for co-financing of new metro investments (making up 46% of the 
total cost), leveraged with funding from the municipalities of the Stockholm 
region (27%), Stockholm County (3%) and the national government (24%) (The 
Stockholm Agreement, 2013).  The tentative BCR of the metro investment is, 
just like the West Link, very low: 0.3 (The Stockholm Agreement, 2013). . 

4.2 Public support 

In this section, we show the long-term trends in public support in the two cities, 
discussing the differences, similarities and possible drivers of these trends. The 
Swedish experiences from the past decade underscore the fact that the political 
and public support of the charges is driven by different factors. 
 
In Gothenburg, support for the charges has always been lower than in 
Stockholm. Hysing and Isaksson (2015) conclude that the processes driving the 
introduction of congestion charges in Stockholm and Gothenburg took place in 
the same cultural, social, and legal context, and that the difference can therefore 
be attributed to different levels of congestion, political process and public 
engagement. Hess and Börjesson (2017) and Börjesson et al. (2015) suggest 
that the support for congestion charges is dependent on general political 
attitudes and views, and that the lower support in Gothenburg might be due to 
the framing of the congestion charges as a green policy in Stockholm and as a 
tax instrument in Gothenburg. It can also be attributed to higher car 
dependence and lower public transport shares in Gothenburg. 
 
In both cities, the public acceptability fell as the introduction approached and 
once the charges were introduced, the support increased again (see Figure 3 
and 4). Börjesson et al. (2016) find that the change in the support once the 
charges are introduced is due to a status quo bias. Eliasson (2014) applies 
theories from social psychology (Heberlein, 2012) to explain why attitudes 
towards congestion charges in Stockholm and other places have been so 
unstable over time.  
 
Figure 3 shows how public support for the charges has developed in Stockholm. 
In 2004, over 45% of the citizens of the city of Stockholm stated that they would 
vote in favour of congestion charges in a referendum. The support fell, however, 
as the introduction approached and just before the introduction of the charges it 
had fallen below 40%. Once the charges were introduced the support increased 
again and in the referendum in the fall of 2006, 53% of the citizens of the city of 
Stockholm voted to keep the charges (excluding blank votes). Since then 
support for the charges has gradually increased and in 2013 over 70% of the 
citizens in the city of Stockholm supported the charges. In the poll in 2013, 47% 
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of the citizens of the city of Stockholm were positive to introducing congestion 
charges on the Essinge bypass (E4/E20) and 53% were against. When the 
charges were introduced on the bypass, the critical comments in media were 
almost non-existent. 
 

 

Figure 3: The share of respondents who stated that they would support the congestion charges in a 
referendum. The question is formulated as: "How would you vote in a referendum about the 
Stockholm congestion charges?’’  
 
In Gothenburg, only just over 30% supported congestion charges in 2011, and 
this support declined to 27% just before the charges were introduced (see 
Figure 4). Just as in Stockholm, support increased after the introduction, but the 
referendum in September 2014 still resulted in 55% voting for abolishing the 
charges. In a poll in the autumn of 2014, just after the referendum, 51% stated 
that they supported the charges.  We do not know why the support in the 
referendum in autumn 2014 was lower than in the poll just after. One possibility 
is that the 22% of the respondents in the poll that were undecided had a 
stronger tendency to vote against. Another possibility is that citizens that are 
more positive to the charges have a higher response rate in the poll. One 
interesting trend, however, is that in a poll in Gothenburg in March 2016, after 
the increases in the charging levels for fiscal reasons, showed a declining 
support for the charges. Moreover, the support for the West Link (the largest 
investment in the package financed by the revenues) also started to decline in 
the run-up to the referendum in 2014, and has since then declined further. Since 
2014, the public debate and the media have become more focused on arguments 
against the West Link, questioning its benefits, costs and cost efficiency. This 
indicates that the spending of the revenues does not necessarily help build 
support for congestion charges (if the spending generates low benefits) as 
suggested by previous literature (Goodwin, 1989; Jones, 1991; King et al., 2007). 
On the contrary, the Gothenburg case underscores the need for decision-makers 
to involve the cities in the process of introducing congestion charges to maintain 
long-term public support.  
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Figure 4: Share of respondents who state that they are positive or very positive to the congestion 
charges (solid line) and the West Link (dotted line). The question is formulated as: "How positive or 
negative are you to the package as a whole?”, “Congestion Charging - part of the financing of the other 
parts of the package?” and “the West Link?”, respectively.). 

5 POLICY IMPLICATIONS  

In 2016 the congestion charges in Sweden are celebrating their tenth 
anniversary. They have been effective in reducing congestion in metropolitan 
areas and they are socially beneficial in both Stockholm and Gothenburg 
(Börjesson and Kristoffersson, 2014; Eliasson, 2009; West and Börjesson, 
2016). The technology of the charging systems in Sweden has proven to work 
with high resilience and accuracy in correctly identifying vehicles using video 
technology with automatic number plate recognition.  
 
Over the course of the past decade, congestion charges have become 
increasingly accepted among decision-makers in Sweden, although they were 
extremely controversial ten years ago. Many view the charges a policy to reduce 
congestion, but also to combat climate change, to finance new infrastructure, 
and to reduce local air pollution and noise. Thus, the key questions for the 
coming decade are: To what extent can we expect the congestion charges to 
meet these expectations in the years ahead? Should the charging system be 
extended and introduced in other cities? What problems and risks are 
associated with congestion charges as a policy measure? We will end this paper 
by discussing these questions, drawing from the experience gained from the 
past decade in Sweden. 
 
Despite many positive effects, the past experiences show that there are 
arguments against further increases in charging levels, extensions of the 
systems and introduction in other cities. First, the results of this paper show 
that the behavioural effect of extensions and further increases in the charging 
levels is diminishing. This implies that the sum of money that is redistributed in 
relation to the welfare gain of a further increase in the charging levels or 
extension of the system is larger than when the systems were first introduced. 
The lower price elasticities observed after the increase in charging levels in 



 

23 
 

Stockholm and Gothenburg also indicate that dynamic price adjustments are not 
as effective as expected.  
 
Second, the experiences from the past decade demonstrate that the critical 
conditions for the support for the charges among decision-makers is that the 
charges have been part of a bigger investment package deal, supported by a 
broad political consensus. This, in turn, has implied large investments with low 
value for money, and because they are part of a large package, negotiated 
between many stakeholders, they cannot be modified as more facts become 
available (for instance, cost estimates or benefit calculations). Similar problems 
have been discussed in the context of the Norwegian road tolls, primarily used 
to finance large package of infrastructure investments (Ieromonachou et al., 
2006; Larsen and Ostmoe, 2001). There may be several reasons why 
investments with low cost efficiency are selected in the first place. A potential 
reason is that stakeholders only take their own share of the cost of the package 
into account but the total benefit of it. For instance, the City of Gothenburg 
carries only 4% of the total cost of the Agreement (0.125 out of 3.4 billion EUR). 
The decision-makers in the City Council are thus likely to consider the entire 
benefits of the package but only a small share of its cost. This increases the risks 
of the kind of principal-agent problems described by Flyvbjerg et al (2009). 
 
Third, although the investment and operating costs of the Swedish congestion 
charging systems have declined over time, and are considerably lower than the 
costs for the London system, congestion charging is still an expensive policy for 
pricing externalities. It is considerably cheaper to price externalities from car 
use by fuel or car ownership taxes. Moreover, reducing the benefit for 
commuting with company cars may be an alternative measure to reduce 
congestion further. Eliminating the tax deductibility of commuting expenses and  
reinforce the taxation of free parking10 may have a similar effect (although the 
interaction between taxes/subsidies on commuting cost and taxes on labour 
income is complex (see e.g. Parry and Bento (2001)). 
 
Fourth, in cities with low market share for public transport, and high car 
dependence among low income inhabitants, there is a high risk of negative 
distribution effects of congestion charges.  

 
However, the four arguments against further extensions of congestion charges 
above are of different importance depending on the characteristics of the 
metropolitan area, such as congestion levels, car dependence and parking 
policies. In Stockholm, the distribution effects are perhaps not a large problem. 
There are already few low-income citizens driving in central Stockholm in the 
rush hour (Eliasson and Mattsson, 2006). Moreover, there is a strong case for 
reducing health damaging emissions in large metropolitan areas such as 
Stockholm. Hence extending the system by a differentiation of the charging 
levels such that vehicles emitting more health damaging pollutants pay higher 
charges might be a good policy. Exempting alternative fuel vehicles in the first 

                                                        
10 Many employers provide free parking for their employees, and in practice it is seldom taxed 
as a fringe benefit in Sweden, although it should be according to the legislation. For company 
cars, free parking at work is already included in the fringe benefit   
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years of the Stockholm congestion charge did have a large effect on the car fleet 
in Stockholm (Whitehead et al., 2014). 
 
There are also arguments against extensions of the Stockholm system. The 
political focus for congestion charges has increasingly shifted towards financing 
of large investments. The problem that the political system seems to favour the 
use of the revenue from the congestion charging systems for large transport 
investments with low value for money is an argument against further increases 
in the charging levels or extension of the Swedish charging systems. Moreover, 
the current discount for drivers with access to a company car is problematic in 
terms of both effectiveness and equity.  
  
In Gothenburg, the case for extending the system or increasing the charge 
further is weaker. There congestion problems are much smaller. The large 
market share for cars (low market share of public transport) in OD pairs 
affected by the charges also implies that many low-income citizens pay the 
congestion charge while commuting and the congestion charge is a regressive 
tax instrument (West and Börjesson, 2016). This is a general problem for many 
cites (Eliasson, 2016). Since the political system has tended to favour large 
transport investments with low value for money, taking decades to build, and 
the revenue is not primarily spent on improving the local public transport 
system, recycling of revenues does not benefit the present local low-income 
commuters. Moreover, the decision-makers have not been able to build a long-
term stable public support for the charges, possibly due to a failure to involve 
the public in the process of introducing the charges.  
 
For smaller cities, with less congestion, strong arguments against introducing 
charges are the system costs, the risk of an inefficient spending of the revenues, 
and the negative distribution effects in cities with low public transport usage. 
For smaller cities, local air pollution is best dealt with by appropriate parking 
pricing, eliminating the preferential tax treatment of company cars and the 
deductibility of commuting costs.  
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APPENDIX 

Since fuel price makes up on average 50% of the driving cost, multiplying the 
price elasticity by 0.5 produces the fuel price elasticity. Similar to the findings 
by Goodwin et al. (2004) the fuel price mileage own-elasticity for car driving is 
close to -0.3 in the Swedish model and slightly lower in the Danish model. 
Elasticities computed specifically for the Gothenburg region and the Stockholm 
region differ marginally from the rest of Sweden. 
 
Table 8: Price elasticities for car computed from the Swedish national transport model, assuming a 
10% uniform price increase of driving. 

  Car driver   Car, pass   PT Cycle  Walk  Total 

All regional trips       

Trips       

Work -0.11 0.00 0.11 0.10 0.09 -0.01 

Other -0.09 -0.08 0.04 0.04 0.03 -0.03 

Leisure -0.10 -0.06 0.05 0.04 0.04 -0.03 

Visits -0.10 -0.05 0.05 0.04 0.04 -0.02 

 School -0.27 0.01 0.05 0.03 0.01 0.00 

Total Non-
commuting trips 

-0.10 -0.05 0.05 0.04 0.03 -0.02 

Business  -0.02 -0.01 0.03 0.03  -0.01 

Total -0.10 -0.04 0.07 0.06 0.04 -0.02 

Mileage 
      

Work -0.54 -0.19 0.14 0.11 0.08 -0.36 

Other -0.62 -0.50 0.05 0.05 0.03 -0.51 

Leisure -0.60 -0.43 0.05 0.04 0.03 -0.42 

Visits -0.59 -0.39 0.06 0.04 0.03 -0.39 

School -0.81 -0.01 0.06 0.04 0.01 -0.11 

Total Non-
commuting trips 

-0.62 -0.43 0.06 0.05 0.03 -0.40 

Business  -0.24 -0.11 0.04 0.02  -0.19 

Total -0.55 -0.39 0.09 0.07 0.04 -0.37 

 
Table 9: Price elasticities for car computed from the Danish transport model, assuming a 10% 
uniform price increase of driving. Source: Rich and Hansen (2016). 

 Driver  Car, pass PT Cycle Walk 

Trips      

Commuting  -0.16 0.41 0.27 0.23 0.25 

Shopping -0.14 0.23 0.13 0.12 0.10 

Leisure -0.26 0.26 0.19 0.16 0.17 

Business -0.06 0.32 0.21 0.15 0.17 

Escort -0.18 0.84 0.51 0.38 0.38 

Education -0.18 0.02 0.02 0.01 0.01 

Mileage      

Commuting  -0.42 0.59 0.40 0.32 0.35 

Shopping -0.34 0.30 0.19 0.18 0.16 
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Leisure -0.49 0.32 0.26 0.22 0.24 

Business -0.22 0.39 0.29 0.19 0.22 

Escort -0.40 1.07 0.73 0.58 0.60 

Education -0.44 0.03 0.02 0.02 0.02 

 
 
Table 10: Price elasticities for car computed from the Swedish national transport model, assuming a 
10% uniform price increase of driving. 

  Car driver   Car, pass   PT Cycle  Walk  Total 

All regional trips       

Trips       

Work -0.11 0.00 0.11 0.10 0.09 -0.01 

Other trips -0.10 -0.05 0.05 0.04 0.03 -0.02 

Business  -0.02 -0.01 0.03 0.03 
 

-0.01 

Total -0.10 -0.04 0.07 0.06 0.04 -0.02 

Mileage 
      

Work -0.54 -0.19 0.14 0.11 0.08 -0.36 

Other trips -0.62 -0.43 0.06 0.05 0.03 -0.40 

Business  -0.24 -0.11 0.04 0.02   -0.19 

Total -0.55 -0.39 0.09 0.07 0.04 -0.37 

Region Stockholm       

Trips 
      

Work -0.11 0.00 0.09 0.09 0.08 -0.01 

Other trips -0.08 -0.04 0.04 0.03 0.02 -0.02 

Business  -0.01 -0.01 0.02 0.02 0.00 -0.01 

Total -0.08 -0.03 0.06 0.05 0.04 -0.01 

Mileage       

Work -0.47 -0.12 0.12 0.10 0.07 -0.26 

Other trips -0.50 -0.33 0.05 0.04 0.02 -0.32 

Business  -0.18 -0.08 0.03 0.02 0.00 -0.14 

Total -0.46 -0.30 0.09 0.06 0.03 -0.29 

Region Göteborg 
      

Trips       

Work -0.09 0.02 0.12 0.10 0.09 -0.02 

Other trips -0.09 -0.05 0.05 0.04 0.03 -0.02 

Business  -0.02 -0.01 0.05 0.03 0.00 -0.01 

Total -0.09 -0.04 0.07 0.06 0.04 -0.02 

Mileage       

Work -0.56 -0.18 0.16 0.12 0.09 -0.42 

Other trips -0.65 -0.50 0.07 0.05 0.03 -0.46 

Business  -0.27 -0.13 0.06 0.03 0.00 -0.22 

Total -0.58 -0.46 0.10 0.08 0.04 -0.43 

 


