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Abstract 

 
The paper investigates the use of cycle, a human powered (active) mode in comparison with the use of 

car, a motorized (passive) mode. Focused are regular adult travelers. It develops a methodology to 

assess the social costs of cycling as compared to car use in Athens, Greece.  Cycle economics are still 

in their infancy, so the contribution is highly topical. Unit costs of cycling and car transport are 

estimated. Cycle in Athens is clearly underused, the main reason being barrier costs due to the car 

traffic. Investing in separated cycle lanes is beneficial to Athens society, reducing risk and feelings of 

unsafety among cyclists, thus increasing their share. The study furnishes evidence that in Athens a 

modal shift from car to cycle use and an investment in cycling infrastructure are socially desirable.  
 

Keywords: cycle infrastructure, active transport, transport economics, social costs assessment 

 

Περίληψη 

 
Η παρούσα μελέτη ερευνά την χρήση του ποδηλάτου σε σύγκριση με εκείνη του ιδιωτικού 

αυτοκινήτου. Εστιάζει σε ενήλικες, τακτικούς χρήστες των μέσων. Αναπτύσσεται μία μεθοδολογία 

εκτίμησης του κοινωνικού κόστους της ποδηλασίας συγκριτικά με τη χρήση του Ι.Χ. στην Αθήνα. Η 

οικονομική της ποδηλασίας ευρίσκεται σε πρώιμο στάδιο και αυτό καθιστά την έρευνα καινοτόμο. 

Υπολογίζεται το μοναδιαίο κόστος της ποδηλασίας και της χρήσης του Ι.Χ. Tο ποδήλατο στην Αθήνα 

υπό-χρησιμοποιείται επειδή εμποδίζεται από την υπερβολική κυκλοφορία του Ι.Χ. Επενδύσεις σε 

ξεχωριστές ποδηλατολωρίδες ελαττώνουν το αίσθημα ανασφάλειας των ποδηλατιστών, αυξάνουν τον 

αριθμό των τελευταίων. Η έρευνα τεκμηριώνει για την Αθήνα, ότι η εκτροπή χρηστών Ι.Χ. στην 

ποδηλασία και η επένδυση στην ποδηλατική υποδομή είναι κοινωνικά ωφέλιμες. 
 

Λέξεις-κλειδιά: ποδηλατολωρίδες, ενεργός μεταφορά, οικονομική των μεταφορών, εκτίμηση κοινωνικού κόστους 

 

 

1. Introduction  

 

In a famous controversy of two noted economics writers, Olaf Storbeck criticizes John 

Cassidy in his contribution “The Economics of Bike Lanes - How John Cassidy get it so 

wrong?” (2011). John Cassidy argues that cycle lanes come at the expense of free on-road 

parking. His opponent counter-argues i.a. that (1) cycle lanes being a public good are 

economically different from parking, (2) cycle lanes have increasing returns due to the “mass-
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effect” (e.g. in terms of road safety) and (3) the cycle demand is endogenous to cycle 

infrastructure. This paper reinforces the addressed counter arguments.   

 

The goal of this paper is to estimate the full cost of car travel and cycling in Athens, and then 

to valuate infrastructure investment costs in comparison with their induced public cost 

savings. 

 

The remainder of the paper is organized as follows. Section 2 describes the recession impacts 

on the Greek car and cycle market. The next section provides elasticity-based estimates of the 

current car use and compiles all available information on the level of cycling in Athens. 

Section 4 develops the methodological framework for the full cost estimation of car and cycle 

use in the study area; the latter covers essentially the continental Attica region. The following 

section presents comparatively the total costs for the current situation. Section 6 assesses the 

welfare implications of a metropolitan cycle network in Athens and the last section discusses 

the findings of the paper.   

 

 

2. Evolving market for cycle and car in an era of recession 
 

Due to the recession, rising taxation and fuel expenses – especially for big cars - as well as 

decreasing income, the car market in Greece has collapsed. In the year 2012 55.000 - all 

imported - cars have been sold, a decrease of 23% compared to 2011. In contrast, the cycle 

market is flourishing with 320.000 cycles sold in the same year, a 31% increase vs. 2011 

figures. Almost 50% of the cycles sold are produced in Greece (KATHIMERINI, 2013). 

Interestingly, a pertinent move is observed in the political field. In the 2010 municipal 

elections in Athens, the “cyclists’ list” was the fourth most successful list and won 7% of the 

votes. 

 

The economic literature consistently indicates that the income elasticity of the car use is 

higher than one, whereas for cycling lower than one. In that sense, car may be considered as a 

normal and cycle as an inferior good. The evidence of the current recession in Greece 

corroborates this statement. 

 

The Athens Master Plan anticipates a 230 km long Metropolitan Cycling Network (MCN) 

which is still in the planning phase. Twenty-six suburbs in the Attica region (and mainly in its 

northern part) dispose over 73 cycle lane kms, mostly unconnected with each other or with 

large attractors or metro stations (Athanassopoulos,   2015). Signage is missing and cyclists 

are struggling with illegally parked cars, taking risks when crossing intersections. Athens 

adverse topography and busy roads are not cycle-friendly as are the mild weather and the 

mixed land uses at the neighborhood level enabling short-distance trips. 

 

In a more international context, after the turn of the century, cycling is enjoying a renaissance 

in the consideration of citizens and planners as well. Bike sharing and public bikes are 

growing rapidly in urban environments. 

 

 

3. Characteristics of the Greater Athens Area transport system 
 

The data requirements for a study attempting to identify the social cost of travel modes are 

extensive whereas the data available are sparse. Harmonized longitudinal data are lacking. 
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Multiple as well as heterogeneous data sources have to be compiled. Aimed is data 

consistency and, when possible, data concurrency (Cardi et al., 2015).  

 

The Attica region exhibits, according to the 2011 census, 3.812.350 permanent inhabitants of 

whom approximately 3 millions are older than 18 years (adults). During the last decades, the 

car ownership has increased considerably from 248 cars (MDS, 2000) to 384 cars per 1000 

inhabitants (WWF, 2014). From 1996 to 2014 the car owning households have increased from 

61% to 82% and the number of cars per household from 0,73 to 1,12. The 2014 ratios pertain 

to a pooled sample proportionally drawn from Athens and the next four largest Greek 

metropolitan areas. The Attica General Transportation Plan of the Athens Transit Authority 

(OASA, 2007) revealed 7.5 mi. daily trips apportioned to 38% car, 34% Public Transport 

(PT) and 28% other modes. One third of the movements were Home-Based Work trips. 

 

The on going deep recession in Greece increased the unemployment rate in Attica to 27,3%, 

thus cutting the commuter share. The drop of the disposable income by 25% hits also trips for 

shopping and commercialized leisure. Car mobility level reflects reduced fuel consumption 

for road traffic in Attica by 23% between 2008 and 2013, due also to fuel price increases. PT 

supply cuts of vehicle-kms by 12% and real fare increases by 21% during the same period 

knocked on the PT demand too. Elasticity-based modal estimates of OASA for 2013 (see i.a. 

Deloukas, 2013), provide approximately 6,5 mi daily trips (including 2,4 mi car trips) of 

which 30% are commuting ones. Car-kms travelled according to the OASA 2007 study, 

downsized in proportion to the reduced fuel consumption reveal 13,4 bi. car-kms by 2013 

(keeping fixed the 8,8% peak-hour factor and the 285 annualization factor of the study). 

 

The said WWF survey taken place in June 2014, revealed that 27% of the adult metropolitan 

population owns a cycle. In relation to metropolitan Athens, 810.000 persons are cycle 

owners. With reference to the question if they have cycled the last day, 7% i.e., in case of 

Athens, 56.700 cycle owners gave a positive answer. Seasonality correction factors are not 

available in this respect. 

 

The Sustainable Mobility Unit of the National Technical University of Athens (NTUA, 

www.smu.gr) has a long record in cycle matters. A publication citing SMU results of an 

Athens survey reports that 18.8% of the cyclists are regular commuters and the rest has other 

purposes as fun, fitness etc. (LIFO, 2011). Assuming data concurrency, 10.660 or C = 1% of 

all-mode commuters do cycle daily in Athens conducting tours containing two (2) trips. 

Cycling commuter share is the leading indicator for the total cycling demand, because cycle 

commuter trips are real substitutes of commuting trips with other modes. Cycling for fun or 

fitness consists mostly of one (1) round-trip tour and is complement rather than substitute of 

other modal trips. Cycling and PT have a more complex interrelationship, the latter being i.a. 

a carrier or extending the range of the former feeding mode. 

 

The share A of daily cycling adult population for 15 U.S. Metropolitan Statistical Areas is 

estimated by a best fit regression model (NCHRP, 2006): 

 

A = 0,3% + 1,5 x C                      (1) 

where                        C = cycle share of all-mode commuters (driver indicator)          

 

Assuming a spatio–temporal transferability, the said model yields A = 1,8% of Athens adult 

population or 54.000 daily cyclists. Interestingly, the result is close to the WWF survey-based 

outcome of 56.700 daily cyclists. This corroboration is important because in cases of low 

http://www.smu.gr/
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population shares (in the region of 1%), survey sampling errors are higher than sampling 

means. 

 

A further WWF initiative “Bike-to-Work” (www.biketowork.gr) recorded during the 

campaign months of 2014 and 2015, 392 and 438 cycling commuters respectively. Their logs 

account for a 7,5 km mean trip commuting length. The mean cycling trip length over all 

purposes in the metropolitan areas of London, Stockholm and Vienna comes up to 4 kms. 

Assuming the latter trip length for Athens, the proportionate trip length for non-work trip 

purposes adds up to 3,2 kms. 

 

A Stockholm survey of cycling commuters (Schantz & Stigell, 2008) estimates the cycling 

speed v to  

v (meter/h) = 11.750 + 0,481025 x trip length (meter)             (2)                                    

 

The best fit regression model comes up to 15,4 km/h for a 7,5 km commuter distance. This 

paper assumes for Athens a mean speed of 15 km/h over all trip purposes. 

 

The U.K. National Cyclists’ Organization (CTC, 2009) reports, in the frame of a European 

cycling safety comparison,  annual cycling kms per person in each country. Greece with 70 

cycle kms (about 18 cycle trips) lies below the median of 12 countries reported. 

 

Embracing an annualization factor of 220 for work purpose and 360 for non-work purposes, 

the annual cycle-kms for commuting (35,2 mi. or 40%) and non-work purposes (53 mi. or 

60%) sum up to 88,2 mi. (100%).  

 

 

4. Methodological framework and basic parameter estimation 

 

The total social cost of each travel mode (synonyms: true or full cost) is the sum of the 

average user cost and the public cost. The average user cost (synonyms: internal or private 

cost) is the cost that each modal user pays himself directly or indirectly. The public cost is the 

cost paid by others. It consists of the (visible) public expenditure and the external cost of the 

mode (synonym: invisible or hidden subsidy). User costs exclude user transfer costs such as 

taxes, VAT etc. in order to prevent double counting. 

 

The transport modes being compared in this paper are the private car and the cycle. The 

emphasis is on their use and the associated level of use is expressed in vehicle-kms. Road 

infrastructure or cycle lane costs refer to kms built-up. Such public expenditures being not 

directly comparable with costs of modal use are not considered in the first instance of 

analysis. 

 

4.1 Average user cost  

     

4.1.1 Amortization and insurance cost 

The annual kms traveled are fairly stable at the level of 9.000 kms (MDS, 2000). Based on the 

engine size distribution analysis, the present value of cars representative of engine size 

classes, a useful life of 20 years, a 5% compound interest rate, the annualized capital cost was 

found to be 0,185 €/km. The car insurance amounts to 0,029 €/km considering an average 

insurance rate of 250 €. 

 

http://www.biketowork.gr/
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The annual distance traveled per cycle in Athens amounts to 86 km. The annuity for cycles 

with a useful life of 12 years and 5% interest comes up to 20€, i.e. the unit cost amounts to 

0,234 €/km. 

 

 

4.1.2 Costs of modal use 

The vehicle operating cost (VOC) as well as the value of travel time (VoT) are elements of 

the generalized or perceived cost of modal use, therefore drivers of modal choice. 

The car operating cost is 0,089 €/km including fuel (excl. 55% fuel tax), lubricants, tires, 

maintenance and repairs. The mean fuel consumption of the fleet is 8.5 lt/100km.  

The low cycle maintenance cost is contained in the annuity referred in the previous section.  

The parking cost is not considered but it is relevant only for the private car. 

 

4.1.3 Cost of travel time 

A stated choice experiment within the frame of the Metro Development Study (MDS, 2000) 

revealed an all-mode value of travel time equivalent to 39% of the mean gross wage rate in 

Attica (9 €/hour by 2013), i.e. VoT amounts to 3,5 €/h. The mean car occupancy rate is 1,35 

(OASA, 2007). The Athens Traffic Management Centre provides spot speed measurements on 

arterial links using loop data. Actual flow-adjusted all-day measurements come up to a 

rounded mean speed of 23km/h. The cost of travel time for car and cycle are 0,21 €/km and 

0,23 €/km respectively. 

 

It should be emphasized that the stated choice experiment did not include the cycle as an 

alternative, thus the use of an all-mode/all-purpose VoT for cycling is a first approximation. 

The commuting VoT is, ceteris paribus, higher for cycle than car users due to the physical 

discomfort of cycling. The discomfort diminishes however with the steadily improving cycle 

technology. An offset of this more negative valuation is assumed due to a positive travel time 

valuation of cycling for recreation (fun, fitness etc.). Waiting to cross intersections is, 

certainly, valued negatively by all cyclists. A strong preference for cycle lanes is revealed 

consistently in relevant surveys both for utilitarian and non-utilitarian cyclists, mainly for 

reasons of perceived safety, while travel time savings are mostly relevant for utilitarian 

cycling (Wardman et al., 2007). 

 

4.2 External costs 

The external costs of travel modes are calculated in the base of the economic damage they 

cause or by assessing the costs of avoiding or mitigating negative impacts. 

 

4.2.1 Traffic accidents 

As external costs are considered the (cost-heaviest)  production losses as well as other 

casualties-induced costs of medical treatment, police & fire services, ambulance and legal 

services. The said costs are a function of the GNP per capita level. 

 

During the year 2013, 63 deaths, 49 severe injuries and 2.034 light injuries of car drivers and 

passengers were reported in Attica due to car accidents. In addition, 2 deaths, 2 severe injuries 

and 105 light injuries of cyclists were announced due to traffic accidents. Note that many 

cycling injuries are underreported. The risk exposure in terms of vehicle-kms for each mode 

has been already mentioned in the previous section. The modal risk of accidents involving 

fatalities and injuries is calculated to 0.16 and 1,23 casualties per million veh-kms for car 

occupants and cyclists respectively. Thus, cyclists are in fact 7 times more vulnerable than car 

occupants in the local context.  
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The Dept. of Transportation Planning and Engineering of the National Technical University in 

Athens has a long record on social costs of road accidents (NTUA 2005, 2011). The said 

external costs, adjusted for a 18% GNP decline during the recession up to 2013, amount to 

532.242 € per fatality, 28.757 € per severe injury and 8.372 € per light injury. The pertaining 

unit costs amount to 0,004 €/km for car occupants and 0,023 €/km for cyclists. 

 

Material damages are covered, as private cost, either by direct payment (own damages) or 

through insurance companies (third party).  

 

On the other side, the research discussion on the attribution of the costs of human suffering 

due to traffic casualties is inconclusive. The attribution depends for the most part on how 

extensive is considered the circle of suffering persons. In this paper the human suffering is 

grasped as internalized cost. The cost of human suffering for fatalities in many countries is 

approached by means of a Willingness-To-Pay methodology, estimating the value of 

statistical life (VSL). Other countries (e.g. Germany) accept in national CBAs only suffering 

compensations pronounced by courts. In the local context, based on the WTP-approach 

(NTUA 2005, 2011) and adjusting for a 18% GNP decline, suffering for fatalities amounts to 

977.173 €, severe injury 127.035 € and light injury 9.772 €. The related unit costs are 0,007 

€/km for car occupants and 0,037 €/km for cyclists. 

 

4.2.2 Health benefits     

The Health Economic Assessment Tool (HEAT) developed by WHO 

(www.heatwalkingcycling.org) extends the classical CBA framework with the positive health 

benefits of active modes such as cycling. The standardized tool intertwines transport and 

health economics, targets the adult population and accounts for the volume of cycling (e.g. 

cycling population, number of trips and distance traveled). The focus is on long-term public 

health effects of a reduced mortality due to cycling activity. For the reduction of morbidity 

and short-term effects (e.g. weight control, exercise) co-determining modal choice, does not 

exist consensus in the methodology and they cannot be assessed in a standardized manner. 

The updated HEAT relies on the evidence that 100 min. weekly cycling or 87 h annual 

cycling effectuate a reduction of 10% in risk of all-caused mortality, compared with no 

cycling. The dose-response relationship is quasi-linear, for instance 50 min. weekly cycling 

yield a relative risk reduction of 5%.  

 

OECD reports a standardized VSL by country (OECD, 2012). The locally estimated VSL is 

used instead in the tool application, being closer to court compensations than the much higher 

OECD value for Greece. This conservative stance does not inflate health benefits. The local 

mortality rate is 239 deaths/100.000 persons p.a. (2011). When applying the HEAT model, 

the annual health benefits of current low level of cycling in Athens come up to 930.000 € p.a. 

or  0,011 €/km. 

 

4.2.3 Environmental benefits 

Cycling is carbon-neutral, pollution and noise free. Utilitarian cycling reduces car use, 

effectuating therefore environmental benefits such as improved air quality, reduced noise 

nuisance and global warming. As aforementioned, cycle commuting in Athens counts for 40% 

of total cycle kms traveled and the mean car occupancy is 1,35. Following roughly the local 

shares and the IIA property, it is plausibly assumed that 20% are cycle switchers from the car 

mode and 20% from PT and walking. There is indeed a sufficient substitution potential, for 
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instance 46% of the car trips are shorter than 5 kms (MDS, 2000). Thus, cycling in Athens 

saves about 13 mi. car kms p.a. (2013).  

 

This paper adopts the bottom-up “impact pathway” approach leading to marginal 

environmental costs (IMPACT, 2008)  

4.2.3.1 Noise 

Noise is a local burden. The perceived level of noise rises underproportionally as traffic 

increases. Marginal noise costs are lower than average ones; therefore estimates are in the safe 

side (Bickel et al., 2006).  IMPACT (2008, p. 109) calculates for German urban networks, 

noise costs of 0,008 €/km (daytime 07.00-22.00) and 0,014 €/km (night-time 22.00-07.00) 

respectively. Given an older Athens traffic flow profile (MDS, 2000: 82% daytime vs. 18% 

night-time) and adjusted to 2013 for CPI and GDP per capita ratio at PPP (factor 0,57), a unit 

cost of 0,011 €/km is estimated. 

 

4.2.3.2 Air pollution 

Marginal cost is a good approximation for average cost when the impact of externalities is 

linear. This is roughly true for the impacts of vehicle emissions (Bickel et al., 2006). The fleet 

of cars circulating within the study area consists of 94% petrol engines and 6% diesel engines. 

NOx, SO2 and VOC are considered as transboundary air pollutants. Particulate matter (PM2,5, 

PM10) is a local burden and represents the highest damage cost per tn for the human health. 

Diesel engines cause higher pollution costs than petrol engines due to higher PM emissions. 

The aged, poorly maintained Greek car fleet reveals upper end emission factors over all 

engine size and EURO classes, when compared with European bandwidth values in an urban 

context (IMPACT 2008, pp. 54-57). The unit cost of air pollution for the given engine mix 

adjusted for 2013 is 0,003 €/km. 

 

4.2.3.3 Global warming 

A European average shadow value of 20 € per tn of CO2 emission is adopted (Kyoto 2010 

central target). Due to the global effects of CO2 emissions, the said value is directly 

transferable to Greece. For a representative 9-year old, EURO3 - compliant, 1400cc engine, a 

224 gr/km CO2 emission factor applies. The resulting unit cost is 0,0045 €/km. 

 

5.  Assessment of the current state 

The total cost of private car and cycle in the study area can be analyzed as a unit cost of 

transport product (€/100 veh-km) as well as an absolute figure (mi. €). Results should be 

treated by considering the assumptions that led to them. The analysis is based on "high" cost 

estimates and "low" benefit estimates in order to keep the safe side.  

The current status (CS) of the total cost is tabulated there after (Table 1). 
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Table 1: Unit costs (€/100km) & total costs (mi. € p.a.)  - Current Status 

Cost category Cycle  

€/100km              total (mi.€) 
Car  

€/100km             total (mi.€) 

Ave. user cost 

 
       Amortization cost  

        Insurance cost 

        Cost of use (VOC)  

        Value of time (VoT) 

        Accidents (VSL)              

     
               Diff. Cycle - Car 

                 Sum Cycle + Car 

 
Public cost  

 
    External cost  

       Accidents (losses)  

        Health 

        Noise 

        Air Pollution 

        Global warming 

 
               Diff. Cycle - Car 

                 Sum Cycle + Car 
 
 

Total cost  

 
               Diff. Cycle - Car 

                 Sum Cycle + Car 

 

-50,1                   -44,2 

 
     -23,4                  -20,7 

 

 

     -23,0                  -20,3              

-  3,7                 -   3,2 

  +1,9 

 

-  1,2                   - 1,1 

    -1,2                  - 1,1              

- 2,3                 - 2,0  

+1,1                 +0,9               

 

                                        
+1,05 

 

 

- 51,3                   - 45,3 
 

+ 2,95 

-52,0                    -6.961,9 

 
   -18,5                  -2.479,0 

   -  2,9                  -   388,6 

   -  8,9                  -1.192,6 

 - 21,0                 -2.814,0                                          

-    0,7                 -     87,7 

                                                        
-  7.006,1              

                                            
-2.25               -  299,9 

     -2,25                - 299,9      

-0,4                -   52,0    

          -1.1                - 147,4      

-0,3                -   40,2    

-0,45              -   60,3 

                                                         
-  301,0 

 

-54,25               - 7.261,8  
 
 

                        -7.307,1                                 

           

In absolute values, the total costs of the car use are 160 times higher than those of cycling. 

This result reflects of course the current low level of cycling in Athens. The largest share by 

cost category for both modes builds up the operating and travel time cost respectively. 

Comparing the private car to cycle unit cost per veh-km, we note that the total cost difference 

between a cycle km and a car km traveled in Athens amounts to 2,95 €-cent. Thus, cycling is 

socially more desirable than car use. 

 

 

6. Scenario “Metropolitan Cycle Network” 

 

The total cost analysis is static with reference to year 2013; however, the parameters of the 

transport system develop dynamically. Investments in the infrastructure cause a continuous 
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change on both modal demand and economic costs. This paper gives an emphasis on the 

difference that the infrastructure investment is made. 

 

Elasticity estimates of the change in cycling demand on a change in the proportion of cycle 

lanes range in the literature between +0,05 (DfT, 2010) and +0,15 (Rockenbauch, 1996). This 

study assumes an elasticity of +0,1. The change in demand is system-wide and not 

constrained to the use of the new infrastructure. The latter contributes to the perception of an 

easier, more seamless urban connectivity by cycle. Apart from a modal diversion to cycle due 

to the new infrastructure, the latter induces also new cycling demand. In a cycle-saturated city 

as Copenhagen, are indicated 10 new daily trips per km of a new cycle lane (Willumsen,  

Rohl 2010). The literature refers to up to 20% induced demand due to new cycling 

infrastructure, apparently in less saturated cycling settings (Saelensminde, 2004). This paper, 

due to lack of local evidence, assumes that the re-routing of existing cyclists to MCN offsets 

the new induced demand in other parts of Athens.  

 

About 12 kms of the existing 73 km cycle lanes in Attica are aligned to the 230 km strategic 

cycle network proposed by the 2014 Athens Master Plan.  

 

The elasticity-based increase of the cycling demand by 180% as an effect of 218 new cycle 

lane kms results to a 2,8 higher level of cycling in Athens compared to the CS. Assuming a 

fixed total travel demand, stable cycle frequency and mean trip length, the cycle share in 

Athens rises from current 1% to 3% as a consequence of the MCN. The increased share does 

not exceed the substitution potential for a modal switch to cycle. This potential is delimited 

from above by objective (competence to cycle, cycle ownership, physical condition etc.) and 

subjective constraints (attitude and perception of acceptable distance, travel time, safety, theft 

risk, security level etc.). 

The before/after unit cost ratios of Table 1 do not change except for the accident costs. The 

literature provides evidence of a degressive increase of cycle accidents with an increasing 

level of cycling (DfT, 2010). The number I of casualties involving cyclists follow, above a 

critical mass, a power function model: 

                                              I = aE0,4                                                                                                    (3) 

           where                       E = level of cycling (e.g. number of cyclists)    

                                              a=constant   

The "safety in numbers" evidence means that a 2,8 higher level of cycling induces a 1,51 

higher accident risk.  

Table 2 refers to changed rows only. 

                                 Table 2: Unit costs (€/100km) - Scenario MCN 

Cost Average user cost Public cost Total 

category 

 
Cycle Car Cycle Car Cycle Car 

Accidents 

 

-  2,0 -  0,7 -1,2      -0,4 - 3,2 - 1,1 

Total -48,4 -52,0 -0,1 -2,25 -48,5 -54,25 
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Difference 

Cycle-Car 
+3,6 +2,15 +5,75 

 

Comparing the private car to cycle unit cost per veh-km, we note that the total cost difference 

between a cycle km and a car km traveled in Athens increases to 5,75 €-cent, due to the 

increased cycle use. A higher cycle use improves the social welfare (decreases the costs) in 

the study area. A modal diversion from car to cycle use is beneficial to Athens society.  

 

Considering the external costs of car and cycle use in Athens before and after the MCN 

intervention, we find out that there are gained benefits of (-0,4 + 1,1 =) +0,7 mi € for  the 

higher cycle use and (-299,0 + 299,9 =) +0,9 mi € for the lower car use, i.e. 1.6 mi. € p.a. in 

toto (Table 3). 

Table 3: Total costs (mi. € p.a.) - Scenario MCN 

 

Cost Category Cycle Car 

Ave. user cost - 119,5 - 6.943,0 

   

 Amortization cost  - 57,8 - 2.472,3 

 Insurance cost  - 387,5 

 Cost of use (VOC)  - 1.189,4 

 Value of time (VoT)  - 56,8 - 2.806,4 

 Accidents (VSL)  -  4,9 - 87,4 

   

Sum Cycle + Car  - 7.062,5 

   

Public Cost -    1,67 -   299,0 

   

 External Cost - 0,4  - 299,0 

 Accidents (losses)    -  3,0  

 Health     + 2,6  

 Noise  - 147,0 

 Air pollution  - 40,1 

 Global warming  - 60,1 

   

 Public Expenditures -   1,27  

   

 Sum Cycle + Car  - 300,7 

   

Total Cost -121,2 - 7.242,0 

   

 Sum Cycle + Car  - 7.363,2 

 

Public expenditures for the MCN 

The annualized public expenditures for the construction and maintenance of the MCN are 

compared with the above mentioned public cost savings (benefits). 

 

Reference data utilized are drawn from the City of Vienna (2014). Vienna exhibits currently 

1.270 km cycle lanes, of which 30% are residential streets and traffic calming areas (sunk 



11 

 

costs attributed elsewhere). The cycle-specific 70% balance consists of:  (1)  24% shared 

cycle lanes painted on the road, mostly at the expense of on-street parking, thus re-allocating 

road space, with a low cost of 750 €/km (“Radroute/Fahrradstrasse/Busspur/ 

Fussgaengerzone”),  (2) 25% segregated cycle lanes parallel to roads with a mid-cost of 7.500 

€/km (“Radfahrstreifen/Radfahren gegen die Einbahn/Mehrzweckstreifen”) and  (3)  21% 

segregated cycle paths parallel or off-road with a high cost of 160.000 €/km (“Radweg 

[Trennung]/Radweg [Mischflaeche]”). The mean accounting expenses of cycle-specific 

infrastructure in Vienna are 56.000 €/km. In contrast, the mean budgeted cost of a 27,5 km 

part of MCN along metro line 1 Faliro-Kifissia amounts to 402.000 €/km, as announced by 

the Greek Ministry of Environment (HMERISIA 2014), i.e. a 7 times higher cost per cycle-

km compared to Vienna. 

The  12,1 mi. € capital costs of 218 kms MCN for a period of 15 years and 4% interest have 

an annuity of 1,09 mi. €. The annual maintenance cost equal to 1,5% of CAPEX amounts to 

180.000 €, i.e. the annualized public expenditures of the MCN are 1,27 mi. €. 

Even with a +20% cost overrun, the annualized public expenditures for a full MCN 

completion are lower than the public cost savings (benefits) effectuated by the intervention. In 

other words, the Metropolitan Cycle Network in Athens is demonstrated to be a good 

investment for the society. It should be emphasized that the valuation is based on cross-

sectional information. 

 

7. Discussion and conclusions 
 

Cycling has positive externalities, being a merit good underused by the public (Musgrave,   

1957). On the other side, it has been already proven that the car in Athens is clearly overused 

due to the hidden subsidization of its external costs (Deloukas & Karlaftis, 2000). Public 

expenditures on cycle lanes are thus justified as first–best (“most effective”) policy due to 

positive externalities as well as second-best policy due to the reduced negative externalities of 

the car use, especially for utilitarian trips. Both policies, in conjunction with the welfare 

surplus of cycling in Athens, support a road space re-allocation in favor of space-efficient 

cycles. Such a re-allocation reinforces also the liveability of the city. 

 

Cycles, apart of health benefits, save money displaying low VOC and promoting social 

inclusion for the transport poor. Distributional effects and equity improvements of cycling are 

beyond the scope of traditional CBAs. 

 

Cycle lanes are a public good by definition; it is for instance unprofitable to impose fees for 

their use as opposed to the case of car parking or toll roads. Continuous and extensive cycle 

networks enable (1) a progressively grown number of attractors being accessible by cycle, (2) 

a reduced conflict potential of road traffic with cycles, (3) an improved scale of objective and 

perceived safety for cyclists. Jain et al. (2010) mention that perceived safety improvements in 

cycling infrastructure have an elasticity of demand greater than one. The said infrastructure 

reduces barrier costs caused by car traffic and drifts cycling to reach a (higher) optimal level.  

 

From the modeling point of view, cycling is underdeveloped. Coding of fragmented links and 

junctions in interaction with car traffic is a time consuming task. Zoning detail is mostly 

insufficient allowing for a crude intra-zonal representation of cycling.  In areas with a low 

cycle share demand matrices are sparse and inaccurate. Traffic counts to calibrate cycle 
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models are usually missing, their seasonal variability being much higher compared to car 

traffic counts. The structure of generalized cost functions greatly differs between utilitarian 

and non-utilitarian cycling, so that a multi-class assignment is inevitable. Algorithms for 

shortest-distance paths are not suitable for non-utilitarian cycling; tours of the latter category 

are to a low degree destination-linked. All these modeling challenges generate forecasting 

uncertainty about the effects of cycling policies on levels of cycling and car use. 

 

From the planning point of view, segregated cycle lanes are most appropriate in busy roads 

where car speed is high. Safety critical is also the design of intersections crossed by cycles. In 

case of shared bus lanes, the French CERTU requires a minimum lane width (4,3 m.), a 

specification which should be provided prospectively in Athens too. 

Cycle infrastructure is a necessary component of cycling promotion but still a broader set of 

cycling policies is synergetic, for instance public campaigns to increase the awareness of the 

provided supply as well as political support for a cycling culture. Lower speed limits in urban 

environments are considered as a generic safety measure, working i.a. in favor of cycling. 

The paper estimated the true cost of car travel and cycling in Athens. The results indicate that 

cycle lanes induce public health benefits and reduced risks which exceed their investment 

costs. The current low level of cycling in Athens is due to barrier costs of car traffic; the latter 

exceeds its optimal level because the car is not charged with its full costs. Cycle lanes 

compensate to a certain degree the preferential treatment of the car mode and contribute to a 

more balanced consideration of cycling. 

Important priorities of future valuation research are (1) regularities of non-utilitarian cycling, 

(2) morbidity benefits of cycling, (3) estimation of the subjective stress of potential cyclists 

due to car traffic.   
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