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Abstract 

Cycling highways are a special kind of infrastructure emerging in the Netherlands during 

the last couple of years. They offer several benefits, such as few intersections and traffic 

lights, increased width and absence of cars or pedestrians. All these factors make them quite 

favourable to cyclists, even taking into account access and egress times. They are geared 

towards cyclists in general and also car commuters, because of the health benefits cycling 

incurs and also reduced car externalities. Because of the term ‘highway’, this thesis 

investigates whether cycling highways allow cyclists to ride at higher speeds. Using 

generalized difference-in-difference analysis, for cyclists in general there is some suggestive 

evidence that they facilitate higher speeds. Only looking at electric bicycle trips yields much 

more significant effects, finding increases in speed ranging from around 26 to 34% on trips 

between cities with a cycling highway constructed. The result is consistent across OLS, FE 

and IV estimators. The coefficients are then translated into monetized benefits using the 

value of time theory, which shows that cycling highways pay back themselves in just a few 

years just purely based on time benefits. However also more research is needed into their 

impact on other factors of a cycling trip, such as comfort and safety. Also the question 

remains whether they offer enough benefits to commuters to cause a modal shift from the car 

to the bicycle. 
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1. Introduction 

For a long time the Netherlands are one of the leading cycling countries in the world. 

Originally caused by the lack of mountains and many hilly descends, this has been further 

enhanced by the wide spread integration into society and the infrastructure supplied by the 

government. Research shows that in 2016 there were around 22,8 million bicycles in the 

Netherlands, meaning each Dutch citizen owns approximately 1,3 bikes on average 

(BOVAG-RAI Mobiliteit, 2017). A study conducted each year by the Dutch Central Bureau 

for Statistics (CBS) reveals that in 2017 around 27% of all trips daily was made by bicycle, 

ranking second only behind driving a car. The bicycle is responsible for just 8.5% of total 

kilometres travelled though, so most bicycle trips are rather short. In most recent years 

electric bicycles have also penetrated the market. They allow cyclists to obtain high speeds 

without spending much energy and are therefore an attractive mode of transport, especially 

for the elderly. Of all bicycles sold in 2016 in the Netherlands, 29% was an electric bicycle.  

Another development in recent years is the introduction of 

cycling highways. They are a relatively new concept, 

primarily emerging in the Netherlands over the last decade. 

More and more Dutch municipalities and provinces have 

started to investigate the costs and benefits of these 

highways. An official definition does not exist, but having 

taken their name from the long-known conventional 

highways for cars, they have similar characteristics. Among 

these are few to no traffic lights and intersections, priority on 

crossings, a lot of room for overtaking and few to no cars 

(Fietssnelweg.nl, n.d.; Snelfietsroutesgelderland.nl, n.d.). 

In addition to offering cyclists with electric bikes a way to 

obtain higher speeds, the idea of cycling highways is also 

to get commuters out of the car for their daily trips. For 

this reason, most of the cycling highways present at this 

time have been constructed between bigger cities, and 

often also next to a conventional highway or a railway 

track. In the past the national government has made 

various subsidies available to aid in the development 

(Fietsfilevrij.nl, n.d.). Nowadays, the construction of new 

cycling highways is primarily conducted by provinces. 

At the time of writing this thesis, there is a fair number of 

cycling highways already constructed in the Netherlands, 

with several more being planned. One of the most known 

cycling highways is the F35 in the region of Twente, which 

will traverse from Nijverdal through most of the region all 

the way to Ochtrup across the border in Germany when 

finished. Most cycling highways are preceded by 

feasibility studies where possible routes and estimated 

Figure 1: A picture of the F35, the longest 
cycling highway in the Netherlands 
(Source: Wikipedia) 

Figure 2: A map of cycling highways currently 
constructed or planned in the Netherlands 
(Source: Fietssnelwegen.nl) 
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costs of construction are investigated1. These studies mention the possible benefits and 

potential users of the new infrastructure. Both benefits (time savings, safety, health, comfort) 

and costs (construction, maintenance) are mostly based on estimates and only after 

implementation it will become clear how accurate they were. Some provinces also conduct 

an ex post evaluation to gauge the effectiveness of the new route. An example is the research 

into the Zoef route, which was constructed near Delft in 2006. The research measured usage 

of the route three years later and also asked cyclists on their opinion on the new road and 

cycling in general (Onderzoek Zoefroute, 2009). Some conclusions worth mentioning are that 

57% of respondents was unfamiliar with the Zoefroute before the survey. Also, 71% has used 

the route for recreative purposes, but only 29% of the respondents has used it for 

commuting. Moreover, many people have used the route, but did not actually know that it 

was called the Zoefroute and that it is a special type of cycling infrastructure. Some 

respondents moreover mention that a few crossings are quite dangerous and could be 

improved. 

The term “highway2” implies that cyclists can travel at relatively high speeds, much alike 

conventional highways for cars. To what extent does this comparison actually hold? That 

will be the subject of this thesis. How much faster do people cycle on cycling highways, 

compared to other types of bicycle infrastructure? Or, are they more about safety and 

comfort than about speed? Existing literature on cycling does not mention cycling highways 

often. The benefits of cycling, in terms of health and congestion among other things, have 

been long known, but not much literature exists on cycling highways in particular. The 

literature mostly focuses on mode and route choice, which can be used to assess the viability 

of cycling highways. This paper focuses on cycling speed however, to test the predicament 

“highway” and also because speed is an important aspect of cycling choice models, as it is 

directly correlated with travel time. 

The remainder of this paper is organized as follows. Section 2 reviews the existing literature 

on cycling and examines which factors apply to cycling highways and what could make 

them successful. Section 3 looks into cycling highways currently present and introduces the 

empirical model, which examines the difference in bicycle speeds before and after the 

construction of a cycling highway. Section 4 discusses the results of the model and conducts 

various robustness checks. In section 5 there is an attempt to translate the coefficients into 

welfare gains by use of the value of travel time. Section 6 concludes and offers policy 

recommendations and directions for future research. 

  

                                                      

1 See studies on the feasibility of the F59 between Den Bosch and Oss (Goudappel Coffeng, 2008) and 
expansion of the F35 from Enschede to Gronau and Ochtrup (AB Stadtverkehr / SOAB Management 
BV, 2017) for some examples. 
2 The term “cycling highway”, translated from ‘fietssnelwegen’ in Dutch, is used most often to 
describe the new type of bicycle paths. They have also been described by other terms, such as fast 
cycle lanes (snelfietsroutes) and doorfietsroutes, which does not have a satisfactory English 
translation. Throughout the rest of this paper, they will be referred to as cycling highways. 
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2. Literature review 

Section 2 consists of a literature review on cycling highways, paving the road for the 

empirical analysis later. The main objective of this section will be to identify literature that 

can help answer the research question. Moreover, some sub-questions are addressed which 

provide further insight into and allow for a deeper understanding of the subject. The sub-

questions are: What are the benefits of cycling in general? Which group benefits most from 

cycling highways? To what extent do cyclists maximize their speed? Is it enough to cause a 

modal shift? How do electric bicycles affect the analysis? These will all be discussed in the 

following subsections. As the concept of cycling highways is relatively novel, not much 

literature exists on the subject. There is one paper by Buekers et al. (2015), which measures 

benefits and costs for two cycling highways recently constructed in Flanders, Belgium. 

Another paper is a master thesis by van Ginkel (2014), which partially uses data from cycling 

highways to calculate values of time and comfort. There are many papers discussing the 

advantages and disadvantages of cycling in general that can also be analyzed. 

2.1 Benefits of cycling 

The most notable benefits of cycling are the impacts on the health of cyclists themselves3. 

Cycling means physical activity and exercise, offering large benefits to those doing it 

daily/often. When there is a modal shift from the car to the bicycle, there are less 

externalities caused by car drivers, such as noise, air pollution and congestion, all of which 

cycling does not incur. Cyclists are however more exposed to air pollution and have a higher 

chance of accidents than car drivers, which means the benefits are somewhat lessened, but 

by far not mitigated (Börjesson et al., 2012; Buekers et al., 2015; de Hartog et al., 2010; Rabl et 

al., 2012). Returning to the paper of Buekers et al. (2015), for the benefits they also primarily 

focus on health impacts, by estimating the effects of increased exercise and lower air 

pollution, cause of the modal shift. They mostly find positive net present values for the two 

cycling highways, except when taking very conservative assumptions regarding construction 

costs and depreciation. Only moderate amounts of cyclists are needed for all the positive 

scenarios, which should be achievable with the amount of daily car traffic between the cities 

observed. 

It should be noted though that all papers above use general cycling accidents statistics for 

their research, but accident risks might be different for cycling highways than for other 

cycling tracks due to the design. On the one hand the lower number of intersections and 

traffic lights might reduce accident risks, but on the other hand higher obtainable speed 

might increase it, because of shorter reaction times (Aarts et al., 2006). It is a topic vital to the 

success of cycling highways, as a SP survey conducted by Wardman et al. (1997) in the 

United Kingdom found that accident risk is the most common reason for people not to cycle. 

It ranked higher than other factors like wind or rain and threat of the bicycle being stolen. 

Adding to that, a large share of bicycle accidents where a car is also involved occur at 

intersections (Hunter et al., 1995). 

                                                      

3 See Oja et al. (2011) for a comprehensive review on the health benefits of cycling. 
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Another aspect of health is the stress experienced while commuting. In their study, 

Gatersleben and Uzzell (2007b) looked at commuters to and from the University of Surrey, 

United Kingdom and found that the cycling commuters experienced the least amount of 

stress and most amount of pleasure, compared to those walking or either using the car or 

public transport. This is because most of the cyclists enjoy the activity in itself and do not 

experience much delays. Cycling highways are expected to increase comfort and decrease 

delays even further, making them even more desirable for commuters. Moreover, they 

observe a positive correlation between stress and travel time, and the latter should be 

decreased by the introduction of a cycling highway. 

2.2 Speed and route choice 

Now that the composition of benefits of cycling are clear, this section focuses more on the 

reasons why people would choose for cycling highways. Route choice models show, using 

GPS data, that cyclists are to some extent willing to make a detour, when it means driving on 

a separate bike path instead of a bike lane next to cars. The maximum length of a detour 

deemed acceptable is positively correlated with the amount of car traffic on mixed lanes 

(Broach et al., 2012). Two SP surveys observe the same phenomenon (Abraham et al., 2002; 

Winters et al., 2010). Cyclists also tend to prefer routes with less stops and traffic lights, both 

implying lower travel times (Broach et al., 2012; Rietveld et al., 2004; Sener et al., 2009). 

Various SP surveys find that minimizing travel time (Bovy et al., 1985; Stinson et al., 2003) or 

minimizing distance (Dill et al., 2008; Dill, 2009; Menghini et al., 2010) is an extremely or 

even the most important aspect of cyclists’ route choice. Cycling highways classify as 

separate bike paths and could decrease travel times and in some cases distance as well, 

depending on its location. 

Looking at determinants of cycling speed, Bernardi et al. (2016) find that cycling speed is 

reduced by the presence of nearby pedestrians and motorised traffic, such as cars, buses and 

heavy traffic. They also note that the width of a cycling path positively influences cycling 

speed, because there is more room for overtaking. This is exactly what policymakers aim for 

with the design of cycling highways. Similar conclusions are reached by several papers 

examining free-flow travel speeds. They find that around 10m² of free space is needed for 

cyclists to achieve their free-flow travel speed (Yang, 1985; Navin, 1994). These numbers are 

achieved faster the wider the bicycle path is. A test by the ANWB on nine cycling highways 

observes that they are between 3.1 and 4.4 metres long (ANWB, 2019), so free-flow travel 

speeds should easily be achievable. 

Another aspect of the design is that, among other things, the lower number of intersections, 

the absence of cars and the width of the lanes might make the journey more pleasant. This 

makes travelling on the highway require less mental capacity than on other routes and 

therefore increases the average speed of cyclists, holding for both conventional and electric 

bicycles (Vlakveld et al., 2015). El-Geneidy et al. (2007) find that cyclists travelling on off-

street bicycle paths have a speed 1.14 km/h higher than those using regular streets, all else 

equal. Moreover, a study by Botma and Papendrecht (1991) observes fairly constant speeds 

across various bicycle tracks with a width between 1.8 and 2.7 metres, but a significant 

increase in speed on bicycle paths with a width of 3 metres. 
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2.3 Modal choice 

Previous analysis has shown that cycling highways offer several advantages for cyclists and 

therefore make them preferred over other types of cycling infrastructure. But, are they also 

enough to incur a modal shift? As mentioned in the introduction, one aim of cycling 

highways, mentioned by local governments, is to offer an attractive option for commuters 

travelling short to medium distances. Research by Ellison et al. (2011) shows that in Sydney, 

Australia already a significant portion of trips conducted by car could be conducted by bike 

instead, but currently is not. The numbers are even higher for experienced cyclists like 

commuters, but do not take into account the various factors influencing the mode choice. 

Cycling highways might be attractive to commuters especially, because this group already 

has the highest average speed, compared to cycling trips with other purposes (Dill et al., 

2008). 

There is a fair share of literature on the factors that influence the decision to commute by 

bicycle to work, some of which can be applied to cycling highways. One major reason for 

people not to cycle is the state of the weather, such as the severity of wind and rain, but also 

extreme temperatures (Nankervis, 1999; Brandenburg et al., 2004; Parkin et al., 2008). For 

instance, cycling levels are considerably lower in winter than in summer, although the 

magnitude of the decrease is to some extent dependent on the quality of road maintenance 

and service (Bergström et al., 2003). As cycling highways have the aim to increase speeds and 

lower travel times, they could lessen the impact of weather, but the question is whether it 

truly makes a difference in the final mode choice4. Wardman et al. (1997) also find that the 

introduction of segregated cycle facilities, which include cycling highways, have a large 

impact on the amount of people cycling, even when taking into account possible access and 

egress times. The magnitude of the increase is however mostly dependent on the level of 

infrastructure previously present, ranging from no facilities at all to unsegregated cycling 

roads. It should be noted that the research is done in the UK, where provision of cycling 

paths is not as widespread as in the Netherlands, so the effects might differ there. 

In a similar fashion, Barnes et al. (2006) find that increases in bicycle mode share are largest 

when new bridges are constructed, compared to other types of infrastructure. They however 

also note that increases in bicycle mode share because of a new facility are relatively small in 

areas where the mode share was already high, compared to areas with low bicycle mode 

shares. Hunt and Abraham (2007) show that in Edmonton, Canada people are more likely to 

cycle when there are dedicated bike lanes or path instead of requiring them to drive on the 

road. Counteracting is the study by Vernez-Moudon et al. (2005), who research cycling in the 

US and do not find significant relationships between infrastructure and the decision to cycle. 

The question now is to what extent that holds when comparing cycling highways to regular 

cycling lanes and paths. The decision to cycle is furthermore positively correlated with travel 

                                                      

4 Wardman et al. (1997) also mention some other factors, such as the possibility of theft and the lack of 
facilities at work for cyclists. These are not impacted by cycling highways though and require different 
measures. 
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time savings, which cycling highways potentially offer, especially in densely populated areas 

with high amounts of car traffic. 

2.4 Infrastructure improvements 

There are various studies which examine the impact of infrastructure improvements, which 

the cycling highway falls under. They use various measures to assess the impact, among 

which bicycle/pedestrian counting (Cohen et al., 2008; Morrison et al., 2004) or examining 

health benefits (Buekers et al., 2015) and crash rates (Jensen, 2008). Other papers have used 

SP surveys (Boarnet et al., 2005; Evenson et al., 2005; Morrison et al., 2004), with questions 

varying from asking whether respondents have used the new infrastructure to their opinion 

on bicycling in general. The Dutch province of Gelderland has also used bicycle counting 

and mentions that on the cycling highways it has constructed traffic increased by around 

29% in a time span of 3 years, with a 45% increase on the MaasWaalpad route being the 

largest increase (Snelfietsroutesgelderland.nl, 2019). 

With bicycle counting, the societal benefits are ambiguous however, as it is not clear where 

these cyclists came from. They obviously benefit from the facilities offered by the cycling 

highway, but it is unknown what they would have done if there was no cycling highway. 

They could either have taken a different route, chose a different mode like the car or not 

taken the trip at all (Jensen, 2008). This is a concern when calculating benefits from new 

infrastructure. Looking at speed instead of volume circumvents the problem, as long as the 

same person was taking the trip before and after the improvement, or the sampling is 

random and there are many observations. 

2.5 Electric bicycles 

One major drawback of most papers discussed above is that they have been written before 

the introduction of electric bicycles, which have had significant impacts on the biking 

ecosystem. Dill and Voros (2007) for instance observe that in Portland, Oregon people aged 

above 65 cycle much less than people younger than 65, while these numbers might be much 

different nowadays. Another point is that most people consider 10 km as the maximum for 

cycling to work (Vandenbulcke et al., 2009), while the cycling highways aim to attract people 

with trips up to 15 or even 25 km. The maximum acceptable distance is increased by the 

adoption of electric bicycles however (Weinert et al., 2007), as they facilitate much higher 

speeds than conventional bicycles, ranging from 6%5 to 48% (Baptista et al., 2015; Cherry et 

al., 2007; Langford et al., 2015; Lin et al., 2008). The increase in speed can of course be 

attributed to the power assistance supplied by electric bicycles, which can be used to 

decrease travel times, but also to decrease energy used (Bigazzi et al., 2018). Therefore, the 

analysis has to account for the adoption of electric bicycles, so it does not intervene with the 

implementation of cycling highways in regression analysis.  

                                                      

5 The 6% difference Baptista et al. (2015) find is on roads with neutral slopes, which is the most 
interesting number for analysis in the Netherlands, where steep gradients are largely non-existent. On 
roads with positive slopes, electric bicycles are much faster than conventional ones, while on negative 
slopes they are actually slower. 
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3. Empirical analysis 

Section 3 introduces the model to assess the impact of cycling highways. As discussed before, 

the variable of choice will be cycling speed, to test the validity of the term “highway” and to 

answer the question whether the special type of design is worthwhile. The analysis uses 

many regression models, with various specifications and controls included. This section 

moreover discusses the dataset used and looks at various statistics. 

3.1 The model 

To assess the impact of cycling highways, a generalized difference-in-difference model6 will 

be employed, with cycling speed of trip 𝑖 on route 𝑟 at time 𝑡 as the dependent variable. The 

treatment group contains city pairs which have gotten a cycling highway, and all the other 

city pairs are in the control group. The treatment effect is therefore the introduction of a 

cycling highway. It is measured by means of a dummy, which is either 0 when there is no 

cycling highway and 1 when there is. The model also has trip distance included, because the 

cycling highways differ in length and there is a small positive relationship between speed 

and distance (El-Geneidy et al., 2007). The model looks like this in formula form: 

𝑆𝑝𝑒𝑒𝑑𝑖𝑟𝑡 = 𝛼 + 𝛽𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑟𝑡 + 𝜑𝐶𝑦𝑐𝑙𝑖𝑛𝑔_ℎ𝑖𝑔ℎ𝑤𝑎𝑦𝑖𝑟𝑡 + 𝜅𝑡 + 𝛾𝑟 + 𝜂𝑋𝑖𝑟𝑡 + 𝜀𝑖𝑠𝑡   (1) 

Here, 𝛽, 𝜑 and 𝜂 are regression coefficients and 𝛼 is a constant. 𝜅𝑡 are year fixed effects and 

𝛾𝑟 are route fixed effects, both accounting for unobserved trends and heterogeneity. The 

model is primarily estimated using Ordinary Least Squares (OLS) estimators, where the 

routes are divided into one group if they have not gotten a cycling highway and separate 

groups for each route with a cycling highway. Also, the model is tested with Fixed Effects 

(FE) estimators, which contain route fixed effects for each individual route. Later, also IV 

regressions are used. Finally, 𝑋𝑖𝑟𝑡 are relevant controls (see section 3.4) and 𝜀𝑖𝑠𝑡 is the error 

term.  

3.2 Data 

The regression analysis uses a dataset from the CBS, the Dutch bureau of statistics. The 

dataset is called “Onderzoek Verplaatsingen in Nederland”, or “OViN” abbreviated, literally 

meaning “Research Movements in the Netherlands”. The research has been run annually 

between 2010 and 2017 and contains information on trips taken by respondents. For this, 

respondents are selected and approached randomly and asked to record all their trips on a 

predetermined day in the year. As the amount of respondents fluctuates between 37.000 and 

44.000 each year, on each day there is a reasonable amount of trips in the dataset. Each trip 

includes information of the respondent, such as age and income, but also the transport 

mode7 and trip length. Among many other things, the motive of the trip and place of both 

                                                      

6 As all the highways have been completed at different times, the classical difference-in-difference, 
with a treatment dummy, a pre/post dummy and an interaction dummy, cannot be used. The 
generalized difference-in-difference does work though and achieves similar results. 
7 Starting in 2015, the CBS has also asked respondents, when their trip consists of multiple transport 

modes, to record each mode as a separate trip. For analysis here, only trips made by either bicycle or 
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departure and arrival are also added. In total, the dataset contains little over 910.000 

observations, of which 234.891 have been done by either bicycle or moped.  

The advantage of this dataset is that there is a large number of observations, which allows 

for extensive comparisons across demographic groups, based on variables such as age, 

income and travel motive. Because the research is done in multiple successive years, it is also 

possible to observe and account for possible time trends. From 2013 onwards, the CBS has 

also asked respondents undertaking bicycle trips to fill in whether they used a conventional 

or an electric bicycle. This information can also be included in the analysis. 

The main disadvantage of the data is that it does not provide insight into what route the 

respondents took to arrive at their destination.  Table 1 shows eight city-pairs between which 

a cycling highway has been constructed between 2010 and 2017, all having before and after 

construction in the dataset. Trips between these city-pairs will be used for analysis, but it is 

unknown whether respondents actually used the cycling highway for their trip8, or chose a 

different route instead. However, while accounting for the numerous other factors, a higher 

cycling speed is observed between these city-pairs than between other city-pairs without a 

cycling highway, the speed increase can most likely be attributed to the construction of the 

cycling highway. This is because the cycling highway offers so many advantages over other 

types of cycling infrastructure, which the literature review found, that people who are in the 

position to choose them for their trip probably will. So, not knowing the route of the 

respondent is not ideal, but it does not seem to be a major problem. 

Index Name Origin-Destination Opened Length (km) 

1 - Amsterdam – Zaandam 10-02-2017 6 

2 Velostrada/Via 44 Den Haag – Leiden 15-05-2013 21 

3 F16 Dordrecht – Rotterdam 09-09-2014 19,7 

4 RijnWaalPad Arnhem – Nijmegen 03-06-2015 15,8 

5 F35 (1) Enschede – Hengelo 22-11-2011 7,1 

6 F59 ‘s-Hertogenbosch – Oss 15-09-2016 20 

7 F69 Eindhoven – Valkenswaard 14-04-2016 6 

8 F35 (2) Borne – Hengelo 08-06-2016 6 
Table 1: The cycling highways selected for analysis 

 

 

 

 

                                                                                                                                                                      

moped are used. They are first selected by examining the ride transport mode, and if this is missing, 
the transport mode of the whole trip. 

8 In total, there are 449 observations on the routes where a cycling highway has been constructed, of 
which 241 are before construction and 208 after. 
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3.3 Descriptive statistics 

Section 3.3 outlines some descriptive statistics of the data.  

Variable # of obs Mean St. dev. Min Max 

Speed (km/h) 234.891 13,83 6,4 5 50 

Distance (km) 234.891 3,42 5,0 0,1 211 

Age (years) 234.891 34.83 22.2 0 95 

Cycling highway (dummy) 234.891 0,00089 0,03 0 1 
Table 2: Descriptive statistics of speed, distance and the cycling highway dummy 

Observations with a speed either below 5 km/h or above 50 km/h are excluded, as these are 

not plausible for cyclists. The same holds for trips taking more than 25 hours. These are most 

likely due to human errors when reporting the trips. Table 2 shows the descriptive statistics 

for the resulting dataset. The mean of Speed (in km/h) and Distance (in km) make sense. 

Only 0,09% of the trips are between city-pairs where a cycling highway is present, which is 

equal to 208 observations. This is rather low but not surprising given the enormous size of 

the dataset. 

3.4 Control variables 

Next to distance and the cycling highway dummy, as discussed in section 3.1, there are many 

control variables which have an impact on the speed of a cyclist. More importantly, they 

could influence the treatment effect, because certain demographic groups might be more 

inclined to use a cycling highway. For example, they make more intercity trips anyway, want 

to try it out or have an electric bicycle. Therefore, these should be included in the regression 

analysis. To start, cycling speed might be related to the age of the cyclist, as speed is related 

to energy expenditure (Bigazzi et al., 2018). Both younger and older people might have less 

energy available, thereby cycling slower than adolescents and adults. The motive of the trip 

might also have an effect on speed, as some trips have more stricter arrival times than others. 

Therefore in some cases cyclists might increase their speed to avoid being late, while in other 

cases they do not. The hypothesis is that commutes and business trips on average have the 

highest speeds, compared to trips with other motives.  

Continuing, the value of travel time literature has found positive correlations between a 

person’s income9 and his/her value of travel time (Abrantes et al., 2011 (UK); Börjesson et al., 

2012 (Sweden); van Ginkel, 2014 (Netherlands) are some examples of papers which estimate 

the value of travel time). People with a higher value of travel time are expected to have an 

higher speed, so theoretically cycling speed is increasing with income. Cycling literature is 

inconclusive on this subject however. Some papers find positive relationships between the 

propensity to cycle and income (Dill et al., 2007; Parkin et al., 2008; Vernez-Moudon et al., 

                                                      

9 Note that the dataset only contains information on household spendable income and not on 
individual income. 
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200510; Wardman et al., 2007), but others observe the opposite (Plaut, 2005; Pucher et al., 

1999; Schwanen et al., 2005). One should keep in mind however that these look at the 

propensity to cycle and not at cycling speed. Because of the value of time theory, therefore 

the hypothesis is still that cycling speed is increasing with income. What is also present in the 

dataset is information on the ethnic origin of the respondent, which is either Dutch, native 

Western, non-native Western or unknown. Dutch people might travel faster than people of 

different ethnicity because they have more experience cycling and it is more integrated into 

Dutch culture than into others. Therefore it is useful to control for ethnicity as well. 

Instead of discrete values for each variable, they are all divided into groups dependent on 

value (see Appendix A). This allows for analysis per group and rules out possibilities of 

forcing a non-linear relationship into a single coefficient. Besides these variables also the 

amount of inhabitants of the city where the respondent lives in is added as a control, as is the 

province where that city is in. These could also have an impact on cycling speed and the 

tendency to use a cycling highway11. Finally, also a measure for the degree of urbanisation12 

is included, which could serve as a proxy for congestion. Appendix A shows all the groups 

and their distributions. 

  

                                                      

10 They do not find a direct relationship between income and the propensity of cycling, but do find it 
between the number of cars in the household and the propensity to cycle. As they argue that the 
number of cars serves as a proxy for higher incomes, it is still worth mentioning. 
11 These account for the pace of life hypothesis, which states that people in larger cities move faster 
than those in medium- and smaller-sized cities. Bornstein (1978), Amato (1983) and Levine et al. (1984) 
are a few papers which confirm this hypothesis in terms of walking speed, among other things. 
12 The CBS measures urbanisation in terms of the density of addresses within a municipality. For each 
address within a municipality, it counts the amount of addresses within 1 kilometre and then takes the 
average of all those densities within one municipality. 
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4. Results 

4.1 Functional form 

Before moving on to the results, the regressions first require the correct functional form. 

There are several options for the functional form. The ones considered here are linear, log 

and a second-order polynomial. As most variables are divided in groups with dummies, they 

cannot take an alternate functional form, but the dependent variable speed and the 

independent variable distance can. Below are some histograms of both speed and distance 

and their respective natural logarithms. 

 

Figure 3: Histogram of speed   Figure 4: Histogram of the logarithm of speed 

 

Figure 5: Histogram of distance  Figure 6: Histogram of the logarithm of distance 

Figures 3 and 4 show the histograms of speed and the logarithm of speed, respectively. The 

distributions of both graphs are fairly similar, but the logarithm is slightly better. Table 3 

shows that the R² of the regression also improves when taking the logarithm of speed as the 

dependent variable instead of the level of speed, so the logarithm of speed will be used for 

subsequent analysis. Looking at figures 5 and 6, showing respectively histograms of distance 

and the logarithm of distance, the differences are much larger. The majority of trips is of 

short distance, giving the graph an extremely long tail. Taking the logarithm mostly solves 

this issue, and also greatly improves the R² of the regressions. Adding the second-order 

polynomial of distance also increases the R², but by nowhere that much. Therefore, also for 

distance the logarithm is chosen. 
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 (1) (2) (3) (4) (5) 
VARIABLES Speed lnSpeed Speed lnSpeed Speed 

      
Distance 0.348*** 0.024***   0.627*** 
 (0.007) (0.000)   (0.027) 
Cycling highway 1.721*** 0.111*** 1.034** 0.052** 1.140*** 
 (0.450) (0.026) (0.429) (0.023) (0.433) 
lnDistance   2.909*** 0.218***  
   (0.014) (0.001)  
Distance_sq     -0.006*** 
     (0.001) 
Constant 12.647*** 2.453*** 11.633*** 2.368*** 11.917*** 
 (0.025) (0.002) (0.013) (0.001) (0.067) 
      
Observations 234,891 234,891 234,891 234,891 234,891 
R-squared 0.074 0.076 0.175 0.222 0.108 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
Table 3: Various functional forms for the regression 

4.2 OLS regressions 

Table 4 shows the most important results of the generalized difference-in-difference analysis, 

using OLS estimators. Not all coefficients are shown to keep it clear, but the full regressions 

can be found in table 19 in Appendix B. All the regressions are run with robust standard 

errors to account for heteroscedasticity. The table shows the coefficients of eight different 

regressions with various specifications and controls. Column 1 contains the results of 

regressing the logarithm of speed on the logarithm of distance, time, a gender dummy which 

is 1 when female, the cycling highway dummy and route fixed effects.  

Increasing distance by 1% increases speed by 0.2% to 0.3%, all else equal. A possible 

explanation for this is that more fit people cycle faster generally, but also cycle longer 

distances, which is captured in this relationship. To continue, females cycle slower than men, 

in line with other papers stating that women drive slower (Lin et al, 2008), cycle less in 

general (Heinen et al., 2010; Wardman et al., 2007), cycle shorter distances (Garrard et al., 

2008) and have a higher chance to not cycle when it is raining or dark (Bergström et al., 

2003), compared to men. These are both significantly different from zero at the 0.5%-level. 

The cycling highway dummy is also significant but at the 5%-level, attributing to a 9.1%13 

higher speed when cycling on a cycling highway compared to other roads. Interacting the 

female and cycling highway dummies did not yield a significant coefficient. The coefficients 

of the route fixed effects are mostly insignificant, and some are even negative, which could 

be a reason that the cycling highway was constructed between these city-pairs. 

 

 

                                                      

13 The dependent variable being in logarithmic form, the marginal effect of a dummy variable is equal 

to 𝑒𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 − 1. Here, 𝑒0.087 − 1 ≈ 0.091 = 9.1%. 
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 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed 

         
lnDistance 0.217*** 0.229*** 0.227*** 0.258*** 0.215*** 0.261*** 0.241*** 0.256*** 
 (0.001) (0.001) (0.001) (0.002) (0.002) (0.003) (0.002) (0.005) 
Female -0.024*** -0.038*** -0.040*** -0.062*** -0.051*** -0.074*** -0.042*** -0.074*** 
 (0.002) (0.002) (0.002) (0.003) (0.003) (0.005) (0.003) (0.007) 
cyclinghighway 0.087* 0.074 0.192*** 0.076 0.067 0.061 0.095 0.123* 
 (0.041) (0.041) (0.066) (0.051) (0.041) (0.052) (0.050) (0.052) 
Constant 2.406*** 2.300*** 2.373*** 2.197*** 2.297*** 2.042*** 2.315*** 1.992*** 
 (0.003) (0.008) (0.026) (0.060) (0.018) (0.071) (0.013) (0.042) 
         
Control variables No Yes Yes Yes Yes Yes Yes Yes 
City size variable No No Yes No No No No No 
Sample Full Full Full Commute Intercity Intercity 

Commute 
Peak hours Intercity 

Commute 
Peak hours 

Years ’10-‘17 ’10-‘17 ’10-‘14 ’10-‘17 ’10-‘17 ’10-‘17 ’10-‘17 ’10-‘17 
         
Observations 234,891 234,838 156,875 42,712 53,127 15,025 70,272 7,557 
R-squared 0.223 0.260 0.256 0.325 0.275 0.363 0.292 0.360 

Robust standard errors in parentheses 
*** p<0.005, ** p<0.01, * p<0.05 

 

Table 4: Regression analysis of the impact of cycling highways on speed 

Column 2 adds the groups for trip motive, age, household spendable income, origin, year, 

urbanisation and province. Moreover, peak hours and weekend dummies are included. Here 

the peak hour dummy is 1 when the departure time is either between 7 and 9 am (morning 

peak) or 5 and 7 pm (afternoon peak). The arrival time is however unknown. To keep it clear, 

all the coefficients of the control variables are not shown here, but can instead be found in 

appendix B. Including them renders the cycling highway insignificant compared to column 

1, while the standard error remains the same. 

The effect of age on speed resembles a parabolic shape, with middle-aged people cycling 

fastest, and both younger and older people cycling slower, underlying differences in value of 

time and available energy. 

Looking at trip motives, people commuting on average have the highest speed, closely 

followed by people shopping or doing groceries. In line with expectations people touring by 

far have the lowest speed, cycling around 30% slower than commuters. 

Continuing with income, people in income group 2 cycle slightly slower than those in 

income group 1. The difference between groups 1 and 3 is negligible. People in income 

groups 4 to 6 have significantly higher speeds. F-tests confirm that the coefficients for these 

three income groups are not significantly different from each other. Interestingly enough 

people in income group 7, above €50.000 annually, have significantly lower speeds than 

people in other income groups. This contradicts the theory that people with higher incomes 

have higher values of time and therefore travel faster. Defragmenting the income group 

shows that most of the people in the group are aged 0 to 5 years old. It might be because of 

income here being defined as household spendable income and not as individual income. 

Hence young children with parents with high incomes also fall in this income group, biasing 

the results.  
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As expected, people with different origins cycle significantly slower than people with Dutch 

origins, in the range of 0.2 to 0.4% lower speeds. 

Looking at the year fixed effects, F-tests find mixed results, with significant speed increases 

between some years but not between all of them. These could represent general 

improvements in infrastructure throughout the country. 

The peak hour dummy is significantly different from zero at 0.5%, as expected. People 

departing during peak hours drive around 0.9% faster than those outside peak hours. There 

is no significant effect during weekends. Dividing the dummy into the morning peak and the 

evening peak shows that their coefficients are rather similar and a F-test fails to reject that 

they are different. There is also a small weekend morning peak but no evening peak. These 

results are also all shown in table 24 in appendix B. 

The coefficients for the address density show a negative relationship between the degree of 

urbanisation and cycling speed, with F-tests confirming that they are all significantly 

different from one another. The relationship holds regardless of whether city population is 

included or not. It could serve as a proxy for crowding and congestion, as the number of 

addresses is not increasing with the amount of land needed when flats are constructed, 

whereas the quantity of cycling infrastructure mostly is. Therefore constructing new flats 

might not always result in more cycling lanes and paths but does increase the number of 

cyclists. Hence it could cause congestion and a higher number of accidents. 

Analysis of the province coefficients shows that there are some differences in cycling speed 

between provinces. Taking Groningen as the base category, people in Overijssel, Flevoland 

and Gelderland cycle slightly faster, while people in Friesland and Noord-Holland cycle 

slightly slower. For the other provinces the results are inconclusive. There is no clear reason 

for these differences, but as the cycling highways have all been constructed in various 

provinces it is useful to account for them. 

Column 3 shows the results of a regression which also includes a variable for the number of 

inhabitants of the city that the respondent departs from. Unfortunately this data is only 

available for the years 2010-2014, meaning there is only data for three of the eight cycling 

highways. Still, running this regression yields a significant (0.5%) coefficient for the cycling 

highway dummy which is also much larger than in the previous regressions, showing a 

21.2% speed increase on cycling highways. Despite the large effect on the other coefficients, 

the results for the different groups of cities are mostly inconclusive, with only a significant 

difference between the highest population group, which is above 250.000, and the others. 

This again implies congestion. 

Because the inhabitants variable excludes a sizeable portion of the dataset, in the following 

regressions it is left out. As mentioned in the introduction, some policymakers aim to attract 

commuters with the construction of cycling highways. It is hence useful to conduct the 

analysis above for commuting trips only and see if the results differ. Column 4 shows the 

results of this regression. The coefficients for distance, time and gender slightly change, and 

the cycling highway dummy increases slightly compared to column 2. The standard error 

also increases and therefore the dummy is again insignificant. 
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As cycling highways have been constructed only between cities and not within cities, there 

could be reason to believe that the analysis should also distinguish between both intra- and 

intercity trips. There are considerable differences between these two types of traffic, such as 

the density of pedestrians, cars and other cyclists, the amount of traffic lights, but also other 

effects such as pollution and the view. Therefore the question is whether intercity and 

intracity traffic have the same speed by means of a dummy. Bicycle trips made between cities 

have a speed around 5.2% lower than trips made within a city, possibly due to the fact that 

people take more time to admire the view and/or the sun. Only taking intercity trips for the 

regression analysis does not change the coefficients much, see column 5, and the cycling 

highway dummy is again insignificant. Column 6 combines both intercity and commuting 

trips but also finds no interesting results. 

Instead of including a peak hour dummy, it is also possible to run the regression with peak 

hour observations only, as one would expect people to travel faster during peak hours. This 

is done in column 7. The dummy has increased considerably and is now significantly 

different from zero at 10%, which provides some suggestive evidence for the effect of cycling 

highways on speed. What also does make a difference is taking only trips which are between 

cities, for commuting purposes and in peak hours. Now the treatment effect is significant at 

5% and also considerably larger, attributing to a 13.1% speed increase when driving on the 

cycling, as per column 8. 

4.3 Fixed effects regressions 

In the regressions shown in table 4 and discussed in section 4.2, the eight city pairs with a 

cycling highway each have a separate route ID, while all the other city pairs are in one big 

control group. This is the standard procedure for generalized difference-in-difference 

analysis, but putting all the other routes in one control group does not account for 

unobserved heterogeneity between these routes. There might be large variations in for 

instance the quality of infrastructure and the amount of traffic lights which could have their 

impact on cycling speed. Therefore this section discusses fixed effect regressions which 

assign a fixed effect to every city pair in the dataset. Again various specifications and 

controls are tested with different subsamples. 

Table 5 shows the results of the fixed effects regressions. Column 1 is the same as column 2 

of table 4 for comparisons sake. Column 2 here contains full route fixed effects but no other 

control variables, except distance and gender. The results are almost identical to the 

regression using OLS. The cycling highway dummy has the same value and is again 

significant at 5%. Column 3 adds the control variables which also does not alter the results 

much. In column 4, again the city population variable is included. The coefficient is again 

similar but now significant at 5% instead of 0.5% because of a higher standard error. 

Columns 5 to 7 look at various subsamples just like in section 4.2 but do not contain 

noteworthy coefficients. The subsample of intercity and commuting trips during peak hours 

yields a significant coefficient for the cycling highway dummy similar to the previous 

section. It is now slightly larger, from 0.123 to 0.152 and still significant at 5%. 
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 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed 

         
lnDistance 0.229*** 0.239*** 0.254*** 0.251*** 0.245*** 0.289*** 0.271*** 0.282*** 
 (0.001) (0.001) (0.001) (0.001) (0.002) (0.003) (0.002) (0.007) 
Female -0.038*** -0.021*** -0.038*** -0.038*** -0.051*** -0.060*** -0.043*** -0.076*** 
 (0.002) (0.002) (0.002) (0.002) (0.003) (0.004) (0.003) (0.009) 
cyclinghighway 0.074 0.087* 0.073 0.194* 0.068 0.088 0.100 0.154* 
 (0.041) (0.041) (0.040) (0.078) (0.035) (0.051) (0.059) (0.061) 
Constant 2.300*** 2.386*** 2.275*** 2.312*** 2.271*** 2.256*** 2.246*** 1.897*** 
 (0.008) (0.003) (0.027) (0.069) (0.040) (0.100) (0.057) (0.249) 
         
Regression technique OLS FE FE FE FE FE FE FE 
Control variables Yes No Yes Yes Yes Yes Yes Yes 
City size variable No No No Yes No No No No 
Sample Full Full Full Full Intercity Commute Peak hours Intercity 

Peak hours 
Commute 

Years ’10-‘17 ’10-‘17 ’10-‘17 ’10-‘14 ’10-‘17 ’10-‘17 ’10-‘17 ’10-‘17 
         
Observations 234,838 234,891 234,838 156,875 53,127 42,712 70,272 7,557 
R-squared 0.260 0.200 0.233 0.231 0.237 0.276 0.262 0.293 
# of city pairs  11,591 11,590 9,570 9,694 4,900 7,612 2,614 

Robust standard errors in parentheses 
*** p<0.005, ** p<0.01, * p<0.05 

 
Table 5: FE regression analysis of the impact of cycling highways on speed 

Overall, the fixed effect regressions obtain similar results to the ordinary least squares 

regressions and there are no clear factors which give either one the edge. The heterogeneity 

between routes seems to not have that large of an effect on the coefficients. 

4.4 Electric bicycles 

In 2013, the CBS started asking cyclists to also fill in whether they made their trip on a 

conventional or an electric bicycle. As stated in section 2.5 people on electric bicycles drive 

significantly faster than those on conventional ones, so this should also be included in the 

analysis14. It might also be that people on electric bicycles are more inclined to use a cycling 

highway compared to users of conventional bicycles, because they want to use the available 

high speed that the electric motor facilitates. Table 6 shows the results of running regressions 

with various specifications for electric bicycles specifically. The full version with all the 

coefficients can be found in table 23 in appendix B. Column 1 includes the same variables as 

column 2 of table 4 (income, trip motive, age, origin, year, route, urbanisation, province) and 

adds a dummy which is 1 when the trip was done using an electric bicycle and 0 if not. 

Moreover, it adds an interaction dummy for the electric bicycle and the cycling highway 

together, to see whether the cycling highway did more for electric bicycles than for 

conventional ones. 

                                                      

14 Ideally the analysis above is conducted per cycling highway and both origin and destination 
specifically, to account for unobserved heterogeneity between cities and regions. This has also been 
attempted here but was deemed infeasible due to the low number of observations per cycling 
highway. That hence remains a topic for future research. 
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 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed 

         
lnDistance 0.229*** 0.227*** 0.203*** 0.232*** 0.227*** 0.175*** 0.196*** 0.216*** 
 (0.001) (0.001) (0.004) (0.010) (0.009) (0.009) (0.015) (0.022) 
Female -0.039*** -0.040*** -0.050*** -0.077*** -0.048*** -0.043*** -0.012 -0.033 
 (0.002) (0.002) (0.008) (0.017) (0.015) (0.012) (0.018) (0.027) 
cyclinghighway 0.072 0.193*** 0.225*** 0.202 0.234*** 0.239*** 0.295*** 0.263* 
 (0.041) (0.066) (0.063) (0.108) (0.067) (0.075) (0.086) (0.134) 
Electric 0.029*** 0.017**       
 (0.004) (0.006)       
ElectricCH 0.112*        
 (0.056)        
Constant 2.303*** 2.374*** 2.425*** 2.357*** 2.367*** 2.469*** 2.155*** 2.193*** 
 (0.008) (0.026) (0.071) (0.142) (0.101) (0.094) (0.111) (0.144) 
         
Control variables Yes Yes Yes Yes Yes Yes Yes Yes 
City size variable No Yes No No No No No No 
Sample Full Full Electric Electric Electric Electric Electric Electric 
    Peak hours Commute Intercity Intercity Intercity 
       Commute Commute 
        Peak hours 
Years ’13-‘17 ’13-‘14 ’13-‘17 ’13-‘17 ’13-‘17 ’13-‘17 ’13-‘17 ’13-‘17 
         
Observations 234,838 156,875 11,846 2,167 2,211 3,542 1,028 436 
R-squared 0.260 0.256 0.257 0.361 0.332 0.222 0.260 0.342 

Robust standard errors in parentheses 
*** p<0.005, ** p<0.01, * p<0.05 

 
Table 6: Regressions accounting for electric bicycle usage 

From the results it can be concluded that people on an electric bicycle cycle around 2.9% 

faster than those on a conventional bicycle. The number is much lower than those found in 

other papers (see section 2.5). A possible reason is that this paper uses data from trips in the 

Netherlands, where the amount of steep slopes and hills in general is extremely low. Other 

papers have used data from trips in different countries, where there are more hilly ascends 

and the electric bicycle can achieve a larger increase in speed.  The cycling highway dummy 

here is insignificant. The interaction dummy is significant though at 5%, so there is 

suggestive evidence15 that the cycling highway caused a 11.8% speed increase for electric 

bicycle users, on top of existing differences. Column 3 adds the city population variable 

again, which means that there are now only two years with observations of electric bicycles. 

This made it impossible to include the interaction dummy, but the other coefficients are still 

significantly different from zero, the cycling highway dummy at 0.5% and the electric 

dummy at 1%. 

Column 4 and shows a regression with only trips made on an electric bicycle.  The cycling 

highway dummy is now significantly different from zero at the 0.5%-level. This means that 

electric bicyclists drive approximately 25.2% faster on a cycling highway than on another 

type of road. This is a much larger coefficient than most found in table 4 and confirms that 

electric bicycles are able to achieve more of their potential speed on cycling highways. 

                                                      

15 Wording is based on a recent paper by Benjamin et al. (2018). 
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Reasons are the increased path width, the low number of intersections and traffic lights and 

the higher quality of the pavement. Therefore they have more chance to drive at free-flow 

travel speeds. Repeating the same regression but for conventional bicycles only renders the 

dummy insignificant. 

Column 4 includes electric bicycles only and looks at only trips which departed during peak 

hours. The coefficient is similar in value to that in column 3 but the standard error is much 

larger, rendering the coefficient insignificant altogether. This might be because the number of 

trips is greatly reduced and much smaller than in previous regressions, so the overall results 

are inconclusive. 

Column 5 includes trips made on an electric bicycle for commuting purposes only, as table 

23 shows that people cycling for that motive (reference category) have significantly higher 

speeds than most other groups. Again the treatment effect is significant at 0.5% and slightly 

larger than in column 3, so commuters benefited slightly more from the highway than other 

groups. 

Again it is possible to test for the intercity hypothesis. Here the difference could be even 

larger because there might be a bigger discrepancy between the speed of electric bicycles 

within crowded cities with traffic lights and more rural areas where there is more room to 

achieve higher speeds. The results are shown in column 6, which includes the same variables 

as column 2 but now for intercity observations only. The hypothesis indeed holds, as the 

coefficient for electric bicycles is much larger than in column 2, meaning the speed 

differences is around 27.0%, which is significantly different from zero at 0.5%. Combining 

the previous two subsamples increasing the coefficient even more, raising the speed increase 

above 30%. Also looking at trips departing during peak hours only decreases the coefficient 

somewhat and loses two stars because of a higher standard error, see column 8. 

4.5 Instrumental variable regressions 

Because speed is denoted by the linear relationship 𝑆𝑝𝑒𝑒𝑑 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑇𝑖𝑚𝑒
, taking speed as a 

dependent variable and distance as an independent variable in OLS regressions could run 

into reverse causality issues. While keeping time constant, increasing one means the other 

one also increases and vice versa, which goes both ways. This means estimating such a 

regression could lead to biased and inconsistent estimates. A solution to the reverse causality 

problem is running instrumental variable regressions. These are still not unbiased but are 

consistent when the instrument(s) is (are) strong. In this case, for the distance of the trip the 

instrument is the Euclidean distance between the geographic midpoints of the city of 

departure and the city of arrival. There is a high correlation between these two variables, as 

the higher the Euclidean distance, the longer people need to travel. They may also be less 

inclined to take detours when the distance is longer. Moreover, the Euclidean distance 

between two cities only impacts cycling speed through the distance of the trip and not 

through any other way. 
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 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed 

         
lnDistance 0.217*** 0.333*** 0.260*** 0.272*** 0.180*** 0.086* 0.207*** 0.243*** 
 (0.002) (0.025) (0.005) (0.023) (0.010) (0.034) (0.018) (0.067) 
Female -0.049*** -0.032*** -0.070*** -0.068*** -0.033* -0.043*** 0.006 0.011 
 (0.003) (0.005) (0.008) (0.009) (0.014) (0.015) (0.021) (0.021) 
cyclinghighway 0.068 0.068 0.128* 0.129* 0.229*** 0.246*** 0.314*** 0.311*** 
 (0.041) (0.042) (0.052) (0.051) (0.076) (0.084) (0.087) (0.082) 
Constant 2.313*** 2.182*** 2.022*** 2.013*** 2.447*** 2.697*** 2.055*** 2.009*** 
 (0.020) (0.036) (0.047) (0.050) (0.108) (0.138) (0.124) (0.145) 
         
Regression technique OLS TSLS OLS TSLS OLS TSLS OLS TSLS 
Control variables Yes Yes Yes Yes Yes Yes Yes Yes 
City size variable No No No No No No No No 
Sample Intercity Intercity Intercity Intercity Electric Electric Electric Electric 
   Commute Commute Intercity Intercity Intercity Intercity 
   Peak hours Peak hours   Commute Commute 
Years ’10-‘17 ’10-‘17 ’10-‘17 ’10-‘17 ’13-‘17 ’13-‘17 ’13-‘17 ’13-‘17 
         
First stage F-statistic  269.63  299.91  87.94  21.74 
         
Endogeneity test 
C-statistic (P-value) 

 27.632 
(0.000) 

 0.332 
(0.564) 

 10.388 
(0.001) 

 0.476 
(0.490) 

         
Observations 42,456 42,456 6,190 6,190 2,731 2,731 773 773 
R-squared 0.280 0.222 0.366 0.366 0.230 0.197 0.280 0.275 

Robust standard errors in parentheses 
*** p<0.005, ** p<0.01, * p<0.05 

 
Table 7: OLS and TSLS regressions of the impact of cycling highways on speed 

The regressions are run using two stages least squares (TSLS) techniques. As the Euclidean 

distance between geographic midpoints for trips with the same city as origin and destination 

is zero, these observations are excluded from analysis. This comes with the added 

convenience of all cycling highways being constructed between cities, which means all of 

them are included in the regressions. The regressions are run with robust standard errors to 

account for heteroscedasticity. Also various subsamples are tested just like in the previous 

sections. Afterwards also F-tests are reported to check whether the instrument is strong. 

Table 7 shows the results of running TSLS regressions, with the corresponding OLS 

regression adjacent to them each time for comparison. The full results can be found in table 

26 in Appendix B. For both trip distance and Euclidean distance again the natural logarithm 

is taken, as this yielded more plausible results (in terms of sign and magnitude) and much 

higher F statistics than when taking levels. Note that the number of observations has slightly 

reduced since table 4, as unfortunately merging the datasets of the cycling trips and 

distances between geographic midpoints has caused some observations to drop out. 

For three of the four subsamples, the ln(distance) coefficient is higher in the TSLS regression 

than in the OLS regression. For these three they also have the same significance levels, 0.5% 

to be exact, despite higher standard errors. For regression 6 this is not the case however and 

there is no clear reason why. Looking at first stage F-statistics, the instrument can be 

considered strong in each of the regressions, with values above 10 (Staiger et al., 1997). The 

values are much lower for regressions with just electric bicycles compared to regressions 

with both conventional and electric bicycles. There the relationship between trip distance 
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and Euclidean distance could be less apparent because of the higher speed of electric 

bicycles. For regressions 2 and 4, there is a negative correlation between trip distance and 

Euclidean distance, but for regressions 6 and 8 it is positive, all significantly different from 

zero at 0.5%. 

To decide which model performs better, each time endogeneity tests are performed. For 

regressions 2 and 6, the null hypothesis is rejected, so ln(Distance) is in fact an endogenous 

regressor, but for regressions 4 and 8 the test is inconclusive. Because there is one 

endogenous regressor and one instrument, the model is exactly identified. 

The cycling highway dummy is similar in value between OLS and TSLS and also has the 

same significance level each time. To summarize, for the complete intercity subsample the 

results are inconclusive, for the intercity, commute and peak hour trips subsample there is 

again suggestive evidence with significance at 5% and for both intercity electric bicycle trip 

regressions significance of the coefficient rests at 0.5%. 
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5. Monetized benefits 

The coefficients outlined in section 4 can be translated to monetary gains by using the value 

of travel time (VOTT) theory, originally introduced by Becker (1965). The increase in speed 

when using a cycling highway instead of other cycling infrastructure can be converted to a 

decrease in travel time, implying cost savings for the cyclist, ceteris paribus. The claim 

assumes that only speed changes and no other factors, such as distance travelled or the work 

or home location. Long term there might be an increase in trips because of the cycling 

highway, which is not included in the analysis here. So, the estimated benefits are most 

likely an underestimation of the true effect. As cycling on a cycling highway is more relaxing 

and comfortable than cycling on other types of infrastructure, people most likely have lower 

values of time when doing so. VOTT studies in the past have found values of time equal to 

around €10/hr on comfortable bike paths (Börjesson et al, 2012; van Ginkel, 2014). The Dutch 

KiM finds similar values for commuting trips for the car and train (Kennisinstituut voor 

Mobiliteitsbeleid, 2013). This number might differ slightly for cycling highways because of 

the design, which is a topic for future research. 

Now the speed increase on cycling highways is known, time savings can be calculated16. For 

the calculations the coefficients found in column 3 of table 6 are used, which is the regression 

of speed on distance, the cycling highway dummy and various controls for electric bicycles 

only. This regression yielded a significant coefficient for the cycling highway at 0.5% with 

the full subsample of electric bicycle trips. Also compared to the IV regression with 

approximately the same subsample, the coefficient of the OLS estimator of ln(Distance) is 

significant at 0.5%, while the IV estimator rests at 5% significance.  Table 8 contains the 

results of the calculations for male electric bicycle users. The distance denotes distance 

travelled along the cycling highway only, not the rest of the trip. Again the route of the 

cyclists are unknown, but they might at least have used a bit of the cycling highway for their 

trip, so several distances are shown. 

Distance 

travelled 

No cycling highway Cycling highway Time 

savings 

Welfare 

benefit per 

trip (€) 

Speed 

(km/h) 

Time Speed 

(km/h) 

Time 

1 km 11.88 5m3s 14.88 4m2s 1m1s 0.17 

5 km 16.47 18m13s 20.63 14m32s 3m41s 0.61 

10 km 18.96 31m38s 23.75 25m16s 6m22s 1.06 

15 km 20.59 43m43s 25.78 34m55s 8m48s 1.47 

Table 8: Monetized benefits of the cycling highway by using the value of travel time 

 

                                                      

16 The coefficients of the regression can be filled in the formula ∆ln 𝑆𝑝𝑒𝑒𝑑 = ∆𝛽1 ∗ ln 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 + ∆𝛽2 ∗

𝐶𝑦𝑐𝑙𝑖𝑛𝑔_ℎ𝑖𝑔ℎ𝑤𝑎𝑦, with all the other coefficients equal, so they cancel out when comparing the two. 
𝑇𝑟𝑎𝑣𝑒𝑙 𝑡𝑖𝑚𝑒 is of course equal to 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 / 𝑆𝑝𝑒𝑒𝑑. 
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It is clear that the welfare benefit of the cycling highway is dependent on the distance that 

the cyclist uses the highway for. Some of the highways are up to 20 kilometres long (see table 

1) and cyclists might only use a part of the highway for their trip. Overall, the cycling 

highway offers a 20.1% decrease in time compared to other types of infrastructure. This 

number is constant regardless of how long the cycling highway is used for, as long as 

distance remains the same. That might not always be the case however, as cycling highway 

might require access or egress times to reach them, which would lower the total time 

benefits. They might also cause cyclists to increase their total trip distance, because they find 

cycling on the highway comfortable and relaxing. 

Because of these caveats, more information is needed to gauge the total societal benefits of 

the new highway. If these were known, the time savings could be used as one of the inputs 

for a cost benefit analysis of the infrastructure. Also many other factors come into play then. 

Among other things, for costs there are the initial costs of construction17 and maintenance 

costs. For benefits there are health effects (Buekers et al., 2015; Gotschi, 2011), although some 

papers argue that this is double counting in some cases (Börjesson et al., 2012), reduced car 

externalities (congestion, noise, accidents) when there is a modal shift from car to bicycle (see 

section 2.1), its residual value after the lifespan has expired (Jones et al., 2014). There are also 

the impacts on safety and comfort of bicyclists and other participants in traffic. 

Just purely based on the monetized time benefits in table 8, it is already possible to calculate 

pay-back times for cycling highways. For a cycling highway costing €5.000.000 to construct 

initially, that amount is made back after 10 years if each day the number of cyclists are 

achieved18 as per table 9. For comparison, with slightly different parameters Buekers et al. 

(2015) find positive benefit-cost ratios for scenarios with between 1100 and 4400 daily cyclists 

on two cycling highways, looking at health benefits instead. One important note is that the 

numbers in table 9 are based on estimates for electric bicycle users only, while also 

conventional bicycle users might use the new infrastructure. Still, the cycling highways 

selected for analysis here have length up to 21 kilometres, so then achievable amounts of 

cyclists per day are needed who use the infrastructure for considerable distances to pay back 

the initial construction costs. 

Distance # of cyclists per day 

1 km 8079 

5 km 2240 

10 km 1290 

15 km 934 

Table 9: Number of daily cyclists needed to pay back for construction of a €5.000.000 cycling highway within 5 years 

 

 
                                                      

17 The province of Gelderland for instance mentions that the RijnWaalPad between Arnhem and 
Nijmegen has cost approximately €17 million to construct. 

18 The calculation is as follows: 
𝐶𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝑐𝑜𝑠𝑡𝑠

# 𝑦𝑒𝑎𝑟𝑠∗365
∗

1

𝑊𝑒𝑙𝑓𝑎𝑟𝑒 𝑏𝑒𝑛𝑒𝑓𝑖𝑡 𝑝𝑒𝑟 𝑡𝑟𝑖𝑝
. For instance, 

5.000.000

10∗365
∗

1

0.61
= 2240. 
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6. Final remarks 

6.1 Conclusion 

Cycling highways have emerged in recent years in the Netherlands as a new and interesting 

concept. They serve as a special kind of bicycle infrastructure, having a large width (3.5 to 4.5 

metres), a low number of traffic lights and intersections (and priority at the few that are 

there), high quality pavements and absence of other types of traffic. From route choice 

models it is clear that all these factors mean cycling highways have various advantages for 

bicyclists. Cycling has long been an important mode for policymakers, because of the health 

effects that it brings to the table. Cycling highways might even cause more people to 

commute to and from their work by bicycle, as it is found to be quite relaxing compared to 

travelling by car. All this could be enhanced even more by the introduction of electric 

bicycles, which facilitate higher speeds for less energy. 

Because of the term “highway”, which implies high speeds, the empirical analysis has looked 

at bicycle speeds specifically. The dataset contains observations over the course of eight 

years of trips that people have made by bicycle. For each observations there are also many 

individual-specific variables, such as age and income. The analysis has tested whether 

people actually cycle faster on cycling highway than on other types of infrastructure, in other 

words, whether the term “highway” is warranted. When accounting for many controls such 

as trip motive, age, origin, income and year there is not enough evidence that there is an 

increase in speed. Only looking at observations between cities does not alter the results 

much. 

There are some cases where there is actually enough evidence for a significant increase in 

speed because of the construction of the cycling highway. One is when looking at electric 

bicycles in particular. For conventional bicycles, no effect is found, but for electric bicycles, 

the speed increase is significantly different from zero and varies between around 26.4% and 

34.3%, depending on specification. The estimates of the OLS, FE and TSLS regressions do not 

differ much from each other and there is no clear winner among them. Therefore, the answer 

to the research question “do cycling highways allow cyclists to ride at higher speeds?” can be 

partially answered with yes; there is some mild evidence for bicycles overall, and there is a 

significant speed increase for electric bicycles observable. 

6.2 Discussion 

This paper has various contributions to the existing literature on cycling. Not much papers 

exist which look at cycling speed in general. They have primarily focused on mode choice or 

bicycle counts. Analysis here shows that the decision to look at speed is warranted, and has 

become more relevant because of electric bicycles, which have a greater variability in speeds 

than conventional ones. It also adds to the extremely small strand of literature on cycling 

highways. Previous papers have looked at cost-benefit analysis and values of time and 

comfort, and this paper takes another angle by analysing speed instead. Future papers can 

focus on other aspects such as bicycle count overall and the influence on mode choice. 
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Also more research is needed into the effect on cycling speed though. The analysis here 

contains some limitations which have to be kept in mind when looking at the main results. 

One is that the dataset contains trips between city-pairs, but does not provide any 

information of the route that people took for their trip. Therefore it is well possible that they 

did not use the cycling highway at all, despite all the advantages that it may have over other 

routes. Because there were some effects already found here despite that fact, it does not seem 

to pose a major problem. Still, for future research ideally a route choice model is also 

incorporated into analysis, to give insight into what people choose. This might yield even 

more significant and interesting results. 

An improved dataset should also contain much more observations for each cycling highway 

in particular, so analysis per highway is possible, mitigating effects of variation between 

highways. Moreover, one would expect that speed is lower on trips that take longer, but 

including time as an independent variable suffers from the same endogeneity issues as 

distance. Therefore also an instrument for time should be found, which improves the 

analysis. Another point is the impact of the weather on cycling speed. 

Continuing, there is more to cycling highways than just improvements in speed. People 

might also value the increased comfort it offers and the hypothesized higher safety because 

of less intersections. Different research questions are required to analyse these factors. It 

should be noted that when using bicycle counting to assess the impact on cycling highways, 

additional attention should be paid to the origin of new cyclists. Before the highway existed, 

did they choose another route, another mode or not take the trip at all? SP surveys might be 

needed to answer such a question, and provide further insight into the total benefits for 

society. If people chose another route first, the highway might have improved their travel 

time and comfort. If it was another mode, the effects are dependent on the type of mode. A 

modal shift from car to bicycle has the added benefit of less congestion, noise and pollution, 

while a modal shit from public transport reduces crowding, for instance. Then it can become 

clear to what extent cycling highways have tipped commuters over the edge and onto the 

bicycle. 

6.3 Policy recommendations 

There are some interesting implications for policymakers. One is that the cycling highway 

seem to be primarily geared towards electric bicycle users, who can make use of the special 

design to obtain higher speeds. Therefore, the promotion of cycling highways should be 

paired with promoting electric bicycles as well. Electric bicycles increase the maximum 

acceptable distance of people and hence might incur a modal shift from the car or public 

transport where normal bicycles would not have. They are also clean in terms of energy 

when recharged using renewable resources such as solar and wind power. They come with 
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the added accident risk however, as the higher speeds leave less reaction time to avoid an 

accident19.  

For future cycling highways, the current strategy of constructing them between medium to 

large-sized cities is the way to go. This ensures that there are enough people to attract to the 

highways. There simply always is a group of people who never/hardly cycle (Dill et al., 

2007; Gatersleben et al., 2007a) and who will not be convinced by cycling highways to change 

their behaviour. Moreover, the distance needs to be long enough to have some parts of the 

track with very few or even no intersections. Within cities this would not be possible as there 

are too many streets crossing and furthermore the (opportunity) cost of land (Börjesson et al., 

2012) would be much higher, so the increased width of the cycling highway could cause 

problems there. All and all, this paper has shown promising results that cycling highways 

are indeed worth it and can wear their name with pride. It also gives input to cost-benefit 

analyses of both present and future cycling highways. 

  

                                                      

19 A potential threat with interpreting accident numbers is that many electric bicycle users are elderly 
people, which already have a lower reaction speed than younger people. Therefore accident rates of 
electric bicycles could be biased when they do not account for age or other demographic variables. 
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Appendix A. Control variables 

   

Index Age category (in years) 

1 0 – 5 

2 6 – 11 

3 12 – 14 

4 15 – 17 

5 18 – 19 

6 20 – 24 

7 25 – 29 

8 30 – 34 

9 35 – 39 

10 40 – 44 

11 45 – 49 

12 50 – 54 

13 55 – 59 

14 60 – 64 

15 65 – 69 

16 70 – 74 

17 75 – 79 

18 80+ 
 

Table 10: The possible age categories in the dataset 

 

Index Trip motive 

1 To / from work 

2 Business visit 

3 Service / personal care 

4 Shopping / groceries 

5 Education 

6 Visit / stay 

7 Other social / recreational activities 

8 Touring 

9 Other motive 
 

Table 11: The possible trip motives in the dataset 

Figure 7: Distribution of age of respondents in the dataset 

 

Figure 8: Distribution of trip motives in the datasetFigure 9: Distribution of age of 
respondents in the dataset 

Figure 10: Distribution of trip motives in the dataset 

 

Figure 11: Distribution of ethnic origin in the datasetFigure 12: 
Distribution of trip motives in the dataset 
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Index Income 

1 < €10.000 

2 €10.000 - €20.000 

3 €20.000 - €30.000 

4 €30.000 - €40.000 

5 €40.000 - €50.000 

6 > €50.000 

7 Unknown 
 

Table 13: The possible household spendable incomes 

in the dataset 

 

 

 

 

Index Inhabitants 

1 < 5.000 

2 5.000 – 10.000 

3 10.000 – 20.000 

4 20.000 – 50.000 

5 50.000 – 100.000 

6 100.000 – 150.000 

7 150.000 – 250.000 

8 > 250.000 
 
Table 14: The division of cities in the dataset, based on 
number of inhabitants 

 

 

 

 

Index Origin 

1 Native Dutch 

2 Western immigrant 

3 Non-Western immigrant 

4 Unknown 

Table 12: The possible ethnic origins in the dataset 

Figure 16: Distribution of household spendable income in the dataset 

 

Figure 17: Distribution of cities, based on inhabitants, in the datasetFigure 
18: Distribution of household spendable income in the dataset 
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Figure 13: Distribution of ethnic origin in the dataset 

 

Figure 14: Distribution of household spendable income in the 
datasetFigure 15: Distribution of ethnic origin in the dataset 

Figure 19: Distribution of cities, based on inhabitants, in the 
dataset 

 

Figure 20: The distribution of degrees of urbanisation in the 
datasetFigure 21: Distribution of cities, based on inhabitants, in 
the dataset 

0
2

0
4

0
6

0
8

0

P
e

rc
e
n

t

1 2 3 4
Origin

0
1

0
2

0
3

0
4

0

P
e

rc
e
n

t

1 2 3 4 5 6 7
Income



40 
 

 

Index Province 

1 Groningen 

2 Friesland 

3 Drenthe 

4 Overijssel 

5 Flevoland 

6 Gelderland 

7 Utrecht 

8 Noord-Holland 

9 Zuid-Holland 

10 Zeeland 

11 Noord-Brabant 

12 Limburg 

Table 15: The provinces in the dataset and their index 

 

Index Degree of urbanisation 

(address density) 

1 > 2500 

2 1500 – 2500 

3 1000 – 1500 

4 500 – 1000 

5 < 500 

Table 16: The possible degrees of urbanisation in the 
dataset 

 

  

Figure 25: The distribution of trips by province in the dataset 

 

Figure 26: The distribution of trips by province in the dataset 
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Figure 22: The distribution of degrees of urbanisation in the dataset 

 

Figure 23: The distribution of trips by province in the datasetFigure 
24: The distribution of degrees of urbanisation in the dataset 
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Appendix B. Regressions 

Variable name Description 

KLeeft Age group 

KMotiefV Trip motive 

Herkomst Ethnic origin 

Inkomen Household spendable income 

Jaar Year 

Pop # of inhabitants 

Sted Degree of urbanisation 

Prov Province 

Route ID Route 

Table 17: Variable names and their description 

Input for tables 4 & 19: 

Column Variables 

1 Ln(Distance), time, gender, cycling highway, route 

2 Ln(Distance), time, gender, cycling highway, peak hours, weekend, income, 

motive, age, origin, year, route, urbanisation, province 

3 Ln(Distance), time, gender, cycling highway, peak hours, weekend, income, 

motive, age, origin, year, route, urbanisation, city, province 

4 Ln(Distance), time, gender, cycling highway, peak hours, weekend, income, age, 

origin, year, route, urbanisation, province (commuting trips only) 

5 Ln(Distance), time, gender, cycling highway, peak hours, weekend, income, 

motive, age, origin, year, route, urbanisation, province (intercity trips only) 

6 Ln(Distance), time, gender, cycling highway, peak hours, weekend, income, age, 

origin, year, route, urbanisation, province (commuting & intercity trips only) 

7 Ln(Distance), time, gender, cycling highway, weekend, income, motive, age, 

origin, year, route, urbanisation, province (peak hour trips only) 

8 Ln(Distance), time, gender, cycling highway, peak hours, weekend, income, age, 

origin, year, route, urbanisation, province (commuting & intercity & peak hour 

trips only) 

Table 18: The independent variables included in each regression in table 4&19 

 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed 

         
lnDistance 0.217*** 0.229*** 0.227*** 0.258*** 0.215*** 0.261*** 0.241*** 0.256*** 
 (0.001) (0.001) (0.001) (0.002) (0.002) (0.003) (0.002) (0.005) 
Female -0.024*** -0.038*** -0.040*** -0.062*** -0.051*** -0.074*** -0.042*** -0.074*** 
 (0.002) (0.002) (0.002) (0.003) (0.003) (0.005) (0.003) (0.007) 
cyclinghighway 0.087* 0.074 0.192*** 0.076 0.067 0.061 0.095 0.123* 
 (0.041) (0.041) (0.066) (0.051) (0.041) (0.052) (0.050) (0.052) 
PeakHours  0.009*** 0.009*** -0.002 0.007* 0.002   
  (0.002) (0.002) (0.003) (0.003) (0.005)   
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Weekend  -0.003 -0.004 0.011 -0.022*** 0.015 0.006 0.001 
  (0.002) (0.003) (0.007) (0.005) (0.013) (0.006) (0.023) 
2.KLeeft  0.019*** 0.019*** -0.149 0.007 0.589*** 0.018*  
  (0.004) (0.005) (0.249) (0.013) (0.069) (0.007)  
3.KLeeft  -0.016*** -0.019*** 0.014 -0.026* 0.199** -0.056*** 0.215*** 
  (0.004) (0.005) (0.063) (0.012) (0.076) (0.007) (0.060) 
4.KLeeft  0.024*** 0.019*** 0.113 0.068*** 0.327*** -0.009 0.433*** 
  (0.004) (0.005) (0.058) (0.012) (0.067) (0.008) (0.028) 
5.KLeeft  0.057*** 0.053*** 0.133* 0.120*** 0.325*** 0.033*** 0.399*** 
  (0.006) (0.007) (0.058) (0.013) (0.067) (0.010) (0.026) 
6.KLeeft  0.064*** 0.062*** 0.131* 0.098*** 0.316*** 0.056*** 0.400*** 
  (0.005) (0.006) (0.058) (0.013) (0.066) (0.009) (0.021) 
7.KLeeft  0.083*** 0.080*** 0.155** 0.108*** 0.344*** 0.057*** 0.422*** 
  (0.005) (0.006) (0.058) (0.013) (0.066) (0.009) (0.019) 
8.KLeeft  0.098*** 0.100*** 0.175*** 0.119*** 0.350*** 0.072*** 0.413*** 
  (0.005) (0.006) (0.058) (0.014) (0.066) (0.009) (0.019) 
9.KLeeft  0.095*** 0.095*** 0.172*** 0.126*** 0.353*** 0.059*** 0.418*** 
  (0.005) (0.006) (0.058) (0.013) (0.066) (0.009) (0.018) 
10.KLeeft  0.100*** 0.103*** 0.183*** 0.120*** 0.356*** 0.069*** 0.413*** 
  (0.005) (0.006) (0.058) (0.013) (0.066) (0.008) (0.017) 
11.KLeeft  0.104*** 0.100*** 0.172*** 0.128*** 0.348*** 0.073*** 0.414*** 
  (0.005) (0.006) (0.058) (0.013) (0.066) (0.008) (0.017) 
12.KLeeft  0.084*** 0.082*** 0.155** 0.110*** 0.341*** 0.058*** 0.415*** 
  (0.005) (0.006) (0.058) (0.013) (0.066) (0.008) (0.017) 
13.KLeeft  0.073*** 0.063*** 0.150** 0.089*** 0.319*** 0.057*** 0.401*** 
  (0.005) (0.006) (0.058) (0.013) (0.066) (0.009) (0.017) 
14.KLeeft  0.046*** 0.041*** 0.132* 0.071*** 0.311*** 0.017 0.372*** 
  (0.005) (0.006) (0.058) (0.013) (0.066) (0.009) (0.020) 
15.KLeeft  0.018*** 0.017** 0.115 0.049*** 0.263*** -0.023* 0.305*** 
  (0.005) (0.006) (0.059) (0.013) (0.069) (0.011) (0.033) 
16.KLeeft  -0.000 -0.002 0.106 0.019 0.200** -0.024 0.268*** 
  (0.006) (0.007) (0.062) (0.014) (0.076) (0.014) (0.075) 
17.KLeeft  -0.006 -0.015 0.126 0.028 0.529*** -0.017 0.477* 
  (0.007) (0.008) (0.067) (0.017) (0.137) (0.019) (0.188) 
18.KLeeft  -0.002 0.006 0.098 0.041* 0.111 0.022  
  (0.009) (0.011) (0.083) (0.021) (0.118) (0.028)  
2.KMotiefV  -0.066*** -0.060***  -0.072***  -0.030  
  (0.010) (0.012)  (0.017)  (0.021)  
3.KMotiefV  -0.042*** -0.046***  -0.082***  0.002  
  (0.005) (0.006)  (0.012)  (0.011)  
4.KMotiefV  0.009*** 0.001  -0.021***  0.022***  
  (0.003) (0.003)  (0.006)  (0.006)  
5.KMotiefV  -0.051*** -0.056***  -0.085***  -0.045***  
  (0.003) (0.004)  (0.006)  (0.005)  
6.KMotiefV  -0.019*** -0.023***  -0.042***  -0.022***  
  (0.003) (0.004)  (0.006)  (0.007)  
7.KMotiefV  -0.049*** -0.054***  -0.070***  -0.040***  
  (0.003) (0.003)  (0.005)  (0.005)  
8.KMotiefV  -0.359*** -0.358***  -0.288***  -0.268***  
  (0.006) (0.008)  (0.011)  (0.015)  
9.KMotiefV  -0.010** -0.012**  -0.040***  -0.006  
  (0.004) (0.004)  (0.010)  (0.006)  
2.Herkomst  -0.024*** -0.019*** -0.029*** -0.019*** -0.029** -0.029*** -0.038** 
  (0.003) (0.004) (0.006) (0.006) (0.011) (0.005) (0.015) 
3.Herkomst  -0.035*** -0.029*** -0.068*** -0.028*** -0.047*** -0.033*** -0.057* 
  (0.004) (0.005) (0.008) (0.009) (0.015) (0.006) (0.024) 
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4.Herkomst  -0.013 -0.008 0.257*** 0.084 0.206*** 0.043 0.195* 
  (0.054) (0.055) (0.067) (0.117) (0.059) (0.073) (0.082) 
2.Inkomen  -0.016*** -0.019*** -0.013 0.010 -0.005 -0.010 0.022 
  (0.005) (0.006) (0.013) (0.012) (0.026) (0.010) (0.037) 
3.Inkomen  0.004 0.002 0.017 0.028** -0.000 0.014 0.020 
  (0.005) (0.006) (0.012) (0.011) (0.024) (0.009) (0.035) 
4.Inkomen  0.018*** 0.016** 0.043*** 0.046*** 0.025 0.029*** 0.033 
  (0.005) (0.006) (0.012) (0.011) (0.024) (0.009) (0.034) 
5.Inkomen  0.018*** 0.014* 0.035*** 0.044*** 0.005 0.028*** 0.020 
  (0.005) (0.006) (0.012) (0.011) (0.024) (0.009) (0.034) 
6.Inkomen  0.020*** 0.016** 0.037*** 0.038*** -0.005 0.026*** 0.006 
  (0.005) (0.006) (0.012) (0.010) (0.023) (0.009) (0.033) 
7.Inkomen  -0.044*** -0.049*** -0.028 -0.021 0.004 -0.027 0.038 
  (0.012) (0.017) (0.033) (0.026) (0.061) (0.022) (0.086) 
2011.Jaar  0.014*** 0.014*** 0.010 0.024*** 0.028* 0.016*** 0.037* 
  (0.003) (0.003) (0.007) (0.006) (0.012) (0.005) (0.017) 
2012.Jaar  0.011*** 0.011*** 0.008 0.012* 0.001 0.005 0.004 
  (0.003) (0.003) (0.006) (0.006) (0.010) (0.005) (0.014) 
2013.Jaar  0.014*** 0.015*** 0.012 0.016** -0.006 0.009 0.007 
  (0.003) (0.003) (0.007) (0.006) (0.011) (0.005) (0.014) 
2014.Jaar  0.022*** 0.023*** 0.026*** 0.030*** 0.019 0.021*** 0.025 
  (0.003) (0.003) (0.007) (0.006) (0.011) (0.005) (0.015) 
2.Pop   -0.015      
   (0.025)      
3.Pop   -0.027      
   (0.024)      
4.Pop   -0.026      
   (0.024)      
5.Pop   -0.036      
   (0.024)      
6.Pop   -0.047      
   (0.024)      
7.Pop   -0.044      
   (0.024)      
8.Pop   -0.078***      
   (0.025)      
2.Sted  0.057*** 0.029*** 0.060*** 0.047*** 0.042*** 0.059*** 0.025* 
  (0.002) (0.005) (0.005) (0.005) (0.009) (0.004) (0.012) 
3.Sted  0.084*** 0.047*** 0.097*** 0.068*** 0.061*** 0.081*** 0.047*** 
  (0.003) (0.005) (0.006) (0.006) (0.009) (0.005) (0.012) 
4.Sted  0.095*** 0.052*** 0.127*** 0.072*** 0.075*** 0.093*** 0.063*** 
  (0.003) (0.006) (0.006) (0.006) (0.010) (0.005) (0.013) 
5.Sted  0.108*** 0.067*** 0.159*** 0.076*** 0.106*** 0.113*** 0.089*** 
  (0.003) (0.006) (0.008) (0.006) (0.012) (0.006) (0.017) 
2.Prov  -0.017*** -0.007 -0.011 -0.021* 0.003 -0.001 -0.031 
  (0.005) (0.005) (0.010) (0.009) (0.018) (0.008) (0.029) 
3.Prov  0.000 0.014* -0.013 -0.009 0.026 -0.003 0.025 
  (0.005) (0.006) (0.011) (0.009) (0.018) (0.008) (0.028) 
4.Prov  0.021*** 0.026*** 0.039*** 0.017 0.046** 0.023*** 0.021 
  (0.004) (0.005) (0.010) (0.009) (0.017) (0.008) (0.026) 
5.Prov  0.028*** 0.036*** 0.045*** 0.008 0.081*** 0.045*** 0.103*** 
  (0.005) (0.006) (0.011) (0.013) (0.022) (0.009) (0.032) 
6.Prov  0.018*** 0.023*** 0.027*** 0.019* 0.044*** 0.014* 0.035 
  (0.004) (0.005) (0.009) (0.008) (0.015) (0.007) (0.022) 
7.Prov  -0.008 0.002 -0.004 -0.017* 0.017 -0.013 -0.013 
  (0.004) (0.005) (0.009) (0.008) (0.015) (0.007) (0.022) 
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8.Prov  -0.010** -0.004 0.001 -0.007 0.034* -0.010 0.016 
  (0.004) (0.005) (0.008) (0.008) (0.014) (0.006) (0.021) 
9.Prov  0.002 0.006 0.015* -0.000 0.040*** -0.003 0.011 
  (0.004) (0.005) (0.008) (0.008) (0.014) (0.006) (0.021) 
10.Prov  0.017*** 0.020*** 0.023* 0.014 0.042* 0.030*** 0.058* 
  (0.005) (0.006) (0.010) (0.009) (0.018) (0.008) (0.026) 
11.Prov  0.007 0.011* 0.022** -0.023** 0.021 0.005 0.009 
  (0.004) (0.005) (0.008) (0.008) (0.015) (0.007) (0.022) 
12.Prov  -0.012* 0.002 0.001 0.000 0.027 -0.009 0.023 
  (0.005) (0.006) (0.010) (0.009) (0.016) (0.009) (0.025) 
1.RouteID -0.013 -0.030 0.021 -0.016 -0.043 -0.026 -0.042 -0.046 
 (0.042) (0.042) (0.062) (0.050) (0.043) (0.050) (0.050) (0.058) 
2.RouteID -0.090* -0.064 -0.108 -0.028 -0.061 -0.032 -0.065 -0.127* 
 (0.046) (0.047) (0.060) (0.055) (0.047) (0.056) (0.068) (0.060) 
3.RouteID 0.012 0.042 0.086 -0.023 0.048 -0.027 -0.121 -0.082 
 (0.053) (0.053) (0.066) (0.077) (0.053) (0.077) (0.074) (0.090) 
4.RouteID -0.076 -0.105* -0.082 -0.097 -0.104* -0.089 -0.151* -0.200** 
 (0.052) (0.052) (0.071) (0.077) (0.053) (0.077) (0.071) (0.077) 
5.RouteID 0.004 -0.048 -0.148* -0.087 -0.022 -0.053 -0.074 -0.108 
 (0.049) (0.048) (0.066) (0.056) (0.048) (0.058) (0.057) (0.061) 
6.RouteID -0.107 -0.180 -0.373*** -0.267*** -0.150 -0.217*** -0.180* -0.138 
 (0.098) (0.102) (0.044) (0.065) (0.098) (0.063) (0.078) (0.081) 
7.RouteID 0.041 -0.001 0.033 -0.069 0.045 -0.039 -0.032 -0.038 
 (0.043) (0.042) (0.051) (0.049) (0.041) (0.052) (0.049) (0.057) 
8.RouteID -0.090* -0.134*** -0.174*** -0.139* -0.097** -0.103 -0.102 -0.049 
 (0.037) (0.036) (0.044) (0.056) (0.037) (0.058) (0.059) (0.068) 
2015.Jaar  0.034***  0.028*** 0.040*** 0.027* 0.030*** 0.026 
  (0.003)  (0.007) (0.006) (0.011) (0.006) (0.015) 
2016.Jaar  0.032***  0.034*** 0.049*** 0.033*** 0.031*** 0.040** 
  (0.003)  (0.007) (0.006) (0.011) (0.006) (0.015) 
2017.Jaar  0.037***  0.016* 0.058*** 0.028** 0.035*** 0.034* 
  (0.003)  (0.007) (0.006) (0.011) (0.006) (0.015) 
         
Constant 2.406*** 2.300*** 2.373*** 2.197*** 2.297*** 2.042*** 2.315*** 1.992*** 
 (0.003) (0.008) (0.026) (0.060) (0.018) (0.071) (0.013) (0.042) 
         
Observations 234,891 234,838 156,875 42,712 53,127 15,025 70,272 7,557 
R-squared 0.223 0.260 0.256 0.325 0.275 0.363 0.292 0.360 

 

Table 19: The same regressions as in table 8 but now with all coefficients shown 
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Input for table 5 & 21: 

Column Technique Variables 

1 OLS Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, motive, age, origin, year, route, urbanisation, province 

2 FE Ln(Distance), time, gender, cycling highway, route 

3 FE Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, motive, age, origin, year, route, urbanisation, province 

4 FE Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, motive, age, origin, year, route, urbanisation, city, province 

5 FE Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, motive, age, origin, year, route, urbanisation, province 

(intercity trips only) 

6 FE Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, age, origin, year, route, urbanisation, province (commuting 

trips only) 

7 FE Ln(Distance), time, gender, cycling highway, weekend, income, 

motive, age, origin, year, route, urbanisation, province (peak hour 

trips only) 

8 FE Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, age, origin, year, route, urbanisation, province (commuting 

& intercity & peak hour trips only) 

Table 20: The independent variables included in each regression in table 8&16 

 

 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed 

         
lnDistance 0.229*** 0.239*** 0.254*** 0.251*** 0.245*** 0.289*** 0.271*** 0.282*** 
 (0.001) (0.001) (0.001) (0.001) (0.002) (0.003) (0.002) (0.007) 
Female -0.038*** -0.021*** -0.038*** -0.038*** -0.051*** -0.060*** -0.043*** -0.076*** 
 (0.002) (0.002) (0.002) (0.002) (0.003) (0.004) (0.003) (0.009) 
cyclinghighway 0.074 0.087* 0.073 0.194* 0.068 0.088 0.100 0.154* 
 (0.041) (0.041) (0.040) (0.078) (0.035) (0.051) (0.059) (0.061) 
PeakHours 0.009***  0.011*** 0.012*** 0.009** -0.001   
 (0.002)  (0.002) (0.002) (0.003) (0.003)   
Weekend -0.003  -0.002 -0.003 -0.024*** 0.004 0.005 -0.056 
 (0.002)  (0.002) (0.003) (0.005) (0.007) (0.006) (0.029) 
2.KLeeft 0.019***  0.014*** 0.018*** 0.001 -0.292 0.014*  
 (0.004)  (0.004) (0.005) (0.014) (0.204) (0.007)  
3.KLeeft -0.016***  -0.004 -0.007 -0.027* 0.057 -0.041*** 0.554* 
 (0.004)  (0.004) (0.005) (0.013) (0.074) (0.007) (0.226) 
4.KLeeft 0.024***  0.035*** 0.030*** 0.062*** 0.110 0.001 0.579** 
 (0.004)  (0.005) (0.005) (0.013) (0.070) (0.008) (0.211) 
5.KLeeft 0.057***  0.065*** 0.058*** 0.120*** 0.141* 0.045*** 0.582** 
 (0.006)  (0.006) (0.007) (0.014) (0.070) (0.011) (0.210) 
6.KLeeft 0.064***  0.072*** 0.073*** 0.094*** 0.148* 0.068*** 0.567** 
 (0.005)  (0.005) (0.006) (0.014) (0.070) (0.009) (0.209) 
7.KLeeft 0.083***  0.092*** 0.087*** 0.110*** 0.167* 0.064*** 0.575** 
 (0.005)  (0.005) (0.007) (0.015) (0.069) (0.009) (0.208) 
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8.KLeeft 0.098***  0.105*** 0.105*** 0.116*** 0.189** 0.084*** 0.585** 
 (0.005)  (0.005) (0.006) (0.015) (0.070) (0.009) (0.208) 
9.KLeeft 0.095***  0.099*** 0.101*** 0.116*** 0.178* 0.066*** 0.567** 
 (0.005)  (0.005) (0.006) (0.015) (0.069) (0.008) (0.208) 
10.KLeeft 0.100***  0.106*** 0.110*** 0.112*** 0.198*** 0.078*** 0.582** 
 (0.005)  (0.005) (0.006) (0.014) (0.069) (0.008) (0.208) 
11.KLeeft 0.104***  0.108*** 0.103*** 0.120*** 0.185** 0.083*** 0.588*** 
 (0.005)  (0.005) (0.006) (0.014) (0.069) (0.008) (0.208) 
12.KLeeft 0.084***  0.088*** 0.088*** 0.102*** 0.172* 0.063*** 0.600*** 
 (0.005)  (0.005) (0.006) (0.014) (0.069) (0.009) (0.208) 
13.KLeeft 0.073***  0.080*** 0.069*** 0.086*** 0.162* 0.067*** 0.577** 
 (0.005)  (0.005) (0.006) (0.014) (0.069) (0.009) (0.208) 
14.KLeeft 0.046***  0.049*** 0.044*** 0.070*** 0.143* 0.017 0.508* 
 (0.005)  (0.005) (0.006) (0.014) (0.070) (0.010) (0.209) 
15.KLeeft 0.018***  0.019*** 0.016** 0.046*** 0.134 -0.021 0.464* 
 (0.005)  (0.005) (0.006) (0.015) (0.071) (0.011) (0.213) 
16.KLeeft -0.000  0.000 0.000 0.011 0.114 -0.019 0.303 
 (0.006)  (0.006) (0.007) (0.016) (0.073) (0.014) (0.226) 
17.KLeeft -0.006  -0.007 -0.018* 0.014 0.110 -0.013 0.476 
 (0.007)  (0.007) (0.008) (0.018) (0.076) (0.019) (0.277) 
18.KLeeft -0.002  -0.001 0.012 0.055* 0.082 0.034  
 (0.009)  (0.009) (0.011) (0.024) (0.094) (0.025)  
2.KMotiefV -0.066***  -0.056*** -0.048*** -0.053***  -0.022  
 (0.010)  (0.010) (0.012) (0.018)  (0.022)  
3.KMotiefV -0.042***  -0.037*** -0.040*** -0.089***  0.007  
 (0.005)  (0.005) (0.006) (0.012)  (0.011)  
4.KMotiefV 0.009***  0.014*** 0.008* -0.023***  0.031***  
 (0.003)  (0.003) (0.003) (0.006)  (0.006)  
         
5.KMotiefV -0.051***  -0.040*** -0.045*** -0.081***  -0.032***  
 (0.003)  (0.003) (0.004) (0.006)  (0.005)  
6.KMotiefV -0.019***  -0.019*** -0.022*** -0.044***  -0.022***  
 (0.003)  (0.003) (0.004) (0.007)  (0.007)  
7.KMotiefV -0.049***  -0.049*** -0.052*** -0.068***  -0.041***  
 (0.003)  (0.003) (0.004) (0.006)  (0.005)  
8.KMotiefV -0.359***  -0.382*** -0.377*** -0.251***  -0.291***  
 (0.006)  (0.006) (0.007) (0.012)  (0.014)  
9.KMotiefV -0.010**  -0.011*** -0.011* -0.032***  -0.003  
 (0.004)  (0.004) (0.004) (0.011)  (0.006)  
2.Herkomst -0.024***  -0.021*** -0.019*** -0.019*** -0.024*** -0.023*** -0.038* 
 (0.003)  (0.003) (0.004) (0.007) (0.007) (0.005) (0.017) 
3.Herkomst -0.035***  -0.033*** -0.030*** -0.030*** -0.065*** -0.029*** -0.043 
 (0.004)  (0.004) (0.004) (0.008) (0.008) (0.006) (0.023) 
4.Herkomst -0.013  0.022 0.007 0.202 0.298* 0.077 0.143 
 (0.054)  (0.070) (0.071) (0.187) (0.122) (0.105) (0.310) 
2.Inkomen -0.016***  -0.023*** -0.025*** -0.020 -0.023 -0.020 -0.009 
 (0.005)  (0.006) (0.007) (0.012) (0.013) (0.011) (0.043) 
3.Inkomen 0.004  -0.005 -0.005 0.008 0.013 0.001 -0.017 
 (0.005)  (0.005) (0.006) (0.012) (0.013) (0.010) (0.041) 
4.Inkomen 0.018***  0.005 0.005 0.020 0.039*** 0.012 0.008 
 (0.005)  (0.005) (0.006) (0.012) (0.013) (0.010) (0.041) 
5.Inkomen 0.018***  0.007 0.005 0.011 0.036*** 0.015 -0.002 
 (0.005)  (0.005) (0.006) (0.011) (0.013) (0.010) (0.041) 
6.Inkomen 0.020***  0.011* 0.009 0.015 0.045*** 0.015 -0.011 
 (0.005)  (0.005) (0.006) (0.011) (0.013) (0.010) (0.040) 
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7.Inkomen -0.044***  -0.047*** -0.046** -0.017 -0.028 -0.041 0.023 
 (0.012)  (0.012) (0.018) (0.028) (0.034) (0.022) (0.089) 
2011.Jaar 0.014***  0.011*** 0.011*** 0.032*** 0.001 0.009 0.066*** 
 (0.003)  (0.003) (0.003) (0.007) (0.007) (0.006) (0.021) 
2012.Jaar 0.011***  0.010*** 0.010*** 0.011 0.008 0.003 0.032 
 (0.003)  (0.003) (0.003) (0.007) (0.007) (0.005) (0.018) 
2013.Jaar 0.014***  0.015*** 0.015*** 0.017* 0.019** 0.009 0.037* 
 (0.003)  (0.003) (0.003) (0.007) (0.007) (0.006) (0.018) 
2014.Jaar 0.022***  0.024*** 0.024*** 0.031*** 0.022*** 0.022*** 0.045* 
 (0.003)  (0.003) (0.003) (0.007) (0.007) (0.006) (0.018) 
2015.Jaar 0.034***  0.033***  0.037*** 0.024*** 0.026*** 0.030 
 (0.003)  (0.003)  (0.007) (0.007) (0.006) (0.019) 
2016.Jaar 0.032***  0.030***  0.048*** 0.030*** 0.025*** 0.059*** 
 (0.003)  (0.003)  (0.007) (0.007) (0.006) (0.019) 
2017.Jaar 0.037***  0.034***  0.055*** 0.003 0.026*** 0.030 
 (0.003)  (0.003)  (0.007) (0.007) (0.006) (0.019) 
1.RouteID -0.030        
 (0.042)        
2.RouteID -0.064        
 (0.047)        
3.RouteID 0.042        
 (0.053)        
4.RouteID -0.105*        
 (0.052)        
5.RouteID -0.048        
 (0.048)        
6.RouteID -0.180        
 (0.102)        
7.RouteID -0.001        
 (0.042)        
8.RouteID -0.134***        
 (0.036)        
2.Sted 0.057***  0.011 -0.021 0.006 0.005 -0.006 0.001 
 (0.002)  (0.006) (0.014) (0.008) (0.012) (0.011) (0.020) 
3.Sted 0.084***  0.024*** -0.013 0.041*** -0.015 0.000 0.011 
 (0.003)  (0.007) (0.017) (0.009) (0.015) (0.013) (0.024) 
4.Sted 0.095***  0.008 -0.039* 0.017 -0.046* -0.019 -0.026 
 (0.003)  (0.008) (0.017) (0.010) (0.018) (0.016) (0.033) 
5.Sted 0.108***  0.018 0.003 0.040** 0.010 0.001 0.147* 
 (0.003)  (0.011) (0.021) (0.015) (0.026) (0.021) (0.057) 
2.Prov -0.017***  0.075* 0.110* 0.121** -0.088 0.156* -0.029 
 (0.005)  (0.035) (0.046) (0.046) (0.087) (0.074) (0.137) 
3.Prov 0.000  0.020 0.011 0.002 0.086 0.013 0.113 
 (0.005)  (0.025) (0.031) (0.029) (0.054) (0.050) (0.073) 
4.Prov 0.021***  0.064* 0.043 0.087 0.066 0.075 -0.053 
 (0.004)  (0.033) (0.042) (0.045) (0.092) (0.070) (0.154) 
5.Prov 0.028***  0.046 0.104* 0.060 -0.009 0.159 0.056 
 (0.005)  (0.042) (0.051) (0.055) (0.094) (0.088) (0.181) 
6.Prov 0.018***  0.086* 0.122*** 0.052 -0.004 0.152* -0.109 
 (0.004)  (0.034) (0.043) (0.045) (0.090) (0.072) (0.162) 
7.Prov -0.008  0.085* 0.078 0.047 0.031 0.140* -0.042 
 (0.004)  (0.033) (0.043) (0.045) (0.086) (0.069) (0.163) 
8.Prov -0.010**  0.052 0.061 0.017 -0.028 0.129 -0.104 
 (0.004)  (0.032) (0.042) (0.045) (0.084) (0.069) (0.165) 
9.Prov 0.002  0.064 0.087* 0.037 0.011 0.142* -0.072 
 (0.004)  (0.034) (0.044) (0.046) (0.086) (0.071) (0.166) 
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10.Prov 0.017***  0.030 0.079 -0.058 -0.488* 0.125  
 (0.005)  (0.063) (0.075) (0.087) (0.236) (0.145)  
11.Prov 0.007  0.130*** 0.119* 0.091 0.087 0.161* 0.045 
 (0.004)  (0.039) (0.050) (0.053) (0.108) (0.080) (0.178) 
12.Prov -0.012*  0.070 0.049 0.048 0.066 0.130 -0.307 
 (0.005)  (0.051) (0.067) (0.069) (0.175) (0.107) (0.278) 
2.Pop    -0.005     
    (0.063)     
3.Pop    -0.014     
    (0.061)     
4.Pop    0.001     
    (0.061)     
5.Pop    0.008     
    (0.061)     
6.Pop    -0.022     
    (0.062)     
7.Pop    -0.019     
    (0.062)     
8.Pop    -0.041     
    (0.063)     
         
Constant 2.300*** 2.386*** 2.275*** 2.312*** 2.271*** 2.256*** 2.246*** 1.897*** 
 (0.008) (0.003) (0.027) (0.069) (0.040) (0.100) (0.057) (0.249) 
         
Observations 234,838 234,891 234,838 156,875 53,127 42,712 70,272 7,557 
R-squared 0.260 0.200 0.233 0.231 0.237 0.276 0.262 0.293 
# of city pairs  11,591 11,590 9,570 9,694 4,900 7,612 2,614 

Robust standard errors in parentheses 
*** p<0.005, ** p<0.01, * p<0.05 

 
 

Table 21: The same regressions as in table 5 but now with all coefficients shown 

Input for tables 6 & 23: 

Column Variables 

1 Ln(Distance), time, gender, cycling highway, peak hours, weekend, electric, 

electric + CH interaction, income, motive, age, origin, year, route, urbanisation, 

province 

2 Ln(Distance), time, gender, cycling highway, peak hours, weekend, electric, 

electric + CH interaction, income, motive, age, origin, year, route, city, 

urbanisation, province 

3 Ln(Distance), time, gender, cycling highway, peak hours, weekend, interaction, 

income, motive, age, origin, year, route, urbanisation, province (electric bicycle 

trips only) 

4 Ln(Distance), time, gender, cycling highway, weekend, interaction, income, 

motive, age, origin, year, route, urbanisation, province (electric bicycle & peak 

hour trips only) 

5 Ln(Distance), time, gender, cycling highway, peak hours, weekend, interaction, 

income, age, origin, year, route, urbanisation, province (electric bicycle & 

commuting trips only) 

6 Ln(Distance), time, gender, cycling highway, peak hours, weekend, interaction, 
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income, motive, age, origin, year, route, urbanisation, province (electric bicycle & 

intercity trips only) 

7 Ln(Distance), time, gender, cycling highway, peak hours, weekend, interaction, 

income, age, origin, year, route, urbanisation, province (electric bicycle, intercity 

& commuting trips only) 

8 Ln(Distance), time, gender, cycling highway, weekend, interaction, income, age, 

origin, year, route, urbanisation, province (electric bicycle, intercity, commuting 

& commuting trips only) 

Table 22: The independent variables included in each regression in table 6&23 

 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed 

         
lnDistance 0.229*** 0.227*** 0.203*** 0.232*** 0.227*** 0.175*** 0.196*** 0.216*** 
 (0.001) (0.001) (0.004) (0.010) (0.009) (0.009) (0.015) (0.022) 
Female -0.039*** -0.040*** -0.050*** -0.077*** -0.048*** -0.043*** -0.012 -0.033 
 (0.002) (0.002) (0.008) (0.017) (0.015) (0.012) (0.018) (0.027) 
cyclinghighway 0.072 0.193*** 0.225*** 0.202 0.234*** 0.239*** 0.295*** 0.263* 
 (0.041) (0.066) (0.063) (0.108) (0.067) (0.075) (0.086) (0.134) 
PeakHours 0.009*** 0.009*** 0.009  0.003 0.020 0.025  
 (0.002) (0.002) (0.009)  (0.014) (0.014) (0.017)  
Weekend -0.003 -0.003 -0.005 -0.038 0.044 -0.028 0.079 0.088 
 (0.002) (0.003) (0.010) (0.027) (0.035) (0.017) (0.050) (0.069) 
Electric 0.029*** 0.017**       
 (0.004) (0.006)       
ElectricCH 0.112*        
 (0.056)        
2.KLeeft 0.019*** 0.019***       
 (0.004) (0.005)       
3.KLeeft -0.016*** -0.019***       
 (0.004) (0.005)       
         
4.KLeeft 0.024*** 0.019*** 0.008 -0.011  0.007   
 (0.004) (0.005) (0.054) (0.085)  (0.066)   
5.KLeeft 0.057*** 0.053*** 0.055 0.083 0.006 -0.079 -0.013 0.148 
 (0.006) (0.007) (0.062) (0.112) (0.100) (0.078) (0.102) (0.096) 
6.KLeeft 0.064*** 0.062*** 0.077 0.136 0.033 0.023 0.142 0.262** 
 (0.005) (0.006) (0.059) (0.098) (0.081) (0.072) (0.085) (0.096) 
7.KLeeft 0.083*** 0.080*** 0.096 0.150 0.087 -0.061 0.115 0.041 
 (0.005) (0.006) (0.059) (0.100) (0.076) (0.099) (0.089) (0.098) 
8.KLeeft 0.097*** 0.100*** 0.177*** 0.190 0.063 0.003 0.051 0.058 
 (0.005) (0.006) (0.056) (0.100) (0.084) (0.077) (0.082) (0.107) 
9.KLeeft 0.094*** 0.095*** 0.064 0.108 0.078 0.014 0.134 0.114 
 (0.005) (0.006) (0.052) (0.089) (0.078) (0.072) (0.082) (0.098) 
10.KLeeft 0.099*** 0.103*** 0.112* 0.219* 0.073 0.020 0.120 0.165 
 (0.005) (0.006) (0.052) (0.089) (0.072) (0.071) (0.079) (0.100) 
11.KLeeft 0.103*** 0.100*** 0.122* 0.229** 0.116 0.008 0.121 0.174* 
 (0.005) (0.006) (0.051) (0.087) (0.069) (0.067) (0.071) (0.087) 
12.KLeeft 0.082*** 0.081*** 0.118* 0.239** 0.089 0.019 0.137 0.199* 
 (0.005) (0.006) (0.050) (0.086) (0.068) (0.066) (0.072) (0.086) 
13.KLeeft 0.071*** 0.062*** 0.110* 0.198* 0.069 0.012 0.122 0.212* 
 (0.005) (0.006) (0.050) (0.085) (0.068) (0.065) (0.072) (0.086) 
14.KLeeft 0.043*** 0.040*** 0.063 0.152 0.043 -0.050 0.088 0.165 
 (0.005) (0.006) (0.050) (0.086) (0.069) (0.066) (0.074) (0.092) 
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15.KLeeft 0.014** 0.015* 0.031 0.098 -0.004 -0.067 0.067 0.007 
 (0.005) (0.006) (0.050) (0.086) (0.072) (0.065) (0.088) (0.106) 
16.KLeeft -0.005 -0.004 0.002 0.140 -0.076 -0.090 0.006 0.042 
 (0.006) (0.007) (0.050) (0.090) (0.084) (0.067) (0.097) (0.129) 
17.KLeeft -0.012 -0.017* 0.013 0.142 0.166 -0.121 0.301*** 0.398*** 
 (0.007) (0.008) (0.051) (0.093) (0.114) (0.068) (0.085) (0.100) 
18.KLeeft -0.008 0.004 0.028 0.136 0.123 -0.091 -0.131  
 (0.009) (0.011) (0.052) (0.101) (0.085) (0.072) (0.158)  
2.KMotiefV -0.065*** -0.060*** -0.119* -0.082*  -0.044   
 (0.010) (0.012) (0.050) (0.039)  (0.061)   
3.KMotiefV -0.042*** -0.047*** -0.065*** -0.018  -0.102***   
 (0.005) (0.006) (0.017) (0.042)  (0.032)   
4.KMotiefV 0.009*** 0.001 -0.005 0.002  0.000   
 (0.003) (0.003) (0.012) (0.027)  (0.019)   
5.KMotiefV -0.051*** -0.056*** 0.058 0.123*  -0.083   
 (0.003) (0.004) (0.032) (0.061)  (0.052)   
6.KMotiefV -0.019*** -0.023*** -0.037** -0.021  -0.059***   
 (0.003) (0.004) (0.013) (0.033)  (0.020)   
7.KMotiefV -0.049*** -0.054*** -0.086*** -0.046  -0.094***   
 (0.003) (0.003) (0.013) (0.027)  (0.020)   
8.KMotiefV -0.360*** -0.359*** -0.443*** -0.357***  -0.334***   
 (0.006) (0.008) (0.019) (0.049)  (0.031)   
9.KMotiefV -0.010** -0.012** -0.076*** -0.052  -0.066   
 (0.004) (0.004) (0.018) (0.035)  (0.040)   
2.Herkomst -0.024*** -0.019*** 0.024 0.005 0.058 -0.021 -0.049 -0.014 
 (0.003) (0.004) (0.015) (0.032) (0.031) (0.024) (0.032) (0.055) 
3.Herkomst -0.035*** -0.029*** -0.073 -0.102 -0.116 -0.046 -0.119 -0.318*** 
 (0.004) (0.005) (0.038) (0.090) (0.069) (0.079) (0.116) (0.065) 
4.Herkomst -0.014 -0.008       
 (0.054) (0.055)       
2.Inkomen -0.016*** -0.019*** -0.052 -0.008 0.043 0.061 0.050 0.019 
 (0.005) (0.006) (0.046) (0.107) (0.073) (0.054) (0.066) (0.104) 
3.Inkomen 0.004 0.002 -0.037 -0.050 -0.023 0.084 0.083 -0.004 
 (0.005) (0.006) (0.045) (0.103) (0.066) (0.052) (0.049) (0.079) 
4.Inkomen 0.017*** 0.016** -0.019 -0.046 -0.006 0.115* 0.138*** 0.037 
 (0.005) (0.006) (0.045) (0.103) (0.066) (0.052) (0.047) (0.078) 
5.Inkomen 0.018*** 0.015* -0.016 -0.031 0.015 0.094 0.136** 0.009 
 (0.005) (0.006) (0.045) (0.102) (0.066) (0.052) (0.049) (0.074) 
6.Inkomen 0.020*** 0.017*** -0.002 -0.026 -0.001 0.081 0.101* -0.009 
 (0.005) (0.006) (0.045) (0.102) (0.066) (0.052) (0.049) (0.075) 
7.Inkomen -0.044*** -0.049*** -0.069 -0.186 -0.200 -0.117 -0.158*  
 (0.012) (0.017) (0.084) (0.151) (0.110) (0.102) (0.074)  
2011.Jaar 0.014*** 0.014***       
 (0.003) (0.003)       
2012.Jaar 0.011*** 0.011***       
 (0.003) (0.003)       
2013.Jaar 0.012*** 0.014***       
 (0.003) (0.003)       
2014.Jaar 0.020*** 0.022*** 0.014 -0.006 0.014 -0.016 -0.050 -0.006 
 (0.003) (0.003) (0.012) (0.027) (0.025) (0.020) (0.032) (0.051) 
2.Sted 0.057*** 0.029*** 0.047*** 0.023 0.005 0.037 0.023 0.068 
 (0.002) (0.005) (0.013) (0.027) (0.025) (0.025) (0.035) (0.046) 
3.Sted 0.083*** 0.046*** 0.088*** 0.073* 0.062* 0.078*** 0.071* 0.080 
 (0.003) (0.005) (0.014) (0.029) (0.027) (0.025) (0.036) (0.048) 
4.Sted 0.094*** 0.052*** 0.083*** 0.059* 0.117*** 0.070** 0.105*** 0.087 
 (0.003) (0.006) (0.014) (0.029) (0.026) (0.025) (0.034) (0.047) 
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5.Sted 0.107*** 0.066*** 0.116*** 0.130*** 0.095*** 0.102*** 0.119** 0.138** 
 (0.003) (0.006) (0.016) (0.035) (0.032) (0.028) (0.044) (0.051) 
2.Pop  -0.015       
  (0.025)       
3.Pop  -0.028       
  (0.024)       
4.Pop  -0.026       
  (0.024)       
5.Pop  -0.036       
  (0.024)       
6.Pop  -0.047       
  (0.024)       
7.Pop  -0.044       
  (0.024)       
8.Pop  -0.078***       
  (0.025)       
2.Prov -0.016*** -0.007 -0.049* -0.001 0.004 0.004 0.085 -0.007 
 (0.005) (0.005) (0.023) (0.055) (0.049) (0.041) (0.075) (0.086) 
3.Prov 0.000 0.014* -0.054* -0.067 0.063 -0.022 0.127* 0.138 
 (0.005) (0.006) (0.022) (0.055) (0.046) (0.038) (0.057) (0.079) 
4.Prov 0.021*** 0.026*** 0.030 0.037 0.035 0.036 0.056 0.025 
 (0.004) (0.005) (0.020) (0.046) (0.041) (0.036) (0.056) (0.083) 
5.Prov 0.028*** 0.036*** 0.061* 0.119* 0.169** -0.068 0.065 0.087 
 (0.005) (0.006) (0.027) (0.057) (0.061) (0.054) (0.076) (0.074) 
6.Prov 0.018*** 0.023*** 0.025 0.002 0.018 0.046 0.071 0.053 
 (0.004) (0.005) (0.019) (0.044) (0.038) (0.031) (0.049) (0.065) 
7.Prov -0.007 0.002 -0.047* -0.017 -0.006 -0.024 0.100 0.081 
 (0.004) (0.005) (0.022) (0.047) (0.042) (0.036) (0.055) (0.070) 
8.Prov -0.010** -0.004 -0.010 -0.001 -0.031 0.034 0.068 0.073 
 (0.004) (0.005) (0.019) (0.042) (0.036) (0.031) (0.048) (0.062) 
9.Prov 0.002 0.006 -0.041* -0.075 -0.008 -0.026 0.080 0.035 
 (0.004) (0.005) (0.019) (0.042) (0.035) (0.032) (0.046) (0.062) 
10.Prov 0.017*** 0.020*** -0.009 -0.021 0.053 0.009 0.068 0.017 
 (0.005) (0.006) (0.022) (0.053) (0.052) (0.036) (0.068) (0.088) 
11.Prov 0.007 0.011* -0.008 -0.005 -0.009 -0.007 0.106* 0.086 
 (0.004) (0.005) (0.019) (0.045) (0.038) (0.032) (0.050) (0.063) 
12.Prov -0.012* 0.002 -0.044* -0.091* 0.034 -0.019 0.073 -0.041 
 (0.005) (0.006) (0.022) (0.046) (0.042) (0.036) (0.054) (0.075) 
1.RouteID -0.029 0.021 0.247*** 0.254*** 0.271*** 0.315*** 0.242*** 0.325*** 
 (0.042) (0.062) (0.036) (0.063) (0.048) (0.078) (0.068) (0.082) 
2.RouteID -0.066 -0.108 -0.170* -0.132 -0.214** -0.229* -0.288** -0.275 
 (0.047) (0.060) (0.078) (0.119) (0.081) (0.102) (0.109) (0.150) 
3.RouteID 0.038 0.086 -0.132   -0.058   
 (0.053) (0.066) (0.108)   (0.127)   
4.RouteID -0.102 -0.081       
 (0.052) (0.070)       
5.RouteID -0.054 -0.148*       
 (0.048) (0.066)       
6.RouteID -0.177 -0.372***       
 (0.102) (0.044)       
7.RouteID -0.001 0.034 0.065*** 0.021 0.063 0.079* -0.013 -0.033 
 (0.042) (0.051) (0.020) (0.042) (0.037) (0.033) (0.049) (0.073) 
8.RouteID -0.136*** -0.175*** -0.184 -0.045 -0.093 -0.171 -0.030 0.103 
 (0.036) (0.044) (0.101) (0.061) (0.082) (0.112) (0.099) (0.083) 
2015.Jaar 0.032***  0.030* 0.058* 0.071*** 0.012 0.063* 0.080 
 (0.003)  (0.012) (0.026) (0.024) (0.020) (0.032) (0.045) 
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2016.Jaar 0.029***  0.022 0.024 0.058* 0.021 0.008 0.067 
 (0.003)  (0.012) (0.025) (0.024) (0.020) (0.032) (0.048) 
2017.Jaar 0.034***  0.062*** 0.133*** 0.078*** 0.052** 0.047 0.135** 
 (0.003)  (0.012) (0.025) (0.023) (0.020) (0.031) (0.048) 
         
Constant 2.303*** 2.374*** 2.425*** 2.357*** 2.367*** 2.469*** 2.155*** 2.193*** 
 (0.008) (0.026) (0.071) (0.142) (0.101) (0.094) (0.111) (0.144) 
         
Observations 234,838 156,875 11,846 2,167 2,211 3,542 1,028 436 
R-squared 0.260 0.256 0.257 0.361 0.332 0.222 0.260 0.342 

Robust standard errors in parentheses 
*** p<0.005, ** p<0.01, * p<0.05 

 
Table 23: The same regressions as in table 6 but now with all coefficients shown 

 (1) (2) (3) (4) 
VARIABLES lnSnelheid lnSnelheid lnSnelheid lnSnelheid 

     
lnDistance 0.229*** 0.229*** 0.230*** 0.230*** 
 (0.001) (0.001) (0.001) (0.001) 
Geslacht -0.038*** -0.038*** -0.038*** -0.038*** 
 (0.002) (0.002) (0.002) (0.002) 
cyclinghighway 0.074 0.075 0.074 0.074 
 (0.041) (0.041) (0.041) (0.041) 
MorningPeak  0.010***  0.009*** 
  (0.002)  (0.002) 
EveningPeak  0.008***  0.007** 
  (0.002)  (0.003) 
Weekend -0.003 -0.003 -0.005* -0.005* 
 (0.002) (0.002) (0.003) (0.003) 
PeakHours 0.009***  0.008***  
 (0.002)  (0.002)  
WeekendPeak   0.012*  
   (0.006)  
WeekendMorningPeak    0.028** 
    (0.011) 
WeekendEveningPeak    0.008 
    (0.007) 
Constant 2.300*** 2.300*** 2.300*** 2.300*** 
 (0.008) (0.008) (0.008) (0.008) 
     
Observations 234,838 234,838 234,838 234,838 
R-squared 0.260 0.260 0.260 0.260 

Robust standard errors in parentheses 
*** p<0.005, ** p<0.01, * p<0.05 

 
Table 24: Regressions with various peak hour and weekend dummies 
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Input for tables 7 & 26: 

Column Technique Variables 

1 OLS Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, motive, age, origin, year, route, urbanisation, province 

2 TSLS Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, motive, age, origin, year, route, urbanisation, province 

3 OLS Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, age, origin, year, route, urbanisation, province (commuting 

trips only) 

4 TSLS Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, age, origin, year, route, urbanisation, province (commuting 

trips only) 

5 OLS Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, motive, age, origin, year, route, urbanisation, province 

(electric bicycle trips only) 

6 TSLS Ln(Distance), time, gender, cycling highway, peak hours, weekend, 

income, motive, age, origin, year, route, urbanisation, province 

(electric bicycle trips only) 

7 OLS Ln(Distance), time, gender, cycling highway, weekend, income, age, 

origin, year, route, urbanisation, province (electric bicycle & 

commuting & peak hours trips only) 

8 TSLS Ln(Distance), time, gender, cycling highway, weekend, income, age, 

origin, year, route, urbanisation, province (electric bicycle & 

commuting & peak hours trips only) 

Table 25: The independent variables included in each regression in table 7&26 

 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed lnSpeed 

         
lnDistance 0.217*** 0.333*** 0.260*** 0.272*** 0.180*** 0.086* 0.207*** 0.243*** 
 (0.002) (0.025) (0.005) (0.023) (0.010) (0.034) (0.018) (0.067) 
Female -0.049*** -0.032*** -0.070*** -0.068*** -0.033* -0.043*** 0.006 0.011 
 (0.003) (0.005) (0.008) (0.009) (0.014) (0.015) (0.021) (0.021) 
cyclinghighway 0.068 0.068 0.128* 0.129* 0.229*** 0.246*** 0.314*** 0.311*** 
 (0.041) (0.042) (0.052) (0.051) (0.076) (0.084) (0.087) (0.082) 
PeakHours 0.007 0.009*   0.012 0.011 0.017 0.017 
 (0.004) (0.004)   (0.016) (0.016) (0.020) (0.019) 
Weekend -0.021*** -0.035*** 0.009 0.008 -0.026 -0.014 0.070 0.078 
 (0.006) (0.007) (0.028) (0.028) (0.019) (0.019) (0.056) (0.055) 
2.KLeeft 0.002 0.005       
 (0.015) (0.015)       
3.KLeeft -0.029* -0.106*** 0.215*** 0.208***     
 (0.013) (0.022) (0.070) (0.070)     
4.KLeeft 0.068*** 0.004 0.435*** 0.427*** 0.041 0.016   
 (0.013) (0.020) (0.033) (0.036) (0.073) (0.076)   
5.KLeeft 0.115*** 0.091*** 0.410*** 0.404*** -0.105 -0.165   
 (0.014) (0.016) (0.030) (0.031) (0.105) (0.111)   
6.KLeeft 0.085*** 0.073*** 0.407*** 0.403*** 0.008 0.012 0.151 0.135 
 (0.014) (0.015) (0.023) (0.024) (0.089) (0.095) (0.126) (0.125) 
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7.KLeeft 0.106*** 0.084*** 0.428*** 0.424*** 0.116 0.101 0.099 0.074 
 (0.015) (0.016) (0.021) (0.022) (0.096) (0.096) (0.101) (0.109) 
8.KLeeft 0.123*** 0.089*** 0.424*** 0.419*** 0.035 0.002 0.053 0.046 
 (0.015) (0.017) (0.021) (0.022) (0.084) (0.089) (0.098) (0.095) 
9.KLeeft 0.125*** 0.092*** 0.421*** 0.415*** 0.055 0.032 0.136 0.120 
 (0.015) (0.017) (0.020) (0.023) (0.082) (0.086) (0.099) (0.099) 
10.KLeeft 0.116*** 0.072*** 0.421*** 0.413*** 0.052 0.026 0.119 0.106 
 (0.014) (0.018) (0.019) (0.023) (0.080) (0.084) (0.095) (0.093) 
11.KLeeft 0.118*** 0.062*** 0.413*** 0.404*** 0.020 0.003 0.094 0.082 
 (0.014) (0.019) (0.019) (0.025) (0.074) (0.077) (0.085) (0.084) 
12.KLeeft 0.115*** 0.054** 0.431*** 0.422*** 0.049 0.027 0.128 0.118 
 (0.014) (0.020) (0.019) (0.024) (0.073) (0.076) (0.088) (0.085) 
         
13.KLeeft 0.083*** 0.020 0.405*** 0.397*** 0.042 0.019 0.104 0.094 
 (0.014) (0.020) (0.019) (0.025) (0.072) (0.075) (0.087) (0.085) 
14.KLeeft 0.074*** 0.009 0.375*** 0.366*** -0.003 -0.030 0.104 0.095 
 (0.014) (0.020) (0.023) (0.027) (0.073) (0.076) (0.089) (0.086) 
15.KLeeft 0.044*** -0.025 0.301*** 0.296*** -0.040 -0.051 0.053 0.053 
 (0.015) (0.022) (0.033) (0.034) (0.072) (0.075) (0.112) (0.109) 
16.KLeeft 0.008 -0.062** 0.295*** 0.290*** -0.065 -0.071 -0.034 -0.038 
 (0.016) (0.023) (0.074) (0.074) (0.074) (0.076) (0.113) (0.109) 
17.KLeeft 0.024 -0.036 0.483* 0.477* -0.100 -0.120 0.299*** 0.292*** 
 (0.019) (0.023) (0.190) (0.192) (0.075) (0.078) (0.098) (0.093) 
18.KLeeft 0.061* -0.001   -0.020 -0.042 -0.122 -0.085 
 (0.024) (0.027)   (0.079) (0.083) (0.167) (0.173) 
2.KMotiefV -0.074*** -0.034   -0.051 -0.101   
 (0.018) (0.020)   (0.064) (0.070)   
3.KMotiefV -0.075*** -0.055***   -0.095** -0.126***   
 (0.013) (0.014)   (0.035) (0.037)   
4.KMotiefV -0.017* 0.027*   0.002 -0.047   
 (0.007) (0.012)   (0.023) (0.028)   
5.KMotiefV -0.085*** -0.074***   -0.095 -0.088   
 (0.006) (0.007)   (0.058) (0.061)   
6.KMotiefV -0.042*** -0.030***   -0.063** -0.085***   
 (0.007) (0.008)   (0.023) (0.024)   
7.KMotiefV -0.071*** -0.054***   -0.096*** -0.130***   
 (0.006) (0.007)   (0.024) (0.026)   
8.KMotiefV -0.296*** -0.364***   -0.347*** -0.318***   
 (0.013) (0.021)   (0.036) (0.036)   
9.KMotiefV -0.035*** 0.010   -0.055 -0.123*   
 (0.012) (0.015)   (0.046) (0.055)   
2.Herkomst -0.020** -0.014 -0.023 -0.021 -0.071* -0.065* -0.098* -0.100** 
 (0.007) (0.008) (0.017) (0.017) (0.032) (0.031) (0.039) (0.039) 
3.Herkomst -0.027*** -0.021* -0.048 -0.047 -0.088 -0.087 -0.226 -0.236* 
 (0.010) (0.010) (0.027) (0.027) (0.104) (0.106) (0.120) (0.120) 
4.Herkomst 0.076 0.012 0.177 0.168     
 (0.115) (0.111) (0.096) (0.096)     
2.Inkomen -0.002 -0.012 -0.001 -0.003 -0.012 -0.027 0.070 0.050 
 (0.013) (0.014) (0.040) (0.040) (0.063) (0.058) (0.088) (0.088) 
3.Inkomen 0.024* 0.022 0.014 0.012 0.026 0.009 0.134* 0.113 
 (0.012) (0.012) (0.038) (0.038) (0.060) (0.055) (0.064) (0.072) 
4.Inkomen 0.041*** 0.037*** 0.031 0.029 0.063 0.058 0.171*** 0.147* 
 (0.012) (0.012) (0.037) (0.037) (0.061) (0.055) (0.059) (0.070) 
5.Inkomen 0.037*** 0.034*** 0.011 0.009 0.060 0.051 0.200*** 0.174* 
 (0.012) (0.012) (0.037) (0.037) (0.061) (0.056) (0.059) (0.071) 
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6.Inkomen 0.032** 0.034*** -0.000 -0.002 0.036 0.024 0.152* 0.124 
 (0.011) (0.012) (0.036) (0.036) (0.060) (0.055) (0.060) (0.075) 
7.Inkomen -0.021 -0.031 0.047 0.044     
 (0.030) (0.030) (0.100) (0.100)     
2011.Jaar 0.023*** 0.021** 0.034 0.035     
 (0.007) (0.008) (0.019) (0.019)     
2012.Jaar 0.009 0.006 0.001 0.001     
 (0.006) (0.007) (0.016) (0.016)     
2013.Jaar 0.009 0.006 0.011 0.012     
 (0.007) (0.007) (0.016) (0.016)     
2014.Jaar 0.029*** 0.037*** 0.020 0.021 -0.016 -0.020 -0.058 -0.065 
 (0.006) (0.007) (0.017) (0.017) (0.024) (0.024) (0.041) (0.041) 
2015.Jaar 0.033*** 0.030*** 0.022 0.021 0.015 0.013 0.048 0.037 
 (0.007) (0.007) (0.017) (0.017) (0.023) (0.023) (0.038) (0.042) 
2016.Jaar 0.048*** 0.043*** 0.042* 0.041* 0.032 0.019 -0.010 -0.012 
 (0.007) (0.007) (0.017) (0.017) (0.024) (0.024) (0.038) (0.037) 
2017.Jaar 0.052*** 0.045*** 0.024 0.024 0.053* 0.050* 0.031 0.026 
 (0.007) (0.007) (0.017) (0.017) (0.024) (0.024) (0.038) (0.037) 
2.Sted 0.046*** 0.036*** 0.016 0.014 0.061* 0.056 0.039 0.033 
 (0.006) (0.007) (0.013) (0.013) (0.031) (0.031) (0.041) (0.042) 
3.Sted 0.067*** 0.053*** 0.035** 0.032* 0.087*** 0.083** 0.082* 0.073 
 (0.006) (0.007) (0.013) (0.014) (0.030) (0.030) (0.041) (0.045) 
4.Sted 0.068*** 0.040*** 0.047*** 0.042* 0.076* 0.074* 0.124*** 0.116** 
 (0.006) (0.009) (0.014) (0.017) (0.030) (0.030) (0.040) (0.042) 
5.Sted 0.070*** 0.040*** 0.074*** 0.069*** 0.115*** 0.114*** 0.157*** 0.149** 
 (0.007) (0.010) (0.018) (0.020) (0.034) (0.034) (0.053) (0.055) 
2.Prov -0.036*** -0.031*** -0.071* -0.071* 0.038 0.034 0.166 0.178 
 (0.010) (0.011) (0.033) (0.033) (0.053) (0.053) (0.114) (0.115) 
3.Prov -0.013 -0.023* -0.008 -0.009 -0.020 -0.022 0.156* 0.163* 
 (0.011) (0.012) (0.033) (0.033) (0.046) (0.046) (0.073) (0.074) 
4.Prov 0.007 0.008 -0.005 -0.007 0.029 0.030 0.051 0.061 
 (0.010) (0.011) (0.029) (0.029) (0.042) (0.041) (0.062) (0.064) 
5.Prov 0.006 0.026 0.093** 0.097** -0.028 -0.018 -0.011 -0.031 
 (0.014) (0.016) (0.035) (0.035) (0.057) (0.063) (0.062) (0.070) 
6.Prov 0.015 0.010 0.007 0.007 0.046 0.040 0.066 0.083 
 (0.009) (0.010) (0.026) (0.026) (0.037) (0.038) (0.057) (0.067) 
7.Prov -0.022* -0.032*** -0.042 -0.042 -0.029 -0.021 0.089 0.097 
 (0.010) (0.010) (0.025) (0.025) (0.041) (0.042) (0.064) (0.065) 
8.Prov -0.013 -0.012 -0.010 -0.010 0.032 0.022 0.086 0.101 
 (0.009) (0.009) (0.024) (0.024) (0.037) (0.037) (0.055) (0.063) 
9.Prov -0.010 -0.018 -0.028 -0.030 -0.026 -0.029 0.106* 0.118* 
 (0.009) (0.009) (0.024) (0.025) (0.037) (0.038) (0.053) (0.058) 
10.Prov 0.003 -0.012 0.021 0.019 0.028 0.028 0.070 0.082 
 (0.010) (0.012) (0.030) (0.031) (0.042) (0.043) (0.093) (0.094) 
11.Prov -0.032*** -0.048*** -0.026 -0.029 -0.012 -0.015 0.120* 0.130* 
 (0.009) (0.010) (0.025) (0.026) (0.038) (0.039) (0.057) (0.060) 
12.Prov -0.004 -0.003 -0.003 -0.003 -0.010 -0.025 0.070 0.096 
 (0.010) (0.011) (0.029) (0.029) (0.042) (0.043) (0.064) (0.080) 
1.RouteID -0.044 -0.008 -0.054 -0.050 0.149* 0.205*** 0.227*** 0.225*** 
 (0.043) (0.042) (0.059) (0.058) (0.068) (0.068) (0.072) (0.072) 
2.RouteID -0.059 -0.017 -0.131* -0.129* -0.204* -0.199 -0.302** -0.316*** 
 (0.047) (0.049) (0.060) (0.060) (0.103) (0.144) (0.113) (0.105) 
3.RouteID 0.049 0.040 -0.076 -0.071 -0.039 0.087   
 (0.053) (0.057) (0.089) (0.089) (0.130) (0.160)   
4.RouteID -0.102 -0.033 -0.197** -0.192*     
 (0.053) (0.059) (0.076) (0.076)     
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5.RouteID -0.021 -0.094 -0.120 -0.129*     
 (0.049) (0.052) (0.062) (0.063)     
6.RouteID -0.147 -0.049 -0.129 -0.117     
 (0.100) (0.107) (0.081) (0.083)     
7.RouteID 0.046 -0.049 -0.042 -0.051 0.083* 0.111*** -0.009 -0.013 
 (0.041) (0.048) (0.057) (0.060) (0.037) (0.039) (0.056) (0.055) 
8.RouteID -0.097** -0.123*** -0.058 -0.062 -0.213 -0.253* -0.012 0.006 
 (0.037) (0.036) (0.070) (0.070) (0.113) (0.125) (0.107) (0.109) 
Constant 2.313*** 2.182*** 2.022*** 2.013*** 2.447*** 2.697*** 2.055*** 2.009*** 
 (0.020) (0.036) (0.047) (0.050) (0.108) (0.138) (0.124) (0.145) 
         
         
         
         
Observations 42,456 42,456 6,190 6,190 2,731 2,731 773 773 
R-squared 0.280 0.222 0.366 0.366 0.230 0.197 0.280 0.275 

Robust standard errors in parentheses 
*** p<0.005, ** p<0.01, * p<0.05 

 
Table 26: The same regressions as in table 7 but now with all coefficients shown 


