Analysis of 40 major cities

Differences in bicycle use can be easily explained

Sometimes the city of Groningen has to cede its first place to Zwolle and Leeuwarden, but for the past twenty years it has consistently been at the top when it comes to the use of bicycles in major cities. Quite remarkable for a city of 177,000 inhabitants, the sixth largest in the Netherlands. The June, 2004 issue of Fietsverkeer contained a report of an investigation by Bureau Boersma en Van Alteren into the success story Groningen. Why do people use their bicycles there so often?

The investigation by Boersma en Van Alteren led to the conclusion that this can certainly be explained. For a long time and with general support, Groningen has been pursuing good policies in three fields: bicycle policy, general traffic policy and town planning if relevant for mobility. In all three fields Groningen is at the top, from the point of view of the interests of bicycle transport. In addition the town has a great number of more or less autonomous circumstances that favour the use of bicycles. These conclusions were studied in depth as a hypothesis by Fietsberaad.

How does Groningen score in these four fields?

- Bicycle policy: the implemented quality of bicycle facilities

- Traffic policy: the competitive position of bicycles versus other modes of transport

- Town planning and/or environmental structure

- Autonomous or external factors.

It was investigated whether Groningen does indeed stand out even in a quantitative comparison with other cities in all four fields, and therefore overall. The forty largest cities have been the subject of this analysis. But with a single adaptation: Amstelveen and Spijkenisse have been left out, as these ‘new’ commuter towns are hardly relevant in a comparison with Groningen. Their position in the analysis has been taken by the (smaller) renowned bicycle towns Veenendaal and Houten. The factor under scrutiny is the percentage of bicycles in all transportation by inhabitants, averaged over the years 1995-2002. The cities have been arranged by this percentage of bicycles in Table 1: Groningen at the top, Heerlen at the bottom. The percentage of bicycle use varies widely: from over 33% in Groningen, Leeuwarden, Zwolle and Leiden to less than 13% in Rotterdam and Heerlen. How to account for these differences?

Elucidation of the factors

All forty cities have been ranked on a total of sixteen factors, ranging over the four fields. The sixteen factors have mainly been chosen because in literature signs or evidence can be found for their influence on bicycle use and because quantitative data were available for these factors.

Four fields and the 16 relevant factors

	Quality of bicycle facilities; bicycle policy
	1. detour factor for cyclists (Fietsbalans)

	
	2. risk of injury (Fietsbalans)

	
	3. comfort of road surface (Fietsbalans)

	
	4. delay (Fietsbalans)

	Competitive position of the bicycle: traffic policy
	5. relation travel times bicycle/car (Fietsbalans)

	
	6. car costs in relation to number of inhabitants (Fietsbalans)

	
	7. bus, tram, metro percentage 95-02

	Environmental structure and town planning
	8. inhabitants per km² urban area

	
	9. retail businesses per km² urban area

	
	10. percentage employment within 1 km of town centre

	
	11. percentage inhabitants more than 3 km from town centre

	
	12. number of inhabitants in region within 10 km radius

	Autonomous circumstances: external factors
	13. growth population 1900-2000

	
	14. percentage of students

	
	15. degree of relief (gradients) in town

	
	16. percentage of non-western foreign-born inhabitants


The factors in the field bicycle policy derive from Fietsbalans. As a matter of fact this is a summary of Fietsbalans as far as bicycle policy is concerned. At the same time this analysis is an extension of Fietsbalans, viz. by adding factors from traffic policy and even more planning and autonomous factors. In the field autonomous circumstances it was decided to choose factors assumed by Boersma en Van Alteren to have had a positive effect on bicycle use in Groningen: the strong regional function, limited growth of the city and the numerous students. Two ‘logical’ factors have been added: the degree of relief of the terrain - unpleasant for cyclists - and the percentage of inhabitants of foreign descent, since at present particularly inhabitants of non-western descent cycle less in general. The scores on all sixteen factors of the forty cities have been compiled into a five-point scale. Subsequently the factors have been weighed against each other. In this process all fields (bicycle policy, traffic policy, town planning and autonomous factors) were equal: each 25%. Not based on the assumption that they are all as important in explaining the percentage of bicycle use, but simply because it is unknown what their weight actually is. This assumption also fits in with the conclusion by Boersma en Van Alteren that is being tested: ‘all four fields are of importance in Groningen’.

Table 1. Comparison of cities: explanation of bicycle use in 40 cities

	
	pop.
	% bicycle use, 1995-2002


	total
	quality bicycle facilities/ policy


	competitive position bicycle; traffic policy
	planning/ environm. structure


	autono-mous factors



	Groningen
	177,298
	37.4
	  1 
	  7
	  1
	12
	  2

	Leeuwarden
	  90,516
	35.6
	  3
	19
	19
	13
	  1

	Zwolle
	110,027
	34.8
	  4
	  5
	10
	28
	  3

	Leiden
	117,732
	33.6
	  2
	27
	  2
	  1
	  4

	Hengelo
	  80,958
	32.1
	17
	17
	  3
	37
	22

	Houten
	  41,254
	31.6
	  7
	  4
	15
	  8
	38

	Alkmaar
	  93,390
	30.9
	13
	23
	  8
	17
	21

	Apeldoorn
	155,740
	30.8
	20
	  9
	27
	39
	  9

	Deventer
	  87,529
	30.7
	14
	21
	  9
	32
	  6

	Veenendaal
	  60,953
	30.6
	16
	11
	18
	21
	33

	Enschede
	152,311
	30.2
	  5
	  3
	17
	10
	17

	Delft
	  96,606
	30.0
	  6
	13
	  6
	11
	26

	Amersfoort
	131,192
	29.5
	18
	25
	  5
	26
	24

	Ede
	104,771
	29.3
	  8
	  8
	26
	  7
	28

	Utrecht
	265,102
	29.0
	10
	33
	30
	  3
	10

	Emmen
	108,214
	28.4
	27
	10
	33
	36
	  8

	Venlo
	  91,780
	28.2
	31
	12
	21
	35
	25

	Nijmegen
	156,308
	27.6
	39
	31
	23
	38
	32

	Zaanstad
	139,464
	26.7
	33
	39
	13
	20
	31

	Roosendaal
	  78,110
	26.2
	36
	36
	29
	30
	12

	Oss
	  76,184
	25.7
	28
	34
	20
	22
	16

	Haarlem
	147,097
	25.6
	23
	38
	32
	  5
	14

	Dordrecht
	120,257
	25.5
	21
	  2
	35
	29
	20

	Tilburg
	197,958
	25.3
	29
	35
	16
	33
	  5

	Amsterdam
	736,045
	25.0
	15
	15
	34
	  6
	29

	Hilversum
	  83,306
	24.8
	11
	26
	  4
	16
	13

	Eindhoven
	206,111
	24.7
	34
	14
	25
	40
	23

	Breda
	164,456
	23.4
	30
	37
	12
	25
	11

	Helmond
	  84,233
	22.4
	26
	22
	28
	27
	15

	Den Bosch
	132,493
	22.3
	25
	32
	11
	31
	  7

	Zoetermeer
	112,594
	22.2
	37
	  6
	38
	34
	34

	Maastricht
	122,085
	21.4
	12
	18
	24
	  9
	18

	Arnhem
	141,562
	20.9
	24
	29
	22
	14
	27

	Haarlemmermeer
	122,902
	20.4
	19
	20
	31
	15
	19

	Den Haag
	463,826
	20.2
	38
	40
	37
	  2
	36

	Schiedam
	  75,802
	19.9
	35
	28
	40
	  4
	40

	Almere
	165,106
	18.6
	  9
	  1
	36
	19
	30

	Sittard-Geleen
	  97,806
	17.7
	22
	16
	  7
	24
	37

	Rotterdam
	599,651
	12.7
	40
	24
	39
	23
	35

	Heerlen
	  93,969
	10.7
	32
	30
	14
	18
	39


highly positive

positive

neutral

negative

highly negative

Arranged by bicycle percentage. Data in coloured cells are rankings.

Result: a colourful table

In the coloured columns the results of the analysis are reproduced. First of all the overall score is given, then the scores on the four distinct explanatory fields. The colours represent the five-point scale. Dark green means the best explanation score, in other words the highest number of points calculated over all sixteen factors, and red means the lowest score. If the model were to be a perfect reflection of reality, the column total would display a neat shading from dark green at the top, via light green, yellow and orange to red for the lowermost cities. It is not that perfect, but the outlines are clear: at the top little orange and no red, at the bottom no light green or dark green. The data in the coloured boxes represent ranking. Groningen is indeed number one, with the highest weighted score over all factors/fields. The lowest overall score is Rotterdam, which also has a very low percentage of bicycle use. The primary purpose of this analysis was to verify that Groningen does indeed have a high percentage of bicycle use, because it scores high on all four fields. This proves to be both true and false. Overall Groningen scores highest. To that extent this explanatory model does support the conclusions drawn by Boersma en Van Alteren. On the other hand: Groningen does not rank first in every field. The weakest point is town planning or environmental structure. Groningen leans heavily on the high scores for traffic policy and autonomous factors. Leiden, the number two in the explanatory model (with almost the same score) owes its high ranking to traffic policy and town planning, and less to bicycle policy and autonomous factors.

Subtle picture

Table 1 is more than just support for the conclusions by Boersma en Van Alteren for Groningen. It provides good arguments for the statement that all four distinct fields matter. In doing so, the model very subtly indicates the right place, right value, of bicycle policy. Bicycle policies most certainly are worth something, but not everything. Bicycle policies are valuable, but only in relation to traffic policy and possibly town planning. And autonomous factors just have to be put up with.

This means that the regularly occurring black-and-white discussions about the sense of bicycle policy are rather useless. Of course bicycle policy makes sense! But that is not sufficient to consolidate the use of bicycles, let alone stimulate it. On the other hand there is the frequently uttered statement: bicycle use is simply the result of historical factors, determined by autonomous factors and can not be influenced by policy measures. This extremely black- and white statement is absolutely false. Autonomous factors most certainly do matter a lot, but bicycle use may in addition certainly be affected by policy choices (and in particular policy choices that encompass more than just bicycle facilities). This is an both/and issue: each of the four fields matters substantially.

Inspiring comparisons

Although the main aim of the analysis was to find out the score for Groningen, it is of course impossible to avoid looking at the other cities as well. The overall scores of the other cities are often in line with the bicycle use, but with notable exceptions. The top of the list reveals no surprises: the top four in bicycle use are also the top 4 in the explanatory model. But then several large deviations appear. The model does not offer any explanation for the high bicycle use in Hengelo and Apeldoorn. In both cities this is caused by a low score in the field of town planning. This is a sign indicating that the field of town planning is not yet correctly incorporated into this model. The low relevance of this field in explanations is immediately obvious when the colour pattern in this column is studied: there is hardly any consistency! Remarkable is also the incorrectly low score in the explanatory model of four cities with similar and average bicycle use: Venlo, Nijmegen, Zaanstad and Roosendaal. At the bottom the large deviation at Almere is striking: a high explanatory score and low bicycle use. This will probably be related to the extremely high quality of facilities for all transport modalities in Almere. It offers a good cycling climate (in bicycle policy Almere ranks first here), but use of cars and buses are attractive as well (in traffic policy Almere ranks 36).

Building blocks for a sound explanatory model

Table 1 amply demonstrates that the overall model does indeed supply a certain degree of explanation for the differences in bicycle use, even though a number of scores can as yet not be explained and particularly the field of town planning seems to be insufficiently focussed as yet. The value of the total of sixteen factors as an explanatory model can also be supported statistically. In regression analysis the R-square turns out to be 0.55, at t-values for the four fields between 2 and 3 and an F-value of 14. The R-square indicates that the entire model explains 55% of the differences in bicycle use between the forty cities.

These are not optimal scores statistically, but most certainly not to be despised. (See also the information about better data in a comparable analysis by Rietveld and Daniel, below). This does indeed appear to be the start of a realistic explanatory model of bicycle use. Especially if the explanatory influence of the field of town planning is improved, something might evolve that would largely explain the bicycle use on a local level in the Netherlands and consequently provide predictions as well. This of course would be the ultimate value: local authorities would be able to calculate with some degree of probability what the effects of continuation or strengthening of bicycle policies would be.

Differences in bicycle use also investigated by VU

Piet Rietveld and Vanessa Daniel of Vrije Universiteit have performed an analysis, mainly on the basis of the data provided by Fietsbalans, that is quite comparable to the Fietsberaad analysis provided above. A scientific report of this research has been published in Transportation Research Part A 38 (2004). It was a coincidence that both analyses were performed more or less at the same time, but a nice coincidence nevertheless.

Bicycle policy in the Netherlands can make good use of this kind of scientific support. The conclusion by Rietveld and Daniel is unambiguous: beside physical factors such as differences in height and urban size and beside population characteristics, policy-related factors most certainly play a part as well. And in particular factors that affect the relative position of bicycles in relation to cars. This conclusion is in general outline completely similar to the results of the Fietsberaad analysis. In addition it is important that Rietveld and Daniel are able to present a statistically stronger explanatory model, providing an explanation for no less than 75% of the differences in bicycle use between the 103 Dutch cities under consideration.

At the same time the study by Rietveld and Daniel does have its disadvantages in respect to its value for actual bicycle policy in the Netherlands. The scientific approach makes it difficult to read by laymen: an article full of formulas, with highly statistical conclusions. The core of the article is provided by a regression equation. Not something many local authorities will want to tackle... A scientific approach has of course also dominated the selection of factors for the explanatory model. That is how a factor like the percentage of people voting for the VVD political party ended up in the model (with a negative influence). This is not immediately clear-cut, since the relation between this factor and the level of bicycle use will likely have a number of intermediate steps. Such as possession of a car, income or the fact that voters for VVD predominantly live in car-oriented cities. We would therefore favour a mix between the analysis of the VU scientists and that of Fietsberaad: scientifically sound and with a high statistical explanatory value, but at the same time in search of highly accessible and manageable explanatory factors, presented in such a way that local authorities actually may be able to use them.

A mix that is highly desirable anyway, since both analyses provide more or less similar lists of factors, but not exactly the same.

Piet Rietveld and Vanessa Daniel, Determinants of bicycle use: do municipal policies matter? Transportation Research Part A 38 (2004), 531-550.
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