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Potential of the Bicycle as a Substitute for 
Other Modes of Transportation 
WERNER BROG AND ERHARD ERL 

Without a doubt, the bicycle is the most ecologically acceptable mode of trans
portation. Nonetheless, for a long time, it had been almost ignored in transpor
tation planning. Only very recently has this changed. However, some uncer
tainty still exists concerning the extent to which the bicycle can substitute for 
other modes of transportation in urban areas. This question is investigated by 
first observing the development of transportation in recent years in selected 
areas of the Federal Republic of Germany, in which use of the bicycle has been 
on the increase. This makes it possible to identify those changes in modal 
choice that have brought about this increase in the use of bicycles. The changes 
in modal split in favor of bicycles reflect individual reorientations that have led 
to substitution processes. Further potential of the bicycle as a substitute for 
other modes of transportation will depend on policymaking. Social scientific 
behavioral studies based on the concept of the situational approach make it 
possible to give reliable estimates of the order of magnitude of change to be 
expected and to predict the extent to which bicycles can become a substitute 
for private motor vehicles. 

Since the 1950s, an increasing trend toward motor
ization has been observed in the Federal Republic of 
Germany. The use of private motor vehicles reached 
its peak in the mid-1970s. Use of nonmotorized 
modes of transportation was considered to be incon
sequential, especially by transport planners, whose 
ideal it was to design cities suited to the needs of 
motorists. 

Thus, it is not surprising that the first federal 
German survey on travel behavior (KONTIV) <.!.l, in 
order to record all movements from one place to an
other place ( including walking trips and trips made 
by bicycle), relied on methodological arguments and 
not arguments that had to do with content (2). 

With regard to bicycle use, the results of the 
study were interesting for two reasons: 

1. Bicycles were used to make 10 percent (.:!) of 
the total number of trips; thus, bicycle use turned 
out to be much more important than transport plan
ners had generally assumed; 

2. A number of arguments that had been used to 
determine whether the bicycle was a serious mode of 
transportation (e.g., a mode to be used only in good 
weather or by youngsters) were proved to be false. 

These insights would not have had such a broad 
influence if car use had not been viewed with in
creasing scepticism, primarily due to the energy 
crisis and increasing awareness of the need to pro
tect the environment, which had caused people to 
think more of the bicycle. This started a trend of 
increasing bicycle use in the Federal Republic of 
Germa·ny, a trend that could be noticed "with the 
naked eye" (j) • 

These trends 
easily tempt us 
evaluations, for 

suggest new questions, which 
to propose premature answers 

instance, the following: 

may 
and 

l. Is cycling a passing fad or is it an indica
tion of a change in the behavior pattern? 

2. Was one mode actually used to substitute for 
another mode or did changes occur only in such ex
ternal factors as sociodemographic structures? 

3. Is there a further potential for change to 
bicycle use? 

Depending on 
these questions 
Since the list 

their attitude, people may answer 
differently--and often prematurely. 

of such questions, and of possible 

answers, can be extended indefinitely, it is espe
cially difficult to design and implement policies 
intended to influence the use of bicycles. 

It is the goal of this paper to present some 
findings on the current increase in bicycle use and 
to study the extent to which the bicycle has poten
tial as a substitute for other modes of transporta
tion. 

CHANGES IN MODAL CHOICE 

The considerations in this section are based on 
time-series data similar to the data reported in the 
national KONTIV study referred to above. Since 
then, numerous regional surveys that used a compara
ble design were performed in the early 1980s (?.). 
The results were based on independent, representa
tive random samples. The samples were large enough 
to make it possible to at least identify basic 
trends. Data were corrected when differences in the 
methodology (weighting) were present. 

In order to show changes taking place as pre
cisely as possible, an index was constructed, which 
starts from the 1980-1981 value as a base and per
mits calculation of the corresponding value for 
1975-1976 (i) : 

Index of change= [(value for 1975-1976)/(comparable 
value for 1980-1981)] x 100. 

When the calculated index exceeds J,.00, the 197 5-
1976 value is greater than the 1980-1981 value, 
which implies a retrogressive tendency; if it is 
less than 100, this value shows an ascending trend. 

Transportation planners in the 1960s and 1970s 
frequently referred to increasing mobility because 
mobility was ( incorrectly) equated with the use of 
motorized modes of transportation. However, when 
all possible ways of getting from one place to an
other are considered, there was never a very large 
increase in mobility (7,8) but only a change from 
the use of nonmotor ized-modes to motorized modes of 
transportation. In the communities discussed in 
this paper for which figures are available, mobility 
increased very slightly, as one might expect. Most 
increases in mobility were caused by the fact that 
those who were mobile increased the average number 
of trips they made by making complicated trip chains 
that resulted from a combination of various activi
ties (see Table l). 

CHANGES IN MODE CHOICE 

Modal split varied considerably in the different 
communities studied. In particular, the percentage 
of cyclists fluctuated radically, although topo
graphical drawbacks to cycling were an important 
factor in only one instc1nce. One should also note 
that the nonmotorized modes seem to strike a kind of 
balance with each other . Thus, changes in behavior 
are relatively insignificant when one analyzes the 
extended modal split. However, even here, certain 
trends can be observed (Table 2). Use of private 
motor vehicles decreased with only three exceptions; 
use of public transportation increased in urban 
areas (when the public transportation supply had 
noticeably improved) and decreased in smaller com-
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Table 1. Mobility. Index of Change 

Hannover0 

Variable Detmold Rosenheim Landshut Offenburg Region City 

Out-of-house share 100 100 100 100 100 99 
Trips per mobile person 98 98 98 97 100 98 
Trips per person 98 99 98 98 100 97 

3 These Figures are not available for the other survey in a German metropolitan area. 

Table 2. Modal split and mode choice. 

Index of Change 

Hannover Large German City" 

Item Dctmold Rosenheim Landshut Offen burg Region City Region City 

Extended modal split: 
Nonmotorized mode 68 117 91 107 100 86 101 100 
Motorized individual mode 117 83 112 91 106 135 100 108 
Public transportation 171 87 108 131 85 80 97 85 

Mode choice: 
Walk 82 180 135 134 117 94 102 103 
Bicycle 41 50 45 73 81 68 99 63 
Motorized one-axle vehicle 30 26 39 19 100 120 72 44 
Car 

Driver 133 85 125 103 103 136 104 116 
Passenger 75 93 95 82 119 132 93 91 

Public transportation 171 87 108 131 85 80 97 85 

3 Survey results of a large Germon city. Since these results have not yet been published, the city remains anonymous. 

munities beyond the range of the population cen
ters. The use of nonmotor ized modes of travel de
veloped erratically. 

The differences disappear if one considers all 
the modes usually used (Table 2) . One can observe 
that bicycle use is increasing in all the areas 
studied, although at different rates. However, 
sometimes the increase in cycling occurs solely at 
the cost of pedestrian travel. This shows that one 
should view the increase in bicycle use, which is so 
frequently noted with joy, somewhat sceptically. 
only rarely can one assume that a noteworthy change 
from motorized modes to cycling took place. Quite 
frequently, on the other hand, the bicycle is now 
used for trips that were previously made on foot. 
Nonetheless, this gets people used to riding bicy
cles, which might ultimately increase the potential 
for further, more effective changes in behavior. 

When studying the changes in modal choice, one 
should not rorget to take the initial situation into 
consideration. As Figure 1 shows, the bicycle share 
in 1975-1976 was above average in the four areas 
studied. In Offenburg and the region of Hannover, 
where the bicycle share in 1975-1976 was particu
larly high, the increase in the number of trips made 
by bicycle is less than in areas in which the bicy
cle share was smaller to begin with, One exception 
here is Hannover. Hannover shows a relatively small 
inc rease i n t he use o f b i cycles, although the share 
of cyclists in 1975-1976 was not particularly high. 

It is possible to theorize that the bicycle fad 
progresses according to certain generally valid 
principles, i.e., independent of specific regional 
differences ( communal "cycling climate," bicycle in
frastructure, degree of motorization, topography, 
etc.), and that changes occur at different rates. 
This could mean that a development that took place 
in the region of Hannover and Offenburg in 1975-1976 
took place at a later time in Rosenheim and Land
shut. This would imply that the two latter cities 
will be able to maintain their existing very high 

bicycle share only with very great effort, although 
an increase in the bicycle share still seems to be 
possible in Detmold. In other words, bicycle plan
ning should not only aim at increasing the percent
age of trips made by bicycle but also try to sta
bilize those trips now made by bicycle. 

Changes in modal choice also depend on local con
ditions. Thus, general behavioral trends do not al
ways apply in specific areas. Since it is impossi
ble to deal with the different areas studied here in 
depth, given the limitations of this paper, the var
iance in different communities will be shown by us
ing the example of bicycle use according to differ
ent age groups. (We have figures for four different 
communities here.) Table 3 shows that the bicycle 
share according to age develops differently in dif
ferent areas. In Offenburg, for example, younger 
persons, and in Detmold older persons, made rela
tively fewer trips by bicycle than they did in 
1975. All in 1111, one can say that the increases 
for younger persons have been less than average, and 
indices showing changes for the middle age groups 
( 30-49 years of age) more or less reflect the gen
eral trend. 

INTRAPERSONAL CHANGES IN MODAL CHOICE 

The changes depicted above were based on the results 
of samples obtained at two different times. In or
der to attain further qualitative insights into the 
trends taking place, explorative in-depth interviews 
were done in the two cities of Detmold and Rosen
heim. These were two of the cities included in the 
project city for cyclists (~). A sample of 50 
households and 100 persons was selected for these 
explorative in-depth interviews. A special ques
tionnaire was designed to deal with this difficult 
empirical task. The questionnaire included external 
factors such as neighborhood, place of work, and 
status as well as mode choice related to trip pur
pose; the average week was used as a basis. If 
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Figure 1. Development of bicycle traffic. 

Table 3. Bicycle use by age. 

w 
C 
<( 
~ 

"' a. 
a: w 
I- ...I 
LL U 
o> 
w !:? 
(!I al 
<( > 
I- al z 
w 
u 
a: 
w 
a. 

Index of Change of Bicycl e Share" 

% 

25 

20 

Age Group Detrnold Rosenheim Landshut 

J0-17 52 69 61 
18-2 9 8 65 40 
30-49 43 57 47 
50-64 44 28 31 
65+ 11 7 37 55 
All ages 41 50 45 

a !·'or the large cities these qualifications are no t available, 

Det
mold 

Rosen· 
heim 

Offenburg 

104 
70 
72 
52 
24 
73 

changes in the behavior pattern occurred, reasons 
causing these changes were studied. 

Changed travel behavior is rarely the result of 
external factors. With the exception of those who 
move to a new neighborhood, only 5 percent of the 
respondents or less were affected by changing exter
nal conditions. About 40 percent of the respondents 
moved within the period of observation; more than 
half of these moved to a new community. Al though 
moves with in the same community do not usually af
fect modal choice, it is different when people move 
to new communities. Since moves to new communities 
are usually accompanied by major changes in living 
conditions, changes in the entire personal activity 
pattern frequently occur. Other factors dealing 
with the social environment turned out to be rela
tively insignificant in a quantitative way. A major 
determining factor in modal choice is the availabil
ity of certain modes of transportation. In this 
paper, cars and bicycles are of central interest; 
o ther modes will not be dealt with further here. 

Among the populations studied, the number of cars 
increased by 26 percent, whereas the number of bicy
cles increased by 55 percent between 1975 and 1981. 
Increased car ownership led to a greater percentage 
of households that had access to cars; in Rosenheim 
especially, the percentage of households with two 
cars and more doubled. The increase in bicycle own
ership had a similar but more pronounced effect. 

Increases in bicycle ownership correlated posi
tively with the increased use of bicycles. This was 
not so for cars. The increase in car ownership 
(which was less than the increase in bicycle owner
ship) is paired with opposite trends in car use. 
Although the proportional increase in car ownership 
was similar in both areas studied, there was a no
ticeable decrease in car use in Detmold and a slight 

Lands
hut 

Offen
burg 

Han
nover 
region 

c::Je1cYCLE SHARE 1980/81 

B:Sl}BICYCLE SHARE 1975n6 

Han
nover •J 
city 

AVERAGE PERCENTAGE OF 
TRIPS MADE BY BICYCLE 
IN 1976 IN GERMANY 

*) The other large 
German city was 
not included here 
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increase in Rosenheim. One possible explanation for 
this is the fact that in the last seven years in 
Rosenheim, cars were increasingly purchased by 
households that did not own a car previously. For 
the time being, we conclude that the availability of 
different vehicles is more closely related to 
changes in traffic patterns than to the external 
factors that had been considered first. 

Most of the respondents in both areas perceive 
the changes in the general traffic situation to be 
the result of a general increase in the volume of 
traffic. As a second characteristic, however, we 
mention the increase in bicycle use. The differ
ences in the two areas are interesting here. Al
though the rate of increase is comparable in both 
areas, this phenomenon is more noticeable in Rosen
heim than in Detmold. 

This is perhaps due to the fact that the percent
age of persons who use bicycles to travel is no
ticeably higher in Rosenheim and can therefore not 
be overlooked. A considerable number of respondents 
also claimed that it had become more dangerous to 
use bicycles. This is probably related to the fact 
that many respondents also observed that compared 
with seven years ago, car drivers have become less 
considerate. However, certain differences can be 
observed between Detmold and Rosenheim. The com
plaint that drivers are less considerate is one that 
can be heard more frequently in Rosenheim, where the 
volume of car traffic has actually increased, than 
in Detmold. However, the increasing danger of using 
bicycles in Detmold is emphasized somewhat more than 
in Rosenheim. Perhaps this shows that cyclists per
ceive danger as being inversely related to the pro
portion of bicycles in the total traffic volume, 
which is, as has been mentioned, higher in Rosenheim. 

In a self-evaluation of changes in their personal 
choice of travel modes, more than half the respon
dents in each area claimed that nothing had 
changed. In both of the areas studied, 27 percent 
of the target persons claimed to use bicycles more 
frequently; this contributes to the fact that the 
share of bicycles in relation to the total traffic 
volume has doubled. A further noteworthy peculiar
ity, however, is that 4 percent of the respondents 
made fewer trips by bicycle than seven years ago. 
This can be explained by the fact that older persons 
use bicycles less, for safety reasons. The most 
striking fact here, however, is that 15 percent of 
the respondents in Detmold and 21 percent in Rosen
heim claim to use their cars less. In Detmold, this 
agrees with the reduction in the car share, whereas 
in Rosenheim, one can assume that the increase in 
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car use is due to new car ownership by those who 
previously did not own their own cars. 

There are many different reasons why changes in 
modal choice occur. In both towns, an increase in 
bicycle use is attributed primarily to cost con
sciousness and ecological awareness. In Detmold, 
health reasons were frequently quoted, and in Rosen
heim, one frequently hears that the increase in 
traffic volume has resulted in parking problems but 
also that persons are using bicycles more than pre
viously because they simply enjoy riding bicycles. 
The most important reason mentioned in Detmold for 
increasing car use is comfort, whereas this does not 
s eem to play a role in Rosenheim. Reduced use of 
cars is generally a result of financial considera
tions, but this might also result from substitutions 
of walking trips or simply from not making c ertain 
trips at all. 

Those pe rsons who mnn e fewer trips by bicycle 
than they used to claimed that it has become in
creasingly dangerous to use bicycles. Although this 
is sometimes simply related to the fact that older 
per sons fee 1 less safe using bicycles, it shows an 
aspect of bicycle use that could be relevant for 
planning. This brings us back to external reasons 
for not using bicycles. These external factors may 
also play a minor role in subjective reas ons for 
c hanging modal choice . 

To summarize the results of these explorative in
terviews, at least for the respondents (and we feel 
that these results can be generalized), the follow
ing statements can be made, 

1. An increase in the number of trips made by 
uL~y~le 1~ the result of a substitution process; 

2. Increased use of bicycles reflects individu
als' changes in behavior as the result of motivated 
reorientations; 

3. An attractive bicycle infrastructure is not 
cited as being the reason for using bicycles; 

4. Some persons show a tendency to use bicycles 
less frequently; this fact is easily hidden by the 
general increase in the use of bicycles; adequate 
planning of bicycle paths could serve to be a sta
bilizing influence here; 

5. The fact that it is "in" to ride bicycles 
plays a certain role in influencing behavior; and 

6. External factors, which take a macroscopic 
view of travel behavior, play only a minor role in 
behavioral changes. 

It is important to emphasize the fact here that 
the greatest percentage of trips made by bicycle is 
to be found among younger persons; i.e., as the age 
struclure or the population changes, this will be 
reflected in the number of trips made by bicycle. 
In the Federal Republic of Germany, this means that 
the drastic reduction in the birth rate in the 1970s 
will eventually be reflected in a considerably 
smaller contribution to bicycle use by the members 
of the bicycle-oriented younger generation. 

BICYCLE AS SUBSTITUTE FOR OTHER MODES 

It is generally agreed that the use of bicycles has 
considerably increased in recent years in the Fed
eral Republic of Germany. Although this partly re
flects permanent changes in behavior as regards 
modal choice, it is also partly the result of a cur
rently friendly climate toward bicycle use. If one 
wishes to influence modal choice in favor of bicycle 
use, these findings mean that the current situation 
is favorable but that existing behavior patterns are 
deceptive. In other words, considerable planning is 
needed if the currently positive climate is to be 
used to influence long-range changes in behavior. 
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It has already been shown elsewhere that besides 
those who have already changed to bicycle use, there 
is still a sufficient potential to be considered and 
a variety of integrated measures will be needed in 
o rder to attain this potential (10). 

It has also been shown how much behavior varies 
if one views it on a local level. This variability 
characterizes not only the local traffic conditions 
but also the patterns of change or the ways in which 
they are influenced. This means, however, that only 
detailed knowledge of local traffic conditions gives 
one the prerequisites needed to plan effectively. 
The analysis of general behavior tendencies is in
sufficie nt for such planning. On the contrary, the 
danger that the bicycle is used only as an alterna
tive to walking trips or trips made with public 
transportation is great. 

Simultaneously, one should note here that not 
cml y noe ,; the traffic infrastructure serve to ful
fill our traffic needs safely but it represents, in 
addition, a major element forming our environment, 
This b2comes c lea r if one considers persons net only 
as tr ipmakers but also as the people who actually 
live in the environment; i.e., a person lives in a 
neighborhood that has a given infrastructure. 

Since the early to mid-1970s, it has been found 
more and more important to better plan and design 
the areas in which we live. The most important fac
tors here to improve the quality of life (11) are 

1. Less traffic-generated noise and air pollu
tion, 

2. More green and recreational areas directly 
surrounding residential areas, 

3. More room to move about on safer streets, 
4. More consideration for disadvantaged groups 

(such as children, older persons, and the handi
capped), 

5, Appropriate consideration of nonmotorized 
modes of transportation, and 

6. Rediscovery of streets as places of communi
cation and living areas. 

These factors have become increasingly important 
as criteria in the evaluation of different neighbor
hoods, but there has frequently been dissatisfaction 
with the degree to which these requirements have 
been fulfilled. On the other hand, as early as 
1976, it was felt that a satisfactory traffic situa
tion had been more than fulfilled [Table 4 (12)). 

All these factors considered, one has to assume 
that there are other tendencies to reevaluate the 
use of private motor vehicles for daily travel than 
the definite trend to use bicycles more. 

Table 4. Evaluation of characteristics pertaining to neighborhood in planning 
regions with url.oan slrucluru. 

Degree to 
lmpor- Content- Which 

Characteristic tance8 mentb Fulfilled 

Neighborhood, area surro unding residence 1.73 2.34 
Residence (cost , size, furnishings) 2.10 2.49 
Protection against pollution and noise 2.32 3.20 
caused by traffic 

Shopping possibilities in area 2.33 2.40 0 
Accessibility by 
Public transportation 3. 16 2.63 + 
Private motor vehicle 3.24 1.83 ++ 

~The scale reaches from 1.00 = most important to 6.00 = leasl fm portnnt ( N = 2455). 
The scale reaches from t. 00 = very contented to 6.00 = very dle.co n Ct:1t1 lt,.d (N = 2455). 
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Table 5 . Possible increase in use of bi
cycles. 

Dimension Measure 

None 

Acceptance Index (Al)" 

Per Dimension 
When Isolated 
Measures Used 

In Pro-Bicycle 
Community Climates 
per Measure in Other 
Dimensions 

In Pro-Bicycle Community 
Climates and Realistic 
Perception of Bicycle Use 
for Development of 
Bicycle Infrastructure 

5 

Current trend 
Subjective willingness 
Perception of bicycle 

Community climate 
Public relations work 

1.03 
1.20 
1.19 1.50 

1.36 

I.SI 

use 
Perception of route Infrastructure plan- 1.17 

1.26 

1.66 
ning 

Constraints Transporting bag
gage, weather pro
tection 

Objective option Bicycle rental 1.15 1.41 

nAl : 1.00 = current bicycle share remains same ; 2.00 = current bicycle share doubled. 

Table 6. Possible reduction in use of 
private motor vehicles. 

Dimension Measure 

None 

Reduction Index (RI)" 

Per Dimension 
When Isolated 
Measures Used 

0.99 

In Pro-Bicycle 
Community Climates 
per Measure in Other 
Dimensions 

In Pro-Bicycle Community 
Climates and Realistic 
Perception of Bicycle Use 
for Development of 
Bicycle Infrastructure 

Current trend 
Subjective willingness 
Perception of bicycle 

Community climate 0.98 
Public relations work 0.96 0.91 

use 
Perception of route Infrastructure plan- 0.97 0 .95 0.89 

ning 
Constraints Transporting bag- 0.93 0.90 

gage, weather 
protection 

Objective option Bicycle rental 0.98 0.95 

3 Rl: 1. 00 = current share of private motor vehicles remains same; O. SO = current share of private mo tor vehicles reduced by one-half. 

POTENTIAL OF BICYCLE AS SUBSTITUTE FOR TRIPS WITH 
PRIVATE MOTOR VEHICLES 

To summarize these insights, one can say that al
though we have become more aware of the environment, 
other external conditions also appear to influence 
modal choice in favor of bicycles. A study must be 
done of the conditions under which those persons 
currently using private motor vehicles would be 
willing to use and would actually use bicycles. 

Due to the limits of most research methods (which 
has already been explained elsewhere) (.!],), it is 
relatively difficult to do such a study. However, 
the situational approach, which has been tested fre
quently in recent years (14), is very promising when 
used together with the ;;-w empirical survey tech
niques (15). This method is currently being used to 
study th-;- general ,potential that exists for switch
ing to bicycle use (16) (without taking specific 
private motor vehicles into consideration); the re
sults are available for those who are interested 
(10). 

In this study, the different factors (so-called 
dimensions) that influence modal choice were differ
entiated. It is possible to influence these dimen
sions by implementing certain types of policies. 
The dimensions are shown below: 

Dimension 
Objective option of using 

bicycle 
Constraints against using 

bicycle or requiring use 
of specific mode 

Description 
Bicycle available, trip 

< 15 km 
Baggage transport 

needed, weather condi
tions, health reasons, 
car needed at work 

Dimension 
Perception of route 

Perception of bicycle use 

Subjective willingness 

Description 
No bicycle paths, too 

many hills, dangerous 
intersections 

Too slow, too tiring, 
clothes get dirty 

Personally willing to 
use bicycle mode 

To influence these dimensions, the following mea
sures were considered: 

1. Objective option: influence basic availabil
ity of bicycles (e.g., make it possible to rent bi
cycles), 

2. constraints: only constraints pertaining to 
the bicycle itself (baggage transport needed, 
weather conditions) are referred to here, since 
other constraints (e.g., passengers, car needed at 
work, complex trip chains) cannot be dealt with by 
the measures discussed in this paper, 

3. Route: improve the bicycle infrastructure, 
4. Bicycle use: do public relations work geared 

at clarifying misconceptions and incorrect percep
tions, and 

5. Subjective willingness : increase the number 
of persons willing to change to use of bicycle by 
creating a climate of opinion in the community fa
vorably disposed to bicycles. 

A so-called "acceptance index" was used to better 
describe the probable behavioral changes. This in
dex indicated the extent to which current bicycle 
use could be increased maximally if measures per
taining to the different dimensions were to be im-
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plemented, An index of 1. 00 means that the current 
bicycle share remains the· same, whereas an index of· 
2. 00 means that the share of persons using bicycles 
doubled. This shows tha-t if the bicycle infrastruc
ture is improved but nothing else is done to en-· 
courage cycling, only relatively few persons can be 
expected to switch to bicycle use. However, if an 
integrated group of measures is used in which ef
forts are made to influence subjective areas, one 
can expect a considerablle increase in the use of bi
cycles (Table 5). 

If one wishes to determine the extent to· which 
the increase in bicycle use is the result of persons 
who switch to bicycles from private motor vehicles, 
and thus the degree to which the use of private 
motor vehicles has declined, not only must one make 
a special evaluation of persons changing from one 
mode to another mode according to the type of trans
portation used, but one also needs another indica
tion of the results. We have decided to use a re
duction index per dimension and measure, which is 
similar t o t he acceptance index. A reduction index 
of 1.00 indicates that the use of private motor ve
hicles would stay the same if a certain policy were 
implemented, whereas a reduction index of 0.50 would 
indicate that it would be reduced by a maximum of 
0.5. 

The individual reduction indexes, which can be 
compared with those in Table 5, show that if bicycle 
use is encouraged by using the right policies, the 
use of private motor vehicles can be somewhat cur
tailed (Table 6). However, one should not forget 
that in the communities studied (population of 
80 000 or less) in the Federal Republic of Germany, 
the percentage of trips made with private motoc ve
hicles was 55 percent, or more than three times as 
high as the percentage of trips made by bicycle ( 16 
percent) . Therefore, a 1 percent reduction in the 
former results in a 3.5 percent increase in the lat
ter. In order to reduce the number of trips made 
with private motor vehicles and to increase the num
ber made by bicycle, it has been shown that measures 
dealing with both subjective attitudes (counteract
ing prejudices and negative opinions) and technical 
problems ( transporting luggage and weather protec
tion, etc.) play an important role, whereas (iso
lated) measures to improve the infrastructure are 
much less effective. 

It should be emphasized that only the potential 
for changing to other modes has been studied here, 
If a person has started to use a bicycle and discov
ered that the bicycle infrastructure is inadequate, 
it is very likely that he or she will revert to the 
use of the former mode. Thus, a good infrastructure 
does not create an increased demand tor bicycle u,;e 
but ensures that the persons dependent on this in
frastructure will continue to use bicycles. Thus, 
if one wishes to encourage bicycle use, it is not 
enough to simply build bicycle paths. If no other 
measures are taken, only a small additional incen
tive is created, especially to induce those persons 
who nuw u,;e motor vehicles to change to bicycles. 
However, it is precisely this latter group that is 
of greatest interest to transport planners . Inte
grated groups of measures are needed in order to re
inforce the currently positive trend to use bicycles. 
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