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Abstract

To achieve a sustainable society several propositions and programs have been

presented in which the necessity to reduce automobile use has been declared (SOU

1997:35; U.S. Department of Transportation, 1994). However, in recent years car use has

increased. If shorter automobile trips could be substituted with bike and walk trips this

should, at least, slow down the environmental deterioration. Theoretically there is a

substantial potential in biking and walking. However, how to change automobile use into

bike and walk is somewhat unclear and current bike and walk paths are obviously not used

as desired. The aim of this study is to examine how those who plan/build bike and walk

paths and those who use them evaluate current bike and walk paths. In doing this a

heuristic evaluation method is used. The results show that users made more negative

evaluations of paths, assessed quality of the paths’ as lower, and were less good in

identifying the different types of paths. Furthermore, the importance of exhibited

information was unveiled.
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QUALITY ASSESSMENT OF WALK AND BIKE PATHS1

1. Introduction

To achieve a sustainable society several propositions and programs have been

presented in which the necessity to reduce automobile use has been declared (SOU

1997:35; U.S. Department of Transportation, 1994). However, the world’s automobile

population is growing at a much faster rate than the human population. In the 1950’s, there

were about 50 million vehicles on Earth, by 1994 the vehicle population had grown to

almost 600 million, and if the present trend continue there will be over 3 billion vehicles

on Earth by the year 2050 (Sperling, 1996). Besides from granting users freedom, privacy,

and convenience, the usage of the automobile also is a tremendous threat to our

environment. In dumping increasing amounts of carbon dioxide and other climate-altering

greenhouse gases into the atmosphere, the automobile causes severe ill effects on earth.

In order to reduce these ill effects cleaner fuels have been developed and fuel

catalysts have been implemented. However, these measures do not affect the emission of

carbon dioxide, a major contributor to the greenhouse gases. Substituting current gasoline-

powered automobile fleet with an environmental sound fleet seems more realistic but still

technically too far away. However, the environmental deterioration has to be acted upon

now not tomorrow. Earlier research has revealed that there is, at least theoretically, a

substantial potential in changing shorter automobile trips into bike and walk (Nilsson,

1995; Vejdirektoratet, 1995).

Yet, to get automobile users to substitute shorter trips with bike and walk is a

tremendous challenge. First, becoming users of bike and walk as means of transportation

have to be offered bike and walk paths. Secondly, those paths have to be accepted. The

problem is not, at least in larger cities, the lack of walk and bike paths but the lack of

knowledge of how they are perceived, or evaluated (Forester, 1994). It might be the case

                                                       
1 This study was supported by The Swedish Transport and Communications Research Board (#1998:220).
The authors thank Maria Blomqvist for coding the data, Anders Johansson for valuable advise in developing
the methodology, and users and traffic-engineers/-planners for sharing perceptions of bike and walk paths
with us.
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that current systems from the users’ point of view not are perceived as fully useful. This

might explain the relatively low rate of the use of current system and hence of bike and

walk as means of transportation. To enhance use of bike and walk the knowledge of users’

perceived usability of bike and walk paths are crucial. This knowledge could be achieved

by using a heuristic evaluation method (Nielsen, 1992, 1994; Nielsen & Molich, 1990). In

this a set of representative scenarios of a system is set up to be evaluated in terms of what

is good and bad with respect to the system’s usability. The goal of the evaluation is to

“debug” the system as effectively as possible.

One aim of this study is to “debug” current bike and walk systems to uncover

incongruities in usefulness of bike and walk paths between those planning/building bike

and walk paths and those using them. Can infrequent use of bike and walk be explained by

differences in perceived usefulness? Another intriguing question is whether information

displayed facilitates usability. If displayed information is incorrectly understood usage

might be uneasy and dangerous. Much information about how to use a path is embedded in

the displayed definition of a path. To be aware of the definition of a path type is also to be

aware of how to use it. Another aim is thus to examine path type recognition.

2. METHOD

2.1 Respondents

2.1.1 Users

A random sample of 900 men and women living in the municipalities of Göteborg,

Mölndal, and Partille, Sweden aged 20 to 70 years was drawn from the Swedish National

Registration Database. The respondents were administered a mail-back questionnaire

consisting of questions about use of, and attitudes toward, bike and walk as means of

transportation, environmental behavior, sociodemographics, and of interest in
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further participation2. Of those interested in further participation 53 were contacted by

phone and 41 agreed to participate in the study.

2.1.2 Experts

78 man and women currently holding a position in the municipalities of Göteborg and

Mölndal, Sweden, as a traffic-engineer, or a traffic-planner, were identified through their

employers. The identified traffic-engineers/-planners were administered the same mail-

back questionnaire as the above users. Of those who in the questionnaire stated an interest

in further participation 37 were contacted by phone and 30 agreed to participate in the

study.

2.1.3 Bike and walk VCR shows

The heuristic evaluation method chosen was VCR recordings. A representative set of bike

and walk paths located in the municipalities of Göteborg and Mölndal, Sweden were

selected for the study. These were varied on physical layout (e.g. streets, lanes, and tracks),

whether bike and walk were mixed with each other and/or with automobile traffic, and on

location (e.g. in the city core or in the outskirts of the city). The recordings were made

during daylight hours in October 1998. Too much information made it necessary to do

some retouch (e.g. deleting information of path type) before the recordings were put

together into one bike and one walk videotape show, each about 30 minute long3.

2.1.4 Procedure

A trained interviewer called the respondents who in the mail-back questionnaire study

agreed to further participation. The respondents were then informed about the aim of the

study. If participation was agreed upon, a day and a time for visiting the laboratory was

scheduled. In the laboratory the respondent was given an oral instruction informing

him/her that a VCR show of a bike/walk path would be shown and that he/she was

supposed to pretend he/she was biking/walking to work, to do some shopping, or to do

some exercise. Furthermore, the respondent was informed that his/her task was to evaluate

the bike/walk path. The respondent was also informed that the VCR show would be

                                                       
2 The results of the mail-back questionnaire study are not reported here.
3 Separate videotapes were used for bike and walk conditions. The videotapes were identical except from 1
shorter part.
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paused whenever he/she made a statement and that the statements would be taped. The

interviewer registered time for all statements/pauses. At each statement/pause the

interviewer handed the respondent an information sheet displaying 7 drawings of different

path types and the respondent was asked to state what type of bike/walk path he/she

believed it was. Furthermore, the respondent was asked to assess the quality of the path in

current condition as well as in darkness, snowy, and rainy weather. These assessments

were given on 9-point graphical scales without verbal end-points. The oral evaluations

were transcribed and categorized afterwards. The VCR show took 60-120 minutes. The

study was run November 1998 through March 1999. The respondents were acknowledged

with theater-show tickets.

3. Results

3.1 Sociodemographics

Thirty trafficengineers/-planners (experts) and 41 users participated in the study (Table 1).

Table 1. Sociodemographics.

Experts (n=30) Users (n=41)
Age, years (M) 44.7 38.5
University degree (%) 29.2 57.7
Driving license 100.0 61.5
Car within the family 91.7 42.3

Table 1 shows that users were somewhat younger and more educated than experts while

the latter more often had a driving license and a car within the family.
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3.2 Heuristic evaluations

3.2.1 Bad and good evaluations

The evaluations were categorized into one of 12 main groups; negative accident risk (e.g.

evaluations referring to enhanced accident risk), positive accident risk (e.g. evaluations

referring to reduced accident risk), bad aesthetic design, good aesthetic design,

descriptions, bad physical layout, good physical design, safety (e.g. lack of safety), bad

social design, good social design, temporary hindrance, and questions. Each main group

except from good aesthetic design, descriptions, and questions consisted of different

subgroups. Negative accident risk consisted of 30 subgroups, positive accident risk of 12,

bad aesthetic design of 5, bad physical layout of 31, good physical design of 23, safety of

12, bad social design of 4, good social design of 3, and temporary hindrance of 14.

Evaluations including more than one main group or subgroup were categorized according

to the number of stated groups.

A total of 1,918 bad and good evaluations were registered. Hundred and fifty-one

evaluations (7.9%) were categorized as a negative accident risk, 29 (1.5%) as a positive

accident risk, 38 (2.0%) as bad aesthetic design, 79 (4.1%) as good aesthetic design, 149

(7.8%) as descriptions4, 408 (21.3%) as bad physical layout, 169 (8.8%) as good physical

design, 25 (1.3%) as safety, 18 (<1%) as bad social design, 12 (<1%) as good social

design, 145 (7.6%) as temporary hindrance, and 31 (1.6%) as questions (Table 2).

Furthermore, 364 (20.0%) were categorized as combinations of 2 groups, 194 (10.2%) of

3, and 11 (6.3%) of 4 or more. Of the combined evaluations 289 (15.1%) included at least

one negative and one positive evaluation.

Each respondent made 27.0 evaluations per videotape show, or 1 evaluation per every 66.7

seconds. Users stated more evaluations than experts (28.2 and 26.2, respectively),

respondents in the bike conditions more than respondents in the walk (28.1 and 26.2,

respectively), and respondents in the shopping conditions more than respondents in the

work and exercise (27.8, 26.8, and 26.5, respectively). Furthermore, users made more

negative evaluations than experts while the latter gave more descriptions.

                                                       
4 Descriptions and questions were considered as neutral.
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Table 2. Frequencies of bad and good evaluations in the different conditions.
(W=work, S=shopping, E=exercise).

Experts (n=845 evaluations) Users (n=1073 evaluations)
Walk(n=378) Bike (n=467) Walk (n=519) Bike (n=551)
W S E W S E W S E W S E

Accident risk, negative 6 5 6 17 10 6 14 12 9 22 14 23
Aesthetic design, negative 4 2 4 3 2 5 12 1 2 3
Physical layout, negative 20 43 27 40 26 30 32 46 28 64 14 42
Social layout, negative 2 1 1 3 2 2 5
Safety, negative 3 5 1 4 3 2 3 2 2
Temporary hindrance 9 8 7 27 12 9 8 12 12 22 8 11

Accident risk, positive 1 3 1 2 1 1 2 4 3 1 3
Aesthetic design, positive 5 4 5 11 9 4 9 8 10 4 3 7
Physical layout, positive 5 15 3 17 12 12 15 21 19 24 14 22
Social layout, positive 1 2 1 2 3 1 1 2 1

Descriptions 2 25 6 18 30 19 2 6 10 10 10 11
Questions 1 2 1 4 3 1 2 4 4 2 7

Combined (2) 24 16 27 31 28 22 42 35 29 51 28 29
Combined (3) 17 6 25 8 14 8 31 13 13 17 23 19
Combined (more than 4) 8 1 18 6 7 14 12 16 7 7 13 13

In the negative accident risk unsafe intersection was most mentioned, in positive accident

risk safe zebra crossing, in bad aesthetic design boring/messy/ugly, in good aesthetic

design appealing/beautiful/nice, in bad physical layout not sufficient information, in good

physical design sufficient information, in safety lack of lighting, in bad social design lack

of resting points, in good social design resting points, and in temporary hindrance parked

vehicles.

The quality of the different path types was assessed in current condition (e. g. as it was

perceived from the VCR show) and in darkness, rainy, and snowy conditions.

Table 3. Quality assessments of different path types under different conditions.

Experts (n=845) Users (n=1073)
Path type Current Darkness Rainy Snowy Current Darkness Rainy Snowy

1 4.0 3.4 3.8 3.0 4.1 3.3 3.5 3.1
2 3.7 3.6 3.6 3.3 3.4 3.1 3.0 2.8
3 5.0 4.5 4.5 4.2 4.8 4.5 5.0 4.4
4 3.8 3.7 3.1 3.2 5.0 4.4 4.4 4.2
5 6.4 5.4 5.8 5.3 6.3 5.2 5.4 5.2
6 4.7 4.2 3.4 1.9 5.2 3.5 4.2 3.9
7 4.9 4.2 4.3 4.0 3.5 1.9 2.3 1.9
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Table 3 shows that compared to current condition the snowy condition was assessed as

worse and darkness as next worse. Users assessed the paths’ quality as lower than experts

except from path type 4. Respondents in bike conditions assessed snowy weather as worse

than respondents in walk conditions while respondents in work conditions assessed

darkness as worse.

3.2.2 Path recognition

The bike videotape show was 28 minutes and 37 seconds long and the walk videotape

show 28 minutes and 46 seconds. Seven different path types were represented in each

videotape show (Table 4).

Table 4. Definition of paths.

Path type Definition Explanation
1 Street Walk, bike, and car traffic mixed
2 Pavement Separate walk lane, bike and car traffic mixed
3 Divided pedestrian and cycle lane Walk, bike, and car traffic separated from each other
4 Mixed pedestrian and cycle lane Walk and bike mixed but separated from car traffic
5 Divided pedestrian and cycle track Walk and bike separated and distanced from car traffic
6 Mixed pedestrian and cycle track Walk and bike mixed but distanced from car traffic
7 Short cut Not planned/built lane

In both videotape shows the first path type was exposed once, the second three times, the

third six times, the fourth twice, the fifth five times, the sixth three times, and the seventh

once. Furthermore, in the bike videotape show the third path type was exposed 7 minutes

41 seconds, the fifth 7 minutes 23 seconds, the sixth 6 minutes 16 seconds, the seventh 3

minutes 19 seconds, the second 3 minutes 13 seconds, and the first 2 minutes and 2

seconds. The corresponding figures in the walk show were 7 minutes 30 seconds, 6

minutes 48 seconds, 6 minutes 14 seconds, 3 minutes 19 seconds, 3 minutes 32 seconds,

and the first 2 minutes 42 seconds. The different path types were exposed in the same order

in both videotape shows.

Table 5 shows that path types 1 and 2 were most often correctly recognized while path type

6 most seldom. Experts were more correct than users and respondents in the walk

condition more than in the bike.
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Table 5. Correctly recognized paths in percentage of hits.

Experts (n=818) Users (n=1062)
Path type Walk Bike Walk Bike

1 88.9 100.0 92.9 90.0
2 83.9 91.4 87.0 89.5
3 71.9 76.8 63.9 68.4
4 66.9 20.0 16.7 50.0
5 51.6 71.3 32.6 60.5
6 41.3 54.4 38.8 53.0
7 60.8 92.9 85.2 65.7

4. Discussion

The bike and walk paths used in this study were selected to be representative of the

current bike and walk systems in involved municipalities and hence by the authorities

probably considered as functional. However, the “debugging” procedure elicited

abundantly many evaluations. Furthermore, most of them were stated in a negative way.

Users made more and more negative evaluations, assessed the quality of the paths’ as

lower, and were less good in identifying the different path types. Taken together, this

might evoke the idea of a less good correspondence between those planning/building bike

and walk paths and those using them.

However, an important variable involved here seems to be the subgroup information.

This subgroup is represented in the negative and the positive accident risk main groups as

well as in the bad and the good physical layout groups. Furthermore, the users were less

good in identifying different paths. Much information is embedded in the definition of a

path type. An application of incorrect definition of the paths might result in confusion

which, in turn, might result in lower assessments and hence might explain for the observed

differences between users and experts.

Another observed difference is that users seem to be more focused on the permanent

environment while experts are more disturbed by temporary hindrance. This might be

explained by differences in perspective. In evaluating bike and walk paths users might

“debug” with foci on ease of use of the current state of the path in question while experts
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more might focus on the whole traffic system. The descriptions given, mostly by experts,

indicated that this could be the case.

In summary, to enhance the acceptance of current bike and walk systems and hence

its use improvement of displayed information could be worthwhile. This could be reached

to a relatively low cost and within a relatively short period of time. However, further

studies are needed to more precisely uncover users’ perceptions and demands of displayed

information.
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