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Kurzfassung 

Der Anteil immobiler Personen, d.h. Personen ohne einen aushäusigen Weg am Berichtstag, ist 
für Verkehrstagebücher ein wichtiger Indikator der Qualität der Befragung, aber auch eines der 
zentralen Ergebnisse. Die grosse Bandbreite der berichteten Werte ist der Anlass in diesem 
Aufsatz zu einer ersten Abschätzung einer realistischen Bandbreite zu kommen. Dies geschieht 
sowohl auf der Grundlage einer disaggregierten Analyse der nationalen französischen Ver-
kehrsbefragung 1994/95 und weiterer Langzeitbefragungen, als auch mit Hilfe einer Metaanaly-
se von 401 Verkehrsbefragungen aus Europa und dem Rest der Welt.  

Die Ergebnisse legen nahe, dass man bei einer eintägigen Befragung an Werktagen etwa 10-
15% immobile Personen erwarten sollte.  
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Abstract 

This paper collates available evidence on the share of immobiles in travel diary surveys. The 
share of these non-travellers (UK), or no-trippers (US) varies greatly between surveys, which 
otherwise seem similar. Analysing both disaggregate and aggregate information, the paper con-
cludes that this share should be in the range of 10% to 15% for the standard one-day, week day-
only travel diary. 
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Travel behaviour, immobile, non-traveller, no-tripper, response behaviour, travel diary, 
disaggregate analysis, meta - analysis 
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1 Motivation  

People approached for a survey, for example a travel diary, have a number of options for their 
response:  

• to refuse consistently 

• to refuse initially, but to participate partially/fully in a later initial refuser – survey 1 

• to refuse initially, but to participate partially or fully later, still using the original in-
strument 

• to participate partially, i.e. omitting certain objects/items on purpose (soft refusals) 

• to participate fully, possibly omitting some objects/items by accident, (due to forget-
fulness or lack of understanding);  these omissions are more the responsibility of the 
survey designer than the respondent.  

A travel diary survey consists of a group of linked survey instruments, generally including:  

• a household survey used to obtain a description of the household and its resources 

• person survey(s) covering the socio-demographic and mobility-related characteristics 
of each household member, plus their work and school locations 

• vehicle survey(s) describing the household’s vehicles and their usage 

• and finally, diaries for each household member surveyed containing a report of the 
activities/movements (stages or trips) of that person for a specified period. 

The response burden implied in the first three instruments is primarily determined by the sur-
vey designer, and the number and difficulty of the items requested. The number of vehicles 
and persons to be described does not vary as much as the number of trips or stages. This is not 
true for diaries, as the respondent has to decide how many activities or movements (objects) 
he or she wants to report (See Figure 1 for the distribution of trips for any one day or across 
the entire six week survey period of the Mobidrive survey [Axhausen, Zimmermann, Schön-
felder, Rindsfüser and Haupt, 2002] and the resulting differences in response burdens). The 
number and complexity of the items requested for each object should have an influence on 

                                                 
1 The alternative term "non-response-survey" is confusing and therefore not used here. 
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this decision (see for example Axhausen, Köll, Bader and Herry, 1997).  Complexity is de-
fined by: a) the number of items, and b) the requested format of the report (tours, trips, stages, 
or activities). In addition, the number of activity categorisations used by the survey implies a 
differing number of trips. (Axhausen, 2003).  

Figure 1 Mobidrive: Distribution of the number of trips for any one person day or across 
the complete six week survey period 
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Data: Mobidrive; see Axhausen et al., 2002 for a description of the Mobidrive survey 

A respondent reporting himself immobile on the reporting day is a problem for the survey 
analyst. Has this person really not left the house? Has the person forgotten the trips actually 
undertaken, or is the person using this answer as a way of reducing his or her response bur-
den?  

The problem is actually more significant, as the analyst always has to consider whether the re-
spondent has omitted objects (tours, trip/activities) or whether the respondent has aggregated 
activities into larger groups, thereby omitting trips. Examples are: a tour to a restaurant for 
lunch during a working day, the drop-off activity during the morning commute, or the shop-
ping tour, each actually involving a range of stops/activities during a  40-50 minutes duration. 
Strictly speaking, all these are   trips/activities in their own right. If these decisions are taken 
at random by the respondents and are unrelated to the number of objects they would have to 
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report, then modelling results are unbiased (see Han and Polak, 2003), although the constants 
will always be biased downwards; one has to assume that no, or only a few, respondents in-
vent and report additional, non-existent trips/activities2 (See also Appendix A for the detailed 
results from Brög and Winter, 1990).  

Among potential biases, soft refusals hiding behind reported immobility are especially impor-
tant, as they imply the maximum underreporting of trips, while keeping the respondents in the 
sample as cases in the further calculation of sample statistics. A number of recent multi-day 
surveys, mostly involving an incentive payment3, has brought the issue to light; what should a 
reasonable share of immobiles be 7-10% or 15-20% of all reported person-days? The German 
Panel (7 day diary) reports about 8% (Chlond, Lipps, Manz and Zumkeller 1999), the 6-week 
Mobidrive - survey 6% (Axhausen, Zimmermann, Schönfelder, Rindsfüser und Haupt, 2002), 
a 12-week diary in Zürich 5% (Schlich, Kluge, Lehmann and Axhausen, 2002). Moreover, 
time use surveys show lower rates of immobiles than mobility surveys: 14% vs 22% in Bel-
gium, 8% vs 17% in France (Armoogum, Madre, Hubert and Axhausen, 2004) or 20% vs 
27% in Austria (Tenschert and Till, 1998). 

For an estimated upper or lower bound of an immobiles proportion, one would need to know 
how many persons living at a residential address are unable to leave the house. Gant (2002) 
cites UK evidence for this share: 8% of the disabled population is housebound, according to 
an official national survey. This definition of disability covers 11% of the UK population, 
which indicates that an estimated 1% of the residential population is homebound. This is simi-
lar to recent US results, which also indicate about 1% of the population is housebound 
(Sweeney and Tucker, 2003). Adding another 1% for people with long-term illnesses to the 
low estimate of 6% immobiles found in the long-duration surveys would result in a lower 
bound of 8% for the immobiles share.  Alternatively, we can conservatively assume that, in 
addition to the homebound, the 40% of UK disabled using wheel chairs and walking aids 
leave the house only every second day, giving a share of 3%4.  Adding another conservative 
2% for persons with long-term illnesses and a high-end estimate of 10% from long-duration 
surveys, one obtains an upper bound of 15%.  

                                                 
2 Incentives paid to respondents might increase this share for short duration surveys, i.e. one or two diaries.  
3 In each case, the incentives were more than a token payment, but also not an attempt to pay the respondents at 

their wage rates. In the Zürich case, the respondents received sFr 75 for the twelve weeks.  
4 Hird (No date) reports a 4% share of persons who do not leave the house during the seven day reporting period 
of the UK National Travel Survey. This includes persons who are permanently housebound, as well as people 
who are temporarily ill or handicapped. 
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Similar shares can be deduced from other international statistics on disability (see 
www.loegd.nrw.de/ for Nordrhein-Westfalen, Australian Bureau of Statistics (2001) for Aus-
tralia, McNeill (2001) for the USA, Madre and Bussière (1996) for France, or Central Bureau 
of Statistics (2001) for Israel). The range of 8-15% suggested by these rough estimates is well 
below the majority of the studies reviewed below. If true, this indicates a substantial share of 
hidden non-response, which would need to be corrected before accurate estimates of trip mak-
ing or activity participation are possible. 

This paper tries to answer that question by looking at both disaggregate data, and aggregate 
trends derived from a large sample of travel diaries surveys. The question is crucial, as an 
overestimated share of immobiles due to soft refusers directly biases the average number of 
trips and therefore the estimated number of movements in an area, which are the key esti-
mates derived from a travel diary. 

One can assume that most members of population groups excluded systematically from mo-
bility surveys are immobile (section 2). A microdata analysis conducted with the 1993-94 
French NPTS shows that immobility varies substantially according to residential location, 
population group, and survey period, but that the identification of immobiles using a model 
seems difficult with cross-sectional data (section 3). A longitudinal approach conducted em-
ployed on multi-day surveys (Mobidrive in Germany, Swiss 12 weeks leisure survey, Swedish 
Rattfart GPS study) confirms that immobility is mainly a random process (section 4). Aggre-
gate data from the 401 surveys from around the world reviewed below shows that, in addition 
to the main factors identified before, survey protocol and correlations with unit nonresponse 
are important. However, it is also clear that the distribution of these surveys makes it difficult 
to separate firm and methods effects (section 5). The paper concludes with a suggested range 
for the share of immobiles and recommended practices for the documentation of travel diary 
data, and proposes additional questions to characterise weekly activity participation. 
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2 Scope of the survey and reasons given for immobility  

As a matter of policy, travel diary surveys exclude certain groups, because sampling or inter-
viewing them is difficult: 

• persons in temporary accommodations, such as hotels, hostels etc;  

• persons living in communal quarters, military barracks, student dormitories, retire-
ment homes, etc.;  

• young children (generally under 6 years old) and occasionally elderly people 

• persons in hospitals and similar institutions 

• persons in prisons or other closed and semi-closed institutions. 

It is unclear at this point what impact these omissions have on the estimate of the share of 
immobile travellers in an area. The balance will depend on the relative share of persons in the 
last two categories in comparison with the first two categories. Still, it is important to realise 
that the numbers derived from a travel diary exclude certain immobile people systematically: 
people staying in hospitals and people living in closed institutions5.  

When a “no trip” answer has been returned by a respondent, asking "why?" should not be a 
burden, since only those who have no trip to describe are concerned. Some potential soft re-
fusers might be discouraged by having to invent a reason, thus fabricating further.  According 
to the 1993-94 French NPTS (Table 1), the main reason given to explain immobility was 
"didn't need to move" (about 3 cases out of 4). In the population of ordinary households, 
which excludes the categories listed above:  

• 1% suffer a permanent incapacity  

• 1.6% are temporary incapacitated (sick, pregnant, etc.)  

• 1% need to stay at home (caring for someone sick, having work to do) 

• 1% of people do not move because of bad weather (snow, possibly rain, but not fog, 
according to the logit analysis described below)  

• others cite mainly anecdotic reasons (mostly related to car availability).  

Examining a longer reporting period, among the 5% of individuals who did not move  on ei-

                                                 
5 See http://www.kcl.ac.uk/depsta/rel/icps/worldbrief/highest_prison_po pulation_rates.html for details on prison 

population. The US rate of 0.7% nationally is noticeable. 
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ther the day before the interview or during the preceding week-end, one of out of five is per-

manently disabled, and one of out of five is temporarily disabled. (French NPTS 1993-94). 

3 A cross-sectional model  

This analysis is based on daily mobility reported in the 1993-94 French NPTS. The survey 
covers trips made the day before (a week day) and during the last weekend, with a question on 
the reasons for immobility (see above). First, the data will be described and then the contribu-
tion a logit model makes to the detection of soft refusals will be discussed. 

3.1 Descriptive analysis  

The main determinants of immobility on a week day are:  

• old age, factoring in the effects of retirement and disabilities (see Figure 13 with re-
sults from various surveys); very young children are also quite immobile as men-
tioned above (26% of those <6 years old do not move on an average week day ac-
cording to the trip diary in the 1981-82 French NPTS);  during the week, the con-
trasts are stronger for young people than for the elderly; the four surveys were con-
ducted in 1977, 1984, 1992 and 1998 in metropolitan Paris allow the  building of an 
age-cohort model which shows a generation effect of nearly 10 points (Table 2);  

• living in a low density area: rural (with an additional effect for farmers) or small 
towns when considering the size of urban areas, far outer suburbs when considering 
concentric zones.  (The immobiles share could be above 30% in rural areas far from 
big conurbations, while it falls under 10% in  metropolitan Paris); thus, one has to be 
careful with comparisons between a. urban and national data, and b. subsequent sur-
veys for the same metropolitan area  when the survey area has been extended to outer 
suburbs, where the share of immobility is higher;  

• working at home , being unemployed, or having a non- fixed work location (being 
self-employed has almost no additional influence).  
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Table 1 France 1993-94: Reasons for not leaving the house 

 Week day Saturday Sunday 

Made mechanised trips 
Only walk 
Temporary physical incapacity 
Permanent physical incapacity 
Needed to stay home 
Didn't need to move 
No car in the household 
Car broken down 
Nobody to drive 
Bad weather 
Other reasons 

70.4 
13.5 
1.6 
1.0 
0.7 

11.8 
 
 
 
 

1.0 

64.1 
14.0 
1.6 
0.9 
1.0 

16.6 
0.2 
0.1 
0.0 
0.5 
0.9 

54.2 
14.1 
1.6 
0.9 
1.2 

25.2 
0.2 
0.1 
0.0 
1.3 
1.2 

Total 100.0 100.0 100.0 

Data: French National Personal Transportation Survey 1993-94.  

 

Table 2 Paris region 1977-1998: Reasons for not leaving the house 

Share [%] 1977 1984 1992 1998 

Mobile persons 88.2 88.9 93.4 94.0 

Didn’t leave the house (1) 10.3 4.7 2.7 2.7 

Permanent physical handicap 0.9 - 0.7 0.8 

Temporary physical handicap 0.2 0.2 1.0 0.9 

No car 0.4 - 0.1 0.1 

Not in region   0.1 0.6 0.1 

Bad weather   0.0 0.1 0.2 

No answer   6.1 0.4 1.2 

Total 100.0 100.0 100.0 100.0 

Source: Global Mobilty Surveys (EGT) conducted in 1976-77, 1983-84, 1991-92 and 1997-
98 by DREIF and INSEE. 
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Minor, but significant immobility factors include:  

• no car in the household or occasional driving, which is determined less by the main 
factors than never driving;  

• living at home (working or having holidays at home) in summer (July or August);  

• snow, and, to a lesser degree, rain, but not fog (confirming that bad weather is sel-
dom a reason for immobility);  

• an annual income below approximately35’000 Euros.  

When examining the factors above, level of education and part-time work have no influence. 
This is also true for audio-visual equipment in a household (TV sets, video-recorder, com-
puter), except for TV by cable; leisure at home does not seem to be a substitute for activities 
away from home. 

Extending the analysis from a week day to the weekend, the explanatory power of the model 
is lower for Saturday than for a week day, and lower for Sunday than for Saturday, mainly be-
cause variables related to work have less influence (unemployment and "work at home" are 
still significant with a lower value). Moreover, income has almost no influence on Sunday be-
haviour. The only factors that seem more important over weekends are related to car availabil-
ity, i.e. no car in the household, never drive. Reintroducing audio-visual equipment, which is 
not significant on weekdays, does not improve the model (still no substitution between leisure 
equipment and taking trips over the weekend), just less immobility for households without a 
TV set.  

The day when interviews are conducted about trips made over the preceding weekend is im-
portant. In terms of memory accuracy, immobility should be increasing for interviews con-
ducted on Tuesday vs. those on Saturday, which does not seem to be the case. Only inter-
views conducted on Thursday show significantly less mobile persons over the weekend, with 
the same result for data collected on Friday (about those who did not move on the preceding 
Sunday).  

3.2 Model-based identification of immobiles  

The overall quality of the simple logit model is satisfactory: 85% of observations are correctly 
predicted for a weekday, 80% for Saturdays and 70% for Sundays (Table 3). This is as ex-
pected, since the prediction for two alternatives is more difficult when their proportion is 



Immobility .. ____________________________________________________________________________April 2004 

11 

nearer to 50%, and we have seen that the proportion of immobiles is higher on Sundays than 
on the week days. The model correctly specifies 98% of mobiles, but only 20% of immobiles 
on a weekday and 10% on Sunday, which is a very low proportion. Moreover, this proportion 
decreases quite rapidly as less significant factors are withdrawn from the model.  These low 
shares indicate a large random element in the choice to be immobile, indicating in turn that 
soft refusals mightbe a factor here. 

Table 3 Identification of the immobiles by a logit model [%] 

 Week day Saturday Sunday 

Sensitivity: Share of correctly identified immobiles 

Specificity: Share of correctly identified mobiles 

False positive rate: Share of mobiles among those predicted to 
be immobile 

False negative rate: Share of immobiles among those predicted 
to be mobile 

Correctly identified 

20.3 

98.1 

31.5 

        

       14.2 

85.0 

15.4 

98.0 

31.2 

 

20.0 

79.5 

10.5 

97.5 

34.3 

 

29.6 

70.2 

Source: INSEE-INRETS French NPTS 1993-94. 

4 A longitudinal approach 

Three recent surveys have tracked persons or households over several weeks: 6 weeks for 
German households in the Mobidrive survey (Axhausen, Zimmermann, Schönfelder, Rinds-
füser and Haupt; 2002);  12 weeks for individuals in a Swiss leisure activity survey (Schlich, 
Kluge, Lehmann and Axhausen, 2002) and a variable number of weeks in the Swedish 
Rattfart GPS-based study (www.rattfart.com). This last study traced vehicles, not persons (see 
Appendix B below).  Before undertaking a formal analysis of this data, it is worthwhile to 
look at mobility variability from day to day. 

 Levels of mobility vary considerably from day to day, particularly on Saturday and Sunday, 
but a larger, longer drop is visible only in the Swedish data, which span both the Christ-
mas/New Year and the Easter periods (Figure 2 to Figure 4).  

Distributions of mean mobility rates for respondents are highly skewed, as shown in Figure 5 
by the differences between the median and mean of the distributions. The frequency distribu-
tions of the average rates over 6, 12, or a variable number of weeks (Rattfart persons with no 
fewer then seven observed weeks) confirm this. 
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Figure 2 Mobidrive: Share of mobiles by day of reporting period 
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Figure 3 12 week survey: Share of mobile persons 
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Figure 4 Rattfart: Share of days with car trips (days with 50 and more observed persons) 
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* = Summary of days with less then 50 persons observed on that day 

 
Figure 5 Comparison of mobility rates across the whole reporting period by city 
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Rattfart: only persons with 50 or more observed days included; excluding days out-of-town 
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Figure 6 Distribution of personal mobility rates across the survey period 
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Figure 7 Rattfart: Distribution of the share of days with car trips across the observation 

period 
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Rattfart: only persons with 50 or more observed days included; excluding days out-of-town 
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A series of random parameter logit models of immobility was estimated for the three data 
sets. The model formulation tested for fatigue effects (only Mobidrive, 12 Week survey), for 
serial correlations between days, and for the impacts of the usual socio-demographic and day-
of-week effects. No serial correlations could be identified (autoregressive term, lag 1), nor 
any significant fatigue effects. The socio-demographic variables showed the usual patterns 
(see above). A detailed description of all results is therefore not required, but Table 4 shows 
the results for the Mobidrive survey. 

Table 4 Mobidrive: RPL logit model of immobility 

Variable Allocation of parameter 
to the utility functions 

Type of 
parameter 

Value Significance 
level 

 Mobile Immobile    
Constant  x Mean 4.8576 0.0000 
   St. Dev. 1.2355 0.0000 
Male x  Mean 0.9055 0.4710 
Age x  Mean 0.0399 0.0603 
   St. Dev. 0.0156 0.0020 
Age squared x  Mean -0.0367 0.1346 
   St. Dev. 0.0174 0.0020 

 x Mean -0.0056 0.6747 Day of reporting 
period   St. Dev. 0.0195 0.0012 

 x Mean 0.0177 0.5480 Day of reporting 
period squared/100   St. Dev. 0.0146 0.5453 
      
Male * age x  Mean -0.0403 0.0003 
Female non-driver x  Mean -0.6555 0.0032 
Retired x  Mean 1.0783 0.0013 
Unemployed x  Mean 1.4857 0.0000 
Saturday  x Mean -0.5785 0.0001 
   St. Dev. 0.9721 0.0000 
Sunday  x Mean -1.5081 0.0000 
   St. Dev. 1.3265 0.0000 
      
N    30324  
Panel model N    361  
      
L(0)    -10509  
L(C)    -3578  
L(β) MNL    -3211  
L(β) RPL    -2836  
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As mentioned above, the mean effects of the reporting period days are not significant, but the 
standard deviations of their distributions are. This indicates that, for a share of the respon-
dents, significant time trends exist. The countervailing effects of the linear and the square 
term make all combinations possible. However, the share of persons for which the two effects 
are both negative, i.e. persons with fatigue, is small.  

Variability occurs not only between persons, but also in the behaviour of individuals. While 
persons with an above average number of mobile days tend to be above average on all three 
types of days (weekdays, Saturday, Sunday), there are also many persons who tend to be 
above average on only one or two of those days (around 50% in each of the three surveys).   

Table 5 Share of respondents with above and below average levels of mobility by type of 
day 

Type of day Survey 

  Mobidrive 12 Weeks Rattfart 

Weekday Saturday Sunday  +  

Below Below Below 10.5% 14.1% 19.1% 

  Above 3.0% 7.0% 4.9% 

 Above Below 4.7% -  6.2% 

  Above 4.2% 12.7% 6.8% 

Above Below Below 11.1% 4.2% 11.1% 

  Above 4.7% 9.9% 6.2% 

 Above Below 19.7% 8.5% 7.4% 

  Above 42.1% 43.7% 38.3% 

Total 100.0% 100.0% 100.0% 
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5 A meta-analysis of travel diary surveys 

The disaggregate results reported so far indicate that a) the model estimated for the French 
NPTS implies more reported immobility then actually exists, and b) long duration surveys 
employed here seem to be free of pervasive fatigue and the lower than usual levels of immo-
bility seem credible.  One must keep in mind that respondents have elected to participate in 
these unusually long surveys. The results are, unfortunately, not that definitive, as the French 
results have not been replicated elsewhere and do not specifically account for taste variation 
among the population, which might change the results. Similarly, the long-duration results are 
based on small samples (71 to 361 persons), who might exhibit different mobility behaviour 
than persons in a wider sample. While the results in Axhausen et al., 2002 and Schlich, 
Simma and Axhausen, 2003 reject the hypothesis of such differences, these analyses might be 
incomplete or could be biased by an omitted variables bias. 

Against this background, it is useful to examine a larger number of travel diary surveys from 
around the world. A relevant sample of 401 surveys was collated from published reports or 
private communications with survey organisations dating from 1974 to 2002. The data set is 
available at www.ivt.baug.ethz.ch/vrp/ab207.data.sav as an SPSS data file. Given the some-
times incomplete reporting on even basic statistics about survey conduct and survey results, 
only a very limited set of variables was collated, and even these were not always available 
(Table 6) (See, for example, Reno and Douglas, 2002, who omit most of these variables in 
their report). A small number of colleagues provided the bulk of the data (Firm 1: 38.9%; 
Firm 4: 15.7; Firm 2: 8.2% with the remaining individually identified firms sharing 25% of 
the sample), which will later require a firm-specific analysis. Given the largely national focus 
of most firms, it will not be possible to identify country-specific effects, as the three most 
prominent firms are linked – in the bulk of their data - to one country each.   

The distribution of reported immobility shares is given in Figure 8. The unweighted average 
immobility rate across the surveys is 17.2%, with week days-only surveys reporting 14.8, and 
weekend-only surveys reporting 22.3%. Data on the relationship between age and immobility 
was available for a number of surveys, but age categories differed. The data was pooled by 
assuming that the reported immobility rates were uniform in each age category. Figure 13 
shows a box-plot of those values for each five-year step, and confirms the strong impact of 
aging. 
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Just as important is the effect? of the firm, as shown in Figure 9 with the side-by-side display 
of the mean immobility rates by firm and the box-plots of their immobility shares.  While the 
year of the survey has no pronounced impact, the type of survey has (Figure 10); particularly 
postal surveys with telephone support show a higher rate of immobiles, but again most of 
these were conducted by Firm 1, so that it is difficult to isolate this effect (Figure 9). The 
same is true for the country effects. Less conflated with the firm effects is the effect of survey 
location. Here, surprisingly, the rates reported from larger cities and national and state-wide 
surveys are smaller than those reported from regional and small city surveys. One could as-
sume, that big city and national surveys are performed over longer periods with larger and 
better-trained teams and budgets, producing better results.  Otherwise, the expected effects are 
visible: longer duration surveys report, on average, lower immobility rates, as do surveys fo-
cusing on working days.  

Before continuing, it is interesting to look at a different relationship. Figure 12 displays the 
relationship between the share of immobiles and the mean number of trips per mobile person. 
The trend lines are nearly horizontal implying that the process producing the reports of im-
mobility is random, confirming the results above. It seems, that it is neither the very busy, nor 
the less mobile persons who report themselves to be immobile. If it were otherwise, the trend 
line would have a clear gradient, as travellers with either few or many trips become rarer 
among the respondents. 

To continue, one might wish to see if the share of non-respondents has an impact on the share 
of immobiles. The obvious assumption would be that both decrease together, as they both can 
be interpreted as an indication of the commitment of a field force or of the appropriate fund-
ing for the field work, i.e. a more committed field force is able to convince more people to 
participate and also to motivate more people to report their movements fully. The share of 
non-respondents is available for slightly under 50% of the surveys, which limits analysis. The 
effect seems to be there, but is again firm specific (see Figure 14). Still, the data for Firm 1 
(not shown), for which the largest number of observations is available, shows no trend at all, 
which argues against drawing too strong a conclusion from Figure 14.  
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Table 6 Characteristics obtained for the surveys 

Variable Valid 
obser-
vations 

Range or coding 

Survey name 401  

Year 390 1974 to 2002 

Survey firm 401 13 firms coded individually plus “other” 

Share of immobiles 401 0.0% to 32.0% 

Share of non-respondents 191 0.0% to 77.0% 

Trips/day (all respondents) 368 1.95 to 6.20 

Trips/day (mobiles only) 66 2.34 to 5.41 

Trips/day (mobiles) 374 2.34 to 6.54 

Type of survey 401 1 = CATI; 2 = Face-to-face; 3 = Postal with 
telephone support; 4 = Postal 

Type of location 
401 

1 = Country- or state-wide; 2 = Big city; 3 = 
Region; 4 = Small city (below 100’000 
inhabitants) 

Country (grouped) 
401 

1 = Germany; 2 = Other Western Europe;              
3 = US and Canada; 4 = Rest of the World;           
5 = France; 6 = Sweden 

Duration of reporting period 401 1 = One day; 2 = 2-3 days; 3 = 4 and more 

Survey days 401 1 = Whole week; 2 = Work days only;                   
3 = Weekends only 
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Figure 8 Surveys sampled: Distribution of the  immobiles share [%] 
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Figure 9 Surveys sampled: Distribution of immobiles share [%] by firm 
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Figure 10 Surveys sampled: Distribution of immobiles share [%] by type 
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Figure 11 Surveys sampled: Distribution of immobiles share [%] by location 
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Figure 12 Surveys sampled: share of immobiles [%] versus mean number of trips (Mobile 
persons) by reporting days 
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Figure 13 Share of immobiles by age for 25 selected surveys (Box-Plot – 1.-3. Quartile) 
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Figure 14 Share of non-respondents versus share of immobiles for selected firms 
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These univariate analyses can be integrated into a joint analysis of variance using the general 
linear model provided by SPSS 11.5. Given the national base of most firms, the country vari-
able was dropped from this analysis. The impact of the firms was captured through an interac-
tion with the survey type, as the firms might have developed different styles for different sur-
vey protocols.  All factors have a significant effect (Table 7), except the share of non-
responders; here, one should note that all surveys for which this information was missing 
were grouped into one category.  

The estimates (Table 8) indicate an immobiles share of about 12% for the standard case of a 
one-day, week-day-only survey, which is in line with the assumptions above (14% for a sur-
vey covering the whole week). The strong effect of conducting one-day surveys is interesting, 
but hard to interpret. We see two things: a mixture of higher response rates in such surveys in 
comparisons with multi-day surveys, and the difficulty in  motivating respondents to partici-
pate fully in such an exercise. Axhausen, Köll, Bader and Herry (1977) have pointed out, in a 
different context, that surveys can be too simple and undemanding.  
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Regional surveys have slightly higher shares. Very low rates of non-response reduce the 
share. Still, given the lack of suitable interaction variables, this effect is probably underesti-
mated.  The firm * survey type effects are very interesting, but not surprising. Within a survey 
type, the field work firm has substantial leeway to develop its own style, as can be seen for 
postal surveys with telephone support. The strong effect for face-to-face surveys of firm 9 can 
be explained by other factors not properly accounted for6. Still, if correct, the surveys of this 
firm would underestimate total trip making by about 10%. Some of the effect identified for 
firm 1 is due to its methodology of coding persons mentioned on the household form, but for 
which no or an empty diary is returned, as immobile. 

Table 7 Analysis of variance of the immobiles share  

Source 
Type III Sum of 
Squares df 

Significance 
level 

Corrected model 7439.33 33 0.00 

Intercept 1564.67 1 0.00 

Type of survey 288.46 3 0.00 

Type of reporting days 588.92 2 0.00 

Length of reporting period 98.11 2 0.02 

Year (grouped) 85.90 3 0.07 

Type of locations 90.91 3 0.06 

Share of non-responders (grouped) 37.05 4 0.55 

Type of survey * firm 2288.92 16 0.00 

Error 4363.52 356  

Total 126762.68 390  

Corrected total 11802.84 389  

Adjusted R2   0.596 

 

                                                 
6 The protocol used by firm 9 is known in detail. The unusual length of the reporting period (7 days), the face-to-

face visits, and some proxy reporting could explain the result. 
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Table 8 Analysis of variance of the share of immobiles: Parameter estimates 

Factor Parameter Significance 
level 

Intercept 18.65 0.00 

CATI -0.93 0.79 

Face-to-face 2.74 0.48 

Postal with telephone support 3.12 0.37 

Face-to-face * Firm 9  10.80 0.01 

Postal with telephone support * Firm 1  4.18 0.03 

Postal with telephone support * Firm 2  3.82 0.07 

Postal with telephone support * Firm 5  -7.30 0.00 

Postal with telephone support * Firm 6  -3.99 0.07 

All days covered -10.69 0.00 

Only Monday – Friday covered -12.96 0.00 

One day reporting period 6.34 0.03 

Two – three days reporting period 3.15 0.37 

Conducted  before 1990 1.28 0.10 

Conducted between 1990 and 1995 -0.46 0.49  

Conducted between 1995 and 2000 0.19 0.75 

Share of non-respondents below 15% -1.41 0.09 

Share of non-respondents between 15% and 30% -0.76 0.26 

Share of non-respondents between 30% and 45% -0.66 0.40 

Share of non-respondents above 45% -0.18 0.89 

Country -0.37 0.75 

Big city 0.65 0.20 

Region 1.57 0.01 

The categories not shown function as the base for the other estimates (See Table 6); only 
significant type * firm interactions are shown here; estimates significant at α < 0.10 are in 
bold 
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6 A way forward 

Long duration surveys and observations indicate that immobility is, to some extent, a random 
process with many respondents combining above and below average levels of mobility for 
different types of days. A useful methodology of characterising soft refusal would identify 
outliers among non-mobile persons (discordant observations from the logit model). But re-
sults depend on the adequacy of the model for the data. Although suggestive, the results ob-
tained from the 1993-94 French NPTS cannot be generalised at this time, because the vari-
ables with a high explanatory power for immobility (e.g. physical impairment) are currently 
seldom available. Moreover, the reason given for 3 out of 4 cases of immobility "don't need to 
move" does not allow for much explanation. Still, it would not be impossible to incorporate 
the relevant variables into the person questionnaire and to add others from external sources 
and estimate the likelihood of a person making no trips on a day during the interview or dur-
ing coding. Outliers could then be queried with particular care or re-contacted.   

The following questions would be useful for this purpose. Following on from the typical 
“Why” question for immobile respondents, it would be good practice to add the question: 
“When did you last leave the house?”, which would allow the estimation of the mobility rate 
by a suitable hazard-model., It would seem appropriate to add a block of questions about the 
mobility behaviour during the last seven days, which would allow the analyst to characterise 
the population and the individual respondent: 

• On how many days during the last 7 did you leave the house?7  

• On how many days during the last 7 did you drive a car?  

• How many miles did you drive a car yourself during the last twelve months? 

• On how many days during the last 7 were you driven in a car, as a passenger?  

• On how many days during the last 7 did you use public transport (bus, tram, rail, 
etc.)?  

•  If applicable: How many public transport trips did you make during those days? 
(counting the return home as a separate trip) 

• On how many days during the last 7 did you ride a bicycle?  

• If applicable: How many bicycle trips did you make during those days?  (counting 
the return home as a separate trip) 

                                                 
7 In this context, it would be useful to ask if the household owns dogs. 
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It is clear, that the estimates of  the number of trips of those who use a mode regularily will be 
stylised and therefore not exact. Still, the purpose of these questions is primarily to identify 
the persons who do some thing rarely or not at all. These absences are very salient and should 
therefore by remembered and stated correctly.  

If immobility is indeed a Markow process without memory, then one could employ the bino-
mial distribution to predict the shares of persons with a particular level of mobility over a 
longer period (e.g. a month). Figure 15 compares the results of this calculation for high (π = 
92%) and low (π = 75%) estimates of mobile days with the observed shares from the Mo-
bidrive and the 12- week leisure diary. However, one should also observe in Figure 7 the 
share of vehicles moved every day for a period of at least 50 days. It is clear that the simple 
binomial distribution is not an adequate model for the short period used here (30 days); it 
needs to be refined to allow for a disproportionate number of ones, i.e. persons who are mo-
bile every day. Even so, the high-end estimate of 25% of immobiles/day produces a profile of 
average mobility, which seems unrealistic.  

Figure 15 Comparison of binomial distribution (30 days) with observed distributions of the 
shares of population with certain levels of average mobility  
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Viewing all the evidence together, a range of 10-15% immobiles in a one-day week day diary 
survey seems realistic. Values below this level are probably due to some self-selection of 
highly mobile persons into such long, complex, and unusual surveys. Values above this level 
are harder to explain. Something in the interaction between the survey, the survey protocol, 
and the field work firm invites the respondents here to use this soft refusal to avoid the task at 
hand.  Clearly, more research is needed here to understand what is happening in such cases.  

Finally, the experience of collating the information for the meta-analysis has highlighted, 
once again, the need for the proper documentation and archiving of travel diary surveys (Ax-
hausen and Wigan, 2002 or Pendyala and Wigan, 2003). The following key statistics should 
always be produced and made available:  

• Length of reporting period  

• Types of survey days 

• Timing and duration of the survey period 

• Type of sampling frame 

• Characteristics required in the sample frame 

• Sequence and type of contacts with the respondents defining the survey protocol 

• Response rate according to a suitable and indicated standard 

• Number of usable person records 

• Number of motorised vehicles per 1000 persons aged 18 years or over 

• Share of mobile persons on any one day in reporting period 

• Share of persons mobile on all days of the reporting period 

• Mean number of trips on mobile days 

• Mean total time spent travelling on mobile days (ideally including all walking stages 
and trips) 

• Mean total distance travelled on mobile days (ideally including all walking stages 
and trips) 

This would be valuable in its own right, but would also assist in allowing the field to trace the 
experiences and the progress made to reduce the rate of soft refusal. 
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Appendix A Identifying soft refusers in follow-on 
surveys 

The approach of this paper is based on the primary and secondary statistical analysis of the 
survey data to estimate the share of soft refusers. Alternatively, one can reinterview respond-
ers about the original survey day to explore, if their reports are complete and correct. Brög 
and Winter (1990) report the results from about 4200 such interviews in a number of German 
cities.  

Table 9 Share of out-of-home status of reinterviewed responders  

Status in the first survey Status in reinterview  Sum 

 Immobile Mobile   

Immobile 22.6 0.5  23.1 

Immobile, as diary returned empty  0.7  0.7 

Immobile, as no diary returned  1.8  1.8 

Mobile 0.8 73.6  74.4 

Sum 23.4 76.6  100.0 

Adapted from Brög and Winter (1990), Table 5 

About 10% of those originally coded as immobile due to the coding rules employed. These 
persons could also be coded as non-respondents and as a result the associated household 
might be classified as incomplete, i.e. removed from the sample. A bit more then 2.1% of the 
original immobiles  identify themselves as soft refusers by reporting trips in the reinterview. 
The reverse is true for a slightly lower share of respondents, who claim to have invented trips 
for the original response.  

While the last two categories of respondents are interesting, one has to acknowledge the limits 
of such reinterviews. The time lag between intial postal response and telephone reinterview 
might lead to confusion. More importantly, there is no reason for the original soft refuser to 
admit to this in the telephone interview. A perfect assessment of the completeness of a re-
spondent’s reply would require contemporaneous outside observation by a hidden observer. 
The authors do not know of any study which has adopted such a  research design. 



 

 

Appendix B Share of immobile car owners 

The Swedish national travel survey (RVU) gives us the opportunity to estimate the share of 
persons with a permanent car availability, who do not use their car on any one day. In the 
Rättfart study, 21.9% of cars were not moved on any one day. The observed vehicles in the 
Rättfart study were allocated to one driver, so that we can equate a vehicle with a person. 
Table 10 shows that this is consistent with the national average, but it shows us also that in 
about 50% of those days, persons travel with other modes resulting in a share of immobile 
days of about 11%.  

Table 10 Swedish National Travel Survey (RVU): Persons with stated daily car availability 
and their share of days with or without car trips 

Status Share of all 
reported 
days  [%] 

 Share of mobile 
days [%] 

Share of all 
reported days 
[%] 

Mobile on the 
reporting day 89.36 

No trip as car driver on the 
reporting day 12.61 11.27 

  
Some or all trips as car 
driver on the  reporting day 87.39 78.09 

Immobile on the 
reporting day 10.64 

  
10.64 

 

 
 

 


