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Abstract

In Germany a National Travel Survey was conducted in the year 2002. This paper describes the
process needed to make empirical based decisions on main design characteristics of this survey.
It outlines the survey operation that was used in the field during the year 2002, reports on the
relevance of different contact strategies to minimize selectivity and nonresponse and refers to
issues of data processing and of dissemination of the data. Finally some key results are pre-
sented.
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1. Introduction

National Travel Surveys (NTS) may be defined as large scale, multi purpose cross-section
surveys financed and supervised by some national authority. They attempt to measure per-
sonal travel behaviour in conjunction with its assumed determinants, i.e. the socio-
demographic characteristics, the regional inventories and the available means of transporta-
tion. Household travel surveys make use of mail, telephone or the interviewer to obtain in-
formation on the daily travel and other activities of a representative sample of the population.
Typically, eligible persons in randomly selected households are asked to record in survey dia-
ries all travel or activities conducted during a randomly assigned period, mostly of one day.

AIl NTS are cross-section surveys by nature even though the field period may span a year or
may be continuous, but no repeated measurements of the same units (i.e. households or per-
sons) are attempted. Yet in countries where NTS were conducted more than once, repeated
cross-section data is generated and may be used for time-series presentation (Bundesministe-
rium fiir Verkehr, Bau- und Wohnungswesen, 2002; Hjorthol, R.J., 1999; U.S. Department of
Transportation, 1993).

In Germany, a new National Travel Survey was conducted in the year 2002. This paper de-
scribes the process to prepare for empirical based decisions on main design characteristics of
this survey, outlines the survey operation that was in the field during the year 2002, reports on
the relevance of different contact strategies to minimize selectivity and nonresponse and re-
fers to issues of data processing and of dissemination of the data. Finally some key results of

the survey are presented.

2. Study Design: Pilot » Main Survey

As there has been no NTS in Germany for more than a decade and none after the reunification
of Germany and because methodological developments in survey design have taken place it
was decided to explore different options for the NTS with a pilot study. The DIW Berlin and
infas-Institut flir angewandte Sozialwissenschaft Bonn had been assigned by the Federal De-
partment of Transportation to carry out both the methodological study and the main survey.
Both parts of the study were accompanied by a scientific advisory board and by a board of
future users of the NTS data. This general approach is depicted in Figure 1.
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Figure 1

Mobility in Germany 2002: Appoach

Mobility in Germany 2002: Approach
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Some decisions about important design elements were made in cooperation with the sponsor

and the advisory board at the beginning of the project. These design elements were no options

to be tested in the pilot:

Stratified random sampling from official person registers including foreigners. The
use of registers for drawing the sample was proposed to control the process of sam-
ple loss on the basic variables supplied by the registers (gender, age, nationality).

Record of the full household-structure and socio-demographics and travel of at least
all persons above a certain age of eligibility to allow for household context analysis.

Continuous field over 12 month to capture seasonal variations in travel.
Record of one travel day per person to avoid recall and fatigue effects.

Creation of key representative mobility indicators for each of the sixteen states of
Germany.

Integrated nonresponse survey to asses the socio-demographics and mobility of non
participating persons.

Definition of link variables to other current surveys to facilitate comparisons and
connected analysis.
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3. Pilot Design

In this pilot study we reviewed experiences with NTS in other countries (Kunert et al., 2002)
and we examined innovative methodological approaches to transportation survey design. The
empirical part of the study evaluates different combinations of design-elements by testing the
instruments and the implementation in a sample of 2 400 households in the early summer of

2001. There were four dimensions of the empirical test:

* the survey mode: mail out and back SAQ vs. mixed mode by CATI and mail;

* the trip reporting formats: trip diary, trip diary including a question for “stops on the
way”, activity diary;

* the length of questionnaire depending on the survey content;

» the use of incentives.

In this manner 24 combinations of the above dimensions were tested in an experimental de-
sign with 100 households per cell. The pilot study was based on a nation-wide random sample
from population registers stratified by types of region. There were several other issues and
elements to be evaluated in all design versions:
» The eligibility of children: from what age can children participate and what is the ap-
propriate design of the instrument?

* A question on income was to be asked the first time in a nationwide mobility survey:
how should it be constructed and what is the effect on response?

* Vehicles within the household: with what detail can the technical characteristics and
the use be recorded?

» Trip purposes: collecting evidence on the occurrence of purposes to construct de-
tailed lists for the main survey.

* Travelling on the job: design of an extra module to capture trips for the respondents
job or business.

» Long distance journeys: design of an extra module to capture the rare long distance
trips.

4. Pilot Results and Recommendations

In the pilot study, information was collected from 5 900 persons in over 2 400 households,

giving details for some 17 800 trips.

The assessment of the reporting formats “trip diary” vs. “trip diary with the additional ques-

tion for stops on the way” showed ambiguous results and significant differences in trip report-
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ing by instrument design. In the mail-SAQ survey the average number of trips reported by
mobile persons for the two formats was 3,34 (including the “stops” counted as trips). Count-
ing trips only, the number resulting in the classical reporting format of a trip diary was sig-
nificantly higher than in the format including the additional question for a “stop on the way”
(3,21 vs. 2,98). However, in the latter diary format additionally 0,49 stops were reported. The
average number of trips reported was higher in the telephone survey (3,89) and we observed
no significant difference in the reported number of trips for the two instrument designs in this

survey mode.

The reporting format “activity concept” needed additional editing and screening in the mail
mode. On the other hand, with the complete daily schedule this concept has a high potential
and yielded the most complete coverage of trips in the CATI mode. It was therefore devel-

oped for use as a memory jogger to be send by mail in the main survey.

The comparison of the two survey modes favoured the CATI as the completeness, quality and
consistency of the data are enhanced. We observed less item nonresponse, fewer forgotten re-
turn-trips and more households with complete interviews for all members. Also the response
rate was higher in CATI (31 % composite rate over all steps of sample formation in the
household and person interviews) than for the mail mode (25 %). We expected substantial
higher response rates in the main survey without the restrictive field conditions in this pilot
(short field time, no recontacting). The length of the questionnaire and the use of incentives

did — c. p. — not have significant effects on the survey results.

The findings supported the substantially extended survey content: It is possible to portray the
full household context including children with instruments streamlined in respect to length,
wording, trip purposes etc. Additional information on the household, vehicle, person and trip
level can be collected without putting to much burden on the respondent (e.g. now 38 trip
purpose categories). In all, the first phase of the project has demonstrated the feasibility of a
complex survey design that is not apparent to the respondents. Also the report of numerous
trips on the job is feasible with an integrated component that cuts short on detail but improves

coverage and gathers additional information on type of job, mileage and branch of industry.

However a method mix is essential to improve coverage and reduce selectivity of the ap-
proach. Also the mail mode had to be improved by streamlining materials and enhancing
transparency for the respondents. Then the approach can generate data of higher scope and de-
tail than was the standard in NTS.

Although the analysis of selectivity of the pilot sample shows only few significant effects that

more concern the socio-demographic than the methodical variables, it was highly recom-
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mended to design an integrated nonresponse study with the main survey. This conclusion was
also based on the experience that it is difficult to achieve response rates with a voluntary

population survey that make you not think about the characteristics of non-respondents.

Furthermore the pilot results in experiences concerning field implementation, CATI pro-
gramming, contact and reminder sequence and — most importantly — the training of the inter-
viewers. Further results of the pilot are reported in Engelhardt et al. (2002 a) and infas, DIW
Berlin (2001).

5. Main Survey Design

For the main survey — now given the label MOBILITY IN GERMANY 2002 — the national random
sample of 25,000 households net is based on population registers of 300 municipalities strati-
fied by types of regions. From these registers persons 14 years and older are drawn. States or
regions commissioned nine add-on samples of approximately another 24,000 households
(Figure 2). Given this sampling frame, MOBILITY IN GERMANY is a survey of the population of
Germany regardless of nationality or ethnic background. Institutionalized persons are in-

cluded provided they are registered within the municipality.

According to the recommendations resulting from the pilot and supported by the discussion
with the advisory board the survey process was formed as a mixed mode approach that puts
the main emphasis on the CATI mode and can briefly be reviewed with the following steps
(the main components presents Figure 3):

For the persons sampled from the population registers (containing names, address, gender,
age, nationality) the telephone numbers could be traced in 60 % of all cases. To these house-
holds an advance letter was sent that explains and legitimises the contact and announces a
soon call (right side of Figure 3). In this call the household was — via an adult member — re-
cruited for participation in the survey. The CATI protocol established the socio-demographics
of the full household and other basic variables (see households and vehicles in Figure 4) and
the household address was verified. As the survey was guided by fixed diary-dates there was
already a travel-day assigned for all members of the household at this time and the next con-
tact could be announced at the end of this interview. In the meantime the mentioned memory
joggers were customized (name, day, date, child or adult) and send. One day before the travel
day the household received a reminder call. Starting the day after the travel-day the person
and trip information were collected via CATI by trying to communicate with each person
above 13 years of age. For children between the ages of 10 and 13 the parents had to decide
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for a proxy or direct interview whereas for kids younger than 10 a proxy interview was man-

datory.

Figure 2

Mobility in Germany 2002: Field Results

Mobility in Germany 2002: Field Results

National Sample

Regional Add-Ons

* As defined by the 50 % rule
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Number of
Interviews* Planned net In %
Schleswig-Holstein 1.019 1.000 101,9
Hamburg 784 750 104,5
Niedersachsen 2.542 2.500 101,7
Bremen 766 750 102,1
Nordrhein-Westfalen 4.156 4.000 103,9
Hessen 2.241 2.200 101,9
Rheinland-Pfalz 1.438 1.400 102,7
Baden-Wirttemberg 2.593 2.500 103,7
Bayern 2.651 2.500 106,0
Saarland 775 750 103,3
Berlin 1.354 1.300 104,2
Brandenburg 1.045 1.000 104,5
Mecklenburg-Vomommern 739 750 98,5
Sachsen 1.683 1.600 105,2
Sachsen-Anhalt 1.015 1.000 101,5
Thiringen 1.047 1.000 104,7
Total (National Sample) 25.848 25.000 103,4
Hamburg Stadtgebiet 750 750 100,0
Hamburg Umland 1.268 1.250 101,4
Bremen Stadtgebiet 781 750 104,1
Bremen Umland 1.041 1.000 104,1
Region Hannover 4.082 4.000 102,1
Mecklenburg-Vorpommern 1.007 1.000 100,7
Nordrhein-Westfalen 4.154 4.000 103,9
Rheinland-Pfalz 1.079 1.000 107,9
Hessen 6.520 6.050 107,8
Thiringen 1.005 1.000 100,5
Stadt Minchen BI8175! 3.300 102,3
Total (Regional Add-Ons) 25.062 24.100 104,0 ;".;.:,
[I1'1 5 DIW Berin

The data collection process was guided and supported by scheduling procedures (patterns for

callbacks via computer scheduling, appointments for the person interviews, etc.) and rules

concerning the presence of the memory jogger and the requirements for proxy interviews.

In addition to the design components and the survey contents confirmed by the pilot, further

elements were included in the survey, e.g. instruments in Turkish-and very detailed trip pur-

poses in CATL

The level of detail and the complexity of the data collected (see outline of survey content in

Figure 4) was supported by the CATI programming, that included household rostering, a trip

matrix for each person, and the possibility to copy the information of trips that household

members made together in order to reduce respondent burden.
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Figure 3  Mobility in Germany 2002: Survey Process

Mobility in Germany 2002: Survey Process
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For the further 40 % of the persons drawn from the population registers for whom the tele-
phone number could not be traced, the household recruitment and collection of basic variables
was conducted via a postal-SAQ survey. However, completing this stage of the survey, over
80 % of these households had supplied their telephone numbers and could be switched to the
CATI mode for the person and trip level interviews.

The third succession of contacts collected the information on the person and trip levels in
those households that did not reveal their telephone number in the recruitment phase (left side
of Figure 3). Here questionnaires customized for the persons in each household (adult or
children, name, day) were mailed for self completion.
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Figure 4  Mobility in Germany 2002: Survey Contents

Mobility in Germany 2002: Survey Contents
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6. Field

95 % of the information that is finally available for analysis is gathered via CATI. Especially
in this survey mode detailed field information on contact sequences and results were available
for most of the sample. The detailed recording of contact results was valuable in the field to
steer recontacting of households and to attempt refusal conversion with specialized interview-
ers. Field variables will also be available in the delivery datasets to make possible the analysis

of methodological effects.

Because of the long field period and the continuous survey process, the repeated contact effort
in the CATI achieved a high proportion of the in-scope sample members being reached
(household recruitment level 92 %, person interview level 88 %). On the person interview
level it was the objective to speak to all persons from 14 years of age on. It turned out that

nearly 90 % of the respondents from age 14 up gave a personal interview (for 12 % it is a
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proxy) and seven out of ten of them had their memory jogger at hand. Further contact details

shows Figure 5.

Figure 5  Mobility in Germany 2002: Person and Trip Interview by Age Group — Self/Proxy

— with/without Jogger

Mobility in Germany 2002: Person and Trip Interview by
Age Group — Self / Proxy - with / without Jogger

14 Years up 10 to 13 Years

self with

63% self with

12%

self w/o upto 3 d

13% seif

6 to 9 Years 0to 5 Years

Proxy with
Proxy with 72%

74%

Proxy w/o
26%

R
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Household travel surveys differ in their definition of eligible persons (e.g. minimum age of

the respondent) and the extent to which household members are included. Most NTS restrict

the eligibility and in many only one person from each household is interviewed. Yet MOBILITY

IN GERMANY takes the most comprehensive approach by attempting to include every member

of each household in the sample. This could be accomplished for two out of three households

that participated in the person level interview. However, our definition of a completed house-

hold to be included in the final data set requires that 50 % or more of the household members

be interviewed. Therefore we had to deleted some 20 % of the household level cases that did

not fulfill this requirement from the final data sets. Thus 80 % of the available cases present

complete person and trip information for all members of the household (Figure 6).
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Figure 6  Mobility in Germany 2002: Results on Criteria for a completed Household

Mobility in Germany 2002: Results on Criteria for a
completed Household
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The scope of the study, the complexity of the CATI system and the long field phase made in-
terviewer training and interviewer monitoring key elements of MOBILITY IN GERMANY. A
staff of 333 interviewers received separate training for recruitment, person and trip level in-
terviews. After the first training, interviewers were always assigned first to the recruitment
calls. Having successfully accomplished 50 hours of recruitment calls, interviewers were
trained and assigned to the person interviews. Continuous monitoring, feed-back and training
were important aspects of survey quality control. The extension telephones and computer dis-
plays for monitoring were also open for the clients.

7. Selectivity and Nonresponse

The response rates attained over the process levels by survey mode after 54 weeks of field
work reports Figure 7. The overall return (on the household level and in respect of the in-
scope units) resulted in the pure CATI mode in a satisfactory 53 %, for the mail mode in 23 %
and for the mode switchers in 34 %. For the whole study the overall return rate is 42 %. Note

that response rates are affected by the scope of the study (eligibility, household context). As

10
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problems of nonresponse of parts of the sample are associated with all kinds of travel surveys we
therefore decided at the start of the study

» to have an assessment of the effects of selectivity by testing on the variables given
with the population registers for the responding sample versus the nonresponding
sample, and

« that the significance of the nonresponse necessitates recontacting efforts on refusing
households and an integrated additional examination of its magnitude and impacts by
means of a follow up survey.

Figure 7 Mobility in Germany 2002: Response Rates in the Process Levels by Survey Mode

Mobility in Germany 2002: Response Rates in the Process Levels
By Survey Mode

Population register
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Telephone number  ERiaNg
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To study selectivity — that is nonignorable unit nonresponse — on the household level we con-
trasted the participating with the non participating sample on three methodological and three
content variables with dichotomous logit response models for different stages of attrition. Due
to the necessary transfer of the person-sample to a household-sample, purely person level
variables were not included in this analysis. We find no significant effects of the assigned
travel day (day of the week) and of the type of region the household lives in (a seven level
variable reflecting the settlement structure). But there are significant effects of the nationality
of the target person drawn from the register (assuming that this information holds for the

11
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household; giving a higher response probability for Germans) and we find — not surprisingly —
significantly higher response probabilities for households with tracable phone numbers. Fur-
ther, there is a weak effect by the sixteen states of residence of the households (with higher
response in West-Germany, in part also a consequence of a somewhat lower phone number
listing — not holding — of East-German households) and by the survey field period (grouped in
six blocks at approximately 10 weeks), presumably some holiday period effect. Given the
modest magnitude of the detected selectivity effects we conclude that there is no reason to
reweight the sample other than the post-stratification on socio-demographic variables by
states that is done anyway.

Apart from this study of selectivity, MOBILITY IN GERMANY employed two basic strategies to

deal with nonresponse. First were the continuous efforts to maximize response by

» second and third send-outs of the survey material in the mail mode to the households
to be recruited and

 rigorous contact sequences and recontacting of “soft refusals” by specially skilled in-
terviewers in the CATI mode.

E.g. one out of six initially refusing households recontacted via phone could finally be re-
cruited for the survey (Figure 8).

The second approach was targeted at a sample of the “hard refusals” with a follow up survey
designed with a few basic questions on mobility and socio-demographics on the household
and person levels. This nonresponse survey was applied via personal interview to one adult
member of households that were in the mail mode in the main survey and via CATI to those
contacted by phone in the main survey. The face-to-face survey yielded a 70 % and the CATI
survey a 44 % response rate thus allowing us to analyse a total of 700 cases. We tested the ef-
fects of the available variables on the response probabilities in the main versus the follow-up
survey and find — naturally — that the response probability in the mail mode in the main sur-
vey is significantly lower than with the personal interview in the follow-up. The second de-
sign variable day of the week is not significant. For the textual variables the model indicates
that persons above 64 years of age, women, persons with a non-German nationality and per-
sons with no or few trips on the travel day are less likely to respond in the main survey com-
pared to the other groups. There is also a significant effect of household size with a lower re-
sponse probability in the main survey contrasted to the follow-up with increasing size of the
household. This will be due to the fact that the participants in the main survey knew up-front
that the complete household was to be interviewed. The test of interaction of the variables age
group, gender and mobility group (zero trips versus one plus trips) points to the fact that espe-

cially older women with no or little mobility tend to be underrepresented in the main survey.

12
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Figure 8  Mobility in Germany 2002: Results of Recontacting Refusals by Reason First
Refusal

Mobility in Germany 2002: Results of Recontacting “
Refusals by Reason First Refusal m
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The evidence given by the examination of selectivity and of nonresponse is essential to in-
form the future users about nonignorable effects associated with the data. However, we con-
clude in all that poststratification on gender, age household size etc. will take care of those ef-
fects to some extent. In addition the data set will provide the inverse mills’ ratio from the
model of selectivity as a variable that indicates the nonselection hazard and may be used in
statistical analysis to control (partly) for the selection process. We reason further, that moti-
vating the respondents for a mobility survey has to pay special attention to the groups with no
or little mobility. Or — viewed from another perspective — high results of mobility indicators
of a survey do not per se stand for valid measurements of behaviour. For more details on se-
lectivity and nonresponse see infas, DIW Berlin (2003).

8. Data Processing and Dessimination

Data processing is quite complex for a mixed mode survey. The PAPI survey questionnaire

results have to fit in adequately with the CATI results. And those are filtered on several stages

13
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as some items were not asked to children, some items not if the memory jogger was missing,
some items not if it was a proxy interview. So expansion factors vary for some items. Finally
additional information is added to the data sets (e.g. geocodes, external variables describing

the dwelling area surrounding the respondents household).

From its launch on the project MOBILITY IN GERMANY was present on the web with detailed
information and downloads for the participants and for the public. Thus the methodology of
the study is documented and readily available with interim and final reports. Also tabulated

results will be publish via the project homepage http:/www.kontiv2002.de. It is planned that

the micro data collected will be available soon via the Clearing House for Transport Data at

http://www.clearingstelle-verkehr.de/. Further a data analysis tool is being developed that al-

lows easy access to some one hundred variables with up to three dimensional crosstabs and

weighted and expanded results.

9. Some Results

The delivery data sets of MOBILITY IN GERMANY provide information on 61,700 persons in
25,800 households owning 34,000 cars and making 178,000 trips on the travel day (basic
sample without 9 separate regional add-on-samples). This data may be used for numberless
analysis on the micro-level and estimations of totals for the population. Figures 9 to 15 pre-
sent some key results for basic variables and for travel. In Germany in 2002 one out of five
households is without a car and there are considerable differences in household car ownership
between the states which are predominantly caused by multiple car ownership. Within the last
14 years the share of households with multiple car ownership increased by 9 %-points to
28 %.

The strong correlation between income and car ownership (or travel-indicators) is quantified
for the first time with the novel data for Germany. For driver license holdings a sizeable in-
crease since earlier survey years and disparities both between the sexes and between East and
West Germany can be shown. On any given weekday almost 90 % of the population engage
in out of home activities, this share is noticeably lower on Saturdays (82 %) and Sundays
(75 %). Equally, the quantity of travel varies over the days of the week: e.g. the average num-
ber of trips per person is 3.8 on a Friday and 2.2 on a Sunday. That those without cars are the
most intense users of public transport and of non motorised modes is demonstrated by Figure
14; in other words: as soon as there is a car in the household it is used for most of the travel of

the household members.

14



10" International Conference on Travel Behaviour Research
August 10-15, 2003

Figure 9 Mobility in Germany 2002: Car Ownership of Households by States
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Figure 10 Mobility in Germany 2002: Car Ownership of Households by Income
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Figure 11

Mobility in Germany 2002: Drivers License Holdings for East- and West Germany
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Figure 12 License Holdings by Age and Gender

by Age and Gender
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Figure 13 Mobility in Germany 2002: Mobility Participation by Day of the Week
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Figure 14 Mobility in Germany 2002: Trips per Day by Day of the Week with/without Trips
on the Job

Mobility in Germany 2002: Trips per Day by Day of the Week
with / without Trips on the Job

Self or proxy interview on trips, persons 0 years plus; Basic sample

n=
50 10000
9500
9000
8500
18000
7500
7000

6500 . Persons interviewed (unweighted) (y2)
6000 —)—  Average trips incl. business (y1)
5500 —k— Average trips w/o business (y1)
5000

4500

--14000

3500

3000

2500

--12000

1500

1000

500

Trips per travel day

Monday ThuesdayWednesday Thursday Friday Saturday Sunday

£
e

11’15 DIW Berlin

IATBR 2003 — Mobility in Germany 2002- Folie 14

17



10" International Conference on Travel Behaviour Research
August 10-15, 2003

Figure 15 Mobility in Germany 2002: Mode Choice by Number of Cars in the Household
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10. Outlook

A total survey design is complex and involves more elements than were detailed in this sum-
mary of MOBILITY IN GERMANY. The novel NTS 2002 for Germany is quite different from its
predecessors, it employs a method mix of CATI and postal SAQ instruments while improving
the accuracy and scope of the data gathered. It should have become evident in this outline that
there is a strong interaction of instrument design and the possible scope and contents of a mo-
bility survey.

Much more information than by the former German NTS was gained by the survey and this
allows analysis and research of new topics like household income and travel behaviour, or
household interactions of travel patterns.

The collected data will also be used to estimate population totals for example in car-
ownership, the amount of travel, vehicle mileage, mode-use, etc. Also the data will be used
for modeling and numerous analysis of specific research questions, e.g. to estimate exposure
values for safety analysis or to research issues of mobility in respect to gender and age. In
Germany the NTS data is also one of the inputs used to estimate time series of national travel

18



10" International Conference on Travel Behaviour Research
August 10-15, 2003

demand, which are then used to forecast future demand-patterns over a 15-years time horizon.
Those forecasts are one of the basis to formulate national transportation and infrastructure

policies.
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