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e Section 5.5 describe participants’ previous level of awareness of self-driving vehicles.

e Section 5.6 and 5.7 describe the results of the perceived intentions of citizens regarding
using self-driving passenger transport vehicles and the impacts that may have in their
individual behaviour. Section 5.8 then estimate statistical models of these intentions
and impacts.

e Sections 5.9, 5.10, and 5.11 do parallel analyses for self-driving freight vehicles,
including description of intentions and impacts and statistical models of both.

e Section 5.12 describe the participants’ stated needs and requirements for using self-
driving vehicles.

e Section 5.13 describe the participants’ views on the implementation timeline of self-
driving vehicles.

e Section 5.14 described the participants’ perceived wider impacts of self-driving vehicles
(in general) on several dimensions, at the regional (not individual) level. This section also
estimates models of these wider impacts.

e Section 5.15 is a qualitative analysis of the answers that participants gave to open ended
guestions about other impacts not covered in other questions.

e Section 5.16 synthesises the key results of the survey, in terms of how the results
address the six objectives described at the beginning of this overview.

5.2 Methods

5.2.1 Questionnaire

The questionnaire used was the same in all eight countries. It was designed in English and then
translated into French, German, Spanish, Polish, Dutch, and Greek. Questions about monetary
values were expressed in Euros, except in the United Kingdom (pound sterling) and Poland
(ztoty). All analyses of these questions were done in Euros. Values in pound sterling and Polish
ztoty were converted into Euros using the exchange rate in the day the data collection started in
the respective countries.

Appendix 7 contains the English version of the questionnaire. The questionnaire was designed to
be answered in around 15 minutes and it was structured into five parts as follows.

Part 1 of the questionnaire captured demographic and other characteristics of participants,
including:
e Country
e Region, within country
e Age (in years)
e Gender
e Educational level
e Type of area where the participant lives (city or town centre, city or town not in centre,
suburbs far from city or town centre, or village)
o Self-identified profile in terms of technology adoption, on a 5-point scale from “innovator”
to “laggard”)
o Self-identified confidence in using technologies in daily life, on a 5-point scale from “very
confident” to “not confident”

Part 2 captures the participants’ current travel behaviour and travel context, including:
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e Ownership of a driving licence

o Number of private cars in household (capped at 10)

e Purpose and duration (capped at 120 minutes) of the most frequent trip
o Number of weekly trips per travel mode (capped at 40 per mode)

e Monthly travel expenditure, per travel mode (capped at €999)

e Ranking of factors affecting mode choice for the most frequent trip

e Frequency of receiving deliveries for online/phone orders

e Type of deliveries received

e Number of people in the household

e Number of children in the household (capped at 12) and frequency of trips to escort them
e Employment situation

e Health issues hindering mobility (participant and family members)

Part 3 captures intentions and potential impacts of self-driving vehicle use cases on individual
behaviour.

Participants were first introduced to self-driving vehicles and asked if they were aware of them.
Then they were asked to imagine that 50% of vehicles in their area are self-driving. They were
then presented with two passenger use cases and one freight use case, selected randomly from
a set of three passenger use cases (taxi, private car, or public bus) and two freight use cases
(private delivery/pick-up robot or delivery drones), all co-created by citizens and organisation in
previous project activities. Each of the three passenger use cases was presented to two thirds of
the sample. Each of the two freight use cases was presented to half of the sample.

For passenger transport use cases, participants were then asked:

e Likelihood of buying the product or using the service provided, by trip purpose, on a 5-
point scale from “highly unlikely” to “highly likely”

e Expected change in travel time of the most frequent trip (expressed by moving a slider, on
a scale between -120 and +120 minutes)

e Expected change on number of weekly trips (expressed by moving a slider on a scale
between -20 and +20 trips)

e Expected change on parking needs, on a 5-point scale (reduced significantly (50%
reduction or more); reduced (up to 50% reduction); no change; increase (up to 50%
increase); and increase significantly (50% increase or more)

e Expected change on residential location, on a 5-point scale (relocate to a rural area,
relocate to suburbs, no change, relocate closer to the city centre, relocate to city centre)

o Number of current trips substituted with the self-driving vehicle, by current mode, on a 5-
point scale (none of them (0%), few of them (up to 33%), about half of them (33-66%),
most of them (66-99%), all of them (100%)

e Purposes of trips using self-driving vehicles

o Willingness to pay to buy the vehicle (capped at €99,999) or to use it (capped at €999)

¢ In the case of self-driving car only, the type of car participant would buy, if any

¢ In the case of self-driving taxi only, the willingness to share the ride with strangers

For freight transport use cases, participants were asked:
e Likelihood of using the product or service provided, on the same 5-point scale as above
e Expected change in number of delivery orders and number of trips (expressed by moving
sliders on a scale between -20 and +20)
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Expected change on parking needs, on the same 5-point scale as for passenger use
cases above

Expected change on delivery costs, on the same 5-point scale

Substitution of deliveries currently made by other modes, on the same 5-point scale as for
passenger use cases

Usefulness of the service for the organisation the participant works for (if they are
working)

Part 4 captures participants’ needs and requirements related to self-driving vehicles. This
including questions on:

Rank of preferred self-driving vehicle type (overall and for commuting trips), choosing
from a wide range of vehicles, i.e. not limited to the specific use cases analysed in the
previous parts of the questionnaire.

Perception about when the different types of self-vehicle will be implemented in their
region (five choices from 2030 to 2050, or never)

Activities the participant would engage with during travel in self-driving vehicles

Part 5 captures the wider impacts of self-driving vehicles on several indicators of the nine
Move2CCAM impact dimensions, as below

Dimension Number of Indicators

indicators

Mobility 8

Citizens’ number of trips

Citizens’ travel time

Travel costs for citizens’ trips

Ownership of conventional private vehicles

Ownership of self-driving vehicles

Usage of self-driving shared services (public transport, car clubs)
Citizens’ number of trips for shopping

Delivery costs

Transport 2
network

Number of vehicles on the network
Traffic congestion

Land use 4

Number of people who live in rural areas
Number of people who live in the city centres
Demand for parking spaces in the city centres
Demand for redesigned transport infrastructure

Environment 3

Transport sector’s emissions
Demand for electricity to charge self-driving vehicles
Noise pollution

Economy 4

Economic growth
Investments

Job losses

New skills requirements

Equity

Accessibility of general population

Accessibility of people with special mobility needs
Accessibility of older people

Accessibility of families with children

Employment opportunities

a1
e o o o o0 (0 o o o

Public health 3

Stress related to travelling
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Access to health care
Emergency response

Safety 4 o Number of traffic accidents
e Number of traffic fatalities
e Number of traffic violations and tickets
o Number of harassment events while travelling
Security 2 o Number of cyber-attacks related to the transport sector

5.2.2 Participant sampling and recruitment

The target sample was 1,000 in each country except in Cyprus, where the target was 500
because of the small population (below 1 million), compared with the other countries. In Cyprus,
residents in the districts north of the Green Line were not sampled. A sample of 1,000 per country
was deemed to be necessary to derive precise results, and to ensure that the sample is
representative of gender, age, and regions inside the country.

Participants were recruited through market research companies, which recruited participants from
their panels. Only individuals aged 18 or above were recruited. In each country, quotas were
imposed on sex, age groups (18-34, 35-64, 65+) and regions (using the NUTS1 classification).
Regional quotas did not apply in Cyprus, as the whole country is a NUTS1 region. Participants
who stated that they did not know their region did not proceed with the questionnaire.

5.2.3 Ethics

The study received ethical approval from the Bartlett School of Environment, Energy and
Resources at University College of London (ID: 20231120 _EI_ST_ETH_ Move2CCAM).

Participants were provided with an information sheet (in the local language) before they were
asked to agree to take part in the survey. This sheet provided answers to the following questions:

e Why have | been chosen?

e Dol have to take part?

o What will happen if | take part?

o Will | be recorded and how will the recorded media be used?

e What are the benefits of taking part?

¢ What are the possible disadvantages and risks of taking part?

o What if something goes wrong? [including contact details]

o  Will my taking part in this project be kept confidential?

e What will happen to the results of the research project?

e Who is organising and funding the research?

Participants then gave they consent by confirming (by ticking a box) that they understand what
the research involves and what is expected of them. This was detailed as a series of ten
statements. Participants had to agree with all of them.

The information sheet and consent form are not included in this report, as they were included as
appendix to a previous report of this project (Deliverable 3.3).
5.2.4 Survey administration

Data was collected during January-May 2024. Pilot surveys with 50-100 participants were ran in
each of the eight countries, to test the questions. Minor corrections to the questionnaire were
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made after the first pilot (in the United Kingdom) and country-specific minor corrections on
dataset formats were applied after the pilots in the other countries.

5.3 Participant characteristics

Figure 72 shows the populations of the eight countries surveyed and the respective sample sizes.
The countries cover all broad regions of Europe (North, South, West, East) and differ in size, from
0.9 million (Cyprus) to 83 million (Germany). The results in this chapter relative to the whole
sample did not weight data for each country. The target sample size for each country was
achieved in Greece and Cyprus and surpassed in all other countries. The overall sample size was
7,941.

The eight countries also differ in terms of income per capita, with four different groups:
Netherlands and Germany having the highest income (in the €60,000-70,000/year interval),
followed by France and the United Kingdom (55,000 to 60,000), then Cyprus and Spain (45,00 to
50,000), and finally Greece and Poland (40,000-45,000). This grouping is relevant to understand
some of the patterns found in the results of this chapter.
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As mentioned, quotas were imposed based on regions in each country (based on NUTS1
regions). There regions are also used as units of analysis in this chapter. It should be kept in
mind that the regions surveyed are heterogeneous, even within the same country. Two of the
main differences between regions are population density and income per capita. Figure 73 and
Figure 74 show these two variables, using data from Eurostat. There are clear divides between
different parts of some countries, such as Germany (West vs. East). In addition, in most
countries, the capital city is denser and richer than other regions. This is evident for example in
the cases of London, Paris, Madrid, Berlin, and Athens. These differences are used in the
following sections to explain the patterns found in the results. In addition, regional population
density and income per capita were specified as new variables and attached to the data on all
participants living in each region. These variables were used as predictors of several impacts
reported by participants, in statistical models.
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Figure 73. Regions in the countries surveyed: population density (people/km?)
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Figure 74. Regions in the countries surveyed: gross domestic product per capita (€/year)

While in Poland provinces are a more commonly used regional unit than NUTS 1 regions, we
decided to use NUTS1 regions to be consistent with other countries.

5.3.1 Gender and age

Figure 75 shows the gender distribution of the overall sample and of the samples by country.
Table 68 shows how those distributions match with the respective population distributions. The
samples are balanced in terms of gender in almost countries (around 50-50% men vs. women)
and the proportions of men and women match those in the populations. The exception is Cyprus,
where women are almost two thirds of the sample but 51% of the population.
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Note: Excludes participants indicating “other” (11 individuals, i.e. 0.14% of the sample) or not providing gender
information (3 individuals, i.e. 0.04% of the sample).

Figure 75. Sample gender distribution

Table 68. Gender distribution: sample % vs. population %

Women Men
Population Sample Population Sample
UK 51 50 49 50
Germany 51 50 49 50
France 52 52 48 48
Netherlands 50 50 50 50
Spain 51 49 49 51
Poland 52 52 48 48
Greece 51 50 50 49
Cyprus 51 65 49 35

Around half (52%) of the overall sample is aged 35-64 years. 20% are in the 18-34 group, and
20% in the 65+ group (Figure 76). The sample man age is 46.5 years (Table 69). The Cyprus
sample is very imbalanced, as it includes only 2% of participants aged 65+ (i.e., only 9 people).
This results in a mean sample age (38.1 years) which is much lower than in other countries. As
seen in Table 69, the Cyprus sample has a much lower proportion of people aged 65+ (2%) than
in the population (27%) and much higher proportions of people in the 18-34 and 35-64 (25% and
48% respectively) in the sample, than in the population (38% and 60% respectively). The 65+ age
group represents a lower proportion in the sample than in the population in Greece (13% in
sample, 27% in population) and Spain (17% in sample, 27% in population).
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Figure 76. Sample age distribution

Table 69. Sample mean age

Mean age (years)

ALL 46.5
UK 48.1
Germany 47.2
France 49.7
Netherlands 47.7
Spain 46.6
Poland 46.8
Greece 43.3
Cyprus 38.1

Table 70. Age distribution: sample % vs. population %

18-34 35-64 65+
Population Sample Population Sample Population Sample

UK 28 28 49 49 23 23
Germany 32 33 48 47 20 20
France 22 23 54 51 24 26
Netherlands 27 29 48 47 25 24
Spain 21 23 52 61 27 17
Poland 25 28 52 48 23 24
Greece 24 31 50 56 27 13
Cyprus 25 38 48 60 27 2

The imbalance of the sample in Cyprus results from the difficulty in recruiting participants in
general, and older participants in particular, due to the relatively small population of the country.
While this imbalance has little effect on results aggregated for the overall sample (as Cyprus
represents only 1/15 of the sample), all cross-country comparisons are affected. As seen in the
rest of the report, Cyprus is often an outlier in the distribution of variables. This may be due, in
part, to the specific geographic context of the country or to land use, economic, social, and
cultural specificities. However, some of the differences between Cyprus and other countries may
also be partly explained by the fact that the Cyprus sample is unbalanced in terms of age (and
gender); it is in effect an 18-64 sample, with a great overrepresentation of women. Given the
large age and gender imbalances, weighting the Cyprus data is not an effective solution. As such,
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readers are reminded that differences between Cyprus and other country are not only explained
by differences in the population but also by differences in the sample.

While the Greek and Spanish samples also have some underrepresentation of the 65+ group,
weighting was not applied to be consistent with the approach used in the other countries.

5.3.2 Regional distribution

Figure 77 and Figure 78 show the proportions that each region represents in the population and
in the sample of each country (Cyprus is not shown as it is a single NUTS 1 region). The
proportions match very closely in almost all cases. This means that the samples accurately
represent the regional distribution of the population inside each country.
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Figure 77. Regions surveyed: population and sample (as % of country) — UK, Germany,
France
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5.3.3 Other characteristics

More than half of the sample (55%) has a university degree (31%) or a higher degree such as a
Master’s degree or PhD (22%) (Figure 79). While these numbers are high, they are not a major
overrepresentation. Statistics from Eurostat show that the proportion of population with a
university degree in most countries is only 5-10% higher than in our sample®. The exceptions are
Greece and Cyprus, where the sample has a great overrepresentation of individuals with a
university degree.

About two thirds of the sample is currently working (50% full-time and 14% part-time). 21% is
retired. (Figure 80). The French sample has more retired individuals (31%) while the Cyprus
sample has more workers (83%), compared with the other countries.

AL 2% 43% s 22% N
UK 1% 4% 38% 1%
Germary 3% 52% 26% | 15w [N
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University degree of equivalent B Higher university degree
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Figure 79. Sample composition by country: education

3 See https://www.euronews.com/next/2024/06/15/which-countries-are-home-to-the-most-educated-people-in-
europe
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Figure 80. Sample composition by country: employment

17% of the sample lives alone (Figure 81) and 63% live in a household with no children (Figure
82). Households tend to be smaller and have fewer children in Germany and France and larger
and with more children in Spain, Greece, and Cyprus.
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Figure 81. Sample composition by country: number of people in household
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Figure 82. Sample composition by country: number of children in household

14% and 15% of the sample reported a health issue affecting their mobility or the mobility of a
family member, respectively. These proportions are smaller in Spain, Greece, and Cyprus (Figure
83).

— . ———- .18
B =— S R
L R e O ————.————.———.—Se
Germany 1n
Frances ———SSS 10
Netheriancs —:v_‘\

Spairy R

» participant farmety member

Figure 83. Sample composition: health issue affecting mobility, by country

About a third of the sample lives in a city or town centre and another third lives in a city or town
but not in the centre. 20% live in a village (Figure 84). The sample in Greece has higher
proportions of people living in the city centre (59%). The samples in France and Netherlands
have higher proportions of people living in villages (around 30%).
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Figure 84. Sample composition by country: residence area type

5.3.4 Attitudes towards technology

Most people assessed their adoption of technologies and innovations in one of the middle points
(2-4) in the 5-point scale, i.e. “early adopter”, “early majority”, or “late majority” (Figure 85). Only
15% self-assessed as “innovator” and only 8% as “laggard”. However, the large majority of
participants tend to be either very confident (35%) or somehow confident (41%) in using
technologies and innovations (Figure 86). Participants in Greece and Cyprus had much higher
proportions of people self-assessing as “innovators” (30% and 37% respectively) and of people
stating they are very confident in the use of technologies (51% and 55% respectively), compared
with the overall sample.
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Figure 85. Self-assessed adoption of technologies and innovations, by country
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Figure 86. Confidence in using technologies and innovations in daily life, by country

5.4 Current individual behaviour

The results of this section, on current individual travel and online ordering behaviour, and the
results in subsequent sections, are disaggregated by country, by age and gender.

5.4.1 Driving licence and car ownership

87% of the overall sample has a driving license (Figure 87) and only 11% lives in a household
with no cars (Figure 88). Almost all of the Cyprus sample has a driving licence (98%) and lives in
a household with at least one car (99%). In addition, 58% of the Cyprus sample has 2 cars and
another 23% have 3 or more cars in the household. Car ownership also tends to be higher in
Greece than in the overall sample. Poland has a considerably lower proportion of driving licence
ownership (77%) and of people living in 0-car households (18%) than other countries.

Women and the 18-34 age group are less likely to own a driving licence than men and older age
groups. However, the 65+ age group is more likely to live in a zero-car household than other age
groups, and the 18-34 group is more likely to live in households with 2 or 3+ cars.
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Figure 87. Driving licence, by country, gender, and age
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Figure 88. Number of private cars in the household, by country, gender, and age

5.4.2 Frequency and characteristics of passenger trips

Figure 89 shows the purpose of the most frequent trip that participants make. The most frequent
purpose is work (45%). Trips to work are even more frequent in Cyprus (76%) and Greece (55%).
Across the whole sample, 19% of the trips are for shopping. The number is higher in the United
Kingdom (30%) and Poland (28%). 12% of the trips are to meet friends and family. The number is
higher in Germany (21%). Other trip purposes are less frequent.

There are only minor differences between trip purposes of men and women and between the 18-
34 and 35-64 age group. The 65+ plus is much less likely to indicate work trips (7%, vs. 45% in
the whole sample) and more likely to indicate all other purposes such as shopping (34% vs.
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19%), meeting friends and family (19% vs. 12%), leisure (15% vs. 9%), and personal businesses
(16% vs. 8%). The majority of the most frequent trips for the two younger age groups (18-34 and
35-64), are to go to work.
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Figure 89. Purpose of most frequent trip, by country, gender, and age

Figure 90 shows the statistical distribution of the duration of the most frequent trip (in minutes)
across the whole sample. Table 68 shows the mean trip duration by country, gender, and age.
The overall mean duration is 30.2 minutes, with most trips being under 40 minutes. Less than
10% of the trips are less than 10 minutes. There is little variation across countries, genders, and
age groups in terms of trip duration.
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Figure 90. Duration of most frequent trip
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Mean trip duration (minutes)

ALL 30.2
UK 29.9
Germany 34.0
France 27.8
Netherlands 33.9
Spain 27.7
Poland 30.5
Greece 28.6
Cyprus 28.1
Women 29.6
Men 30.7
18-34 30.2
35-64 29.6
65+ 31.9

Note: Excludes participants with number of trips above the 95% percentile of the distribution (equal to 50 trips)

Figure 91 shows the statistical distribution of the number of trips per week across the whole
sample. Table 72 shows the mean number of trips per mode, country, gender, and age. Both
exclude participants with a number of trips deemed to be unrealistic. These are identified as
participants for whom the sum of all trips, across all modes, is above the 95% percentile of the
statistical distribution of that sum, which is equal to 50 trips.

The overall mean number of trips per week is 16.1 (Table 72), with the most frequent number
being between 10 and 15 (Figure 90). About half of the trips (8.1) are by car (Table 72). More
than half of the car trips (4.7) are trips where the participant is driving alone. Bus trips (1/2 per
week) are more frequent than rail trips (0.8 per week), and walking (4.4 trips) is much more
frequent than cycling (1.1).

There is not much variation in the overall mean number of trips across countries, genders, and
age groups (Table 72). However, the mean number of trips per mode shows considerable
variation. Participants in Cyprus make almost twice as many trips by car than the overall sample
(15.9 vs. 8.1), half of walking trips (2.2 vs. 4.4), and very few trips by all other modes. Participants
in Greece make more trips by car, but also more trips by walking, compared with the overall
sample. In the Netherlands, cycling trips are more frequent and car and bus trips less frequent. In
Poland, bus trips are more frequent. In Spain, bus and walking trips are more frequent, and
cycling trips less frequent. Apart from Cyprus, Germany and the United Kingdom have the lowest
mean number of walking and cycling trips, respectively.

Men and women make about the same number of trips by private car. The 18-34 and 35-64 age
groups also make comparable mean number of trips by private car. However, men and the 35-64
group make more trips driving alone and women and the 18-34 group make more private car trips
as passenger (with other person driving). The 65+ group makes much fewer trips by car (5.6)
than other groups (8.5-8.9).

These results are reflected in the proportions that each mode represents in the number of trips,
shown in Figure 92, which shows that Cyprus is more car-oriented and the Netherlands more
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cycling-oriented than other countries and that the 65+ group relies more on walking and less on
car compared with other age groups.
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Note: Excludes participants with number of trips above the 95% percentile of the distribution (equal to 50 trips)
Figure 91. Number of trips per week

Table 72. Mean number of weekly trips, per mode, country, gender, and age

car bus rail taxi walk cycle moto all
alone with passen all
passenger -ger
ALL 4.7 2.2 1.2 8.1 1.2 08 03 44 1.1 0.3 16.1
UK 4.3 2.2 1.2 77 12 0.7 04 45 0.4 0.1 14.9
Germany 4.4 1.8 1.2 74 12 09 02 34 1.5 0.2 14.7
France 4.5 1.5 1 7 12 08 0.2 4 0.7 0.2 14.1
Netherlands 3.6 1.5 1 6.1 09 08 0.1 45 2.8 0.1 15.2
Spain 51 2.1 1.1 83 15 11 03 5.7 0.5 0.4 17.9
Poland 4.1 2.1 11 73 19 0.7 05 46 1.3 0.2 16.6
Greece 5.2 2.5 1.7 94 13 1 0.3 54 0.7 1 18.9
Cyprus 8.5 5.2 2.2 15,9 0.2 0 01 22 0.1 0.2 18.7
Women 4.4 2.2 1.7 83 13 08 03 45 0.9 0.2 16.2
Men 5 2.2 0.8 8 1.2 08 03 44 1.2 0.4 16.1
18-34 4.5 2.3 1.7 85 16 12 04 44 1.1 0.5 17.7
35-64 54 24 1.1 89 11 0.7 02 43 1.1 0.3 16.5
65+ 3.2 1.5 0.9 56 11 05 0.1 4.7 1 0.1 13.2

Note: Excludes participants with number of trips, across all modes, above the 95% percentile of the distribution
(equal to 50 trips)
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Note: Excludes participants with number of trips, across all modes, above the 95% percentile of the distribution
(equal to 50 trips)

Figure 92. Travel modes, by country, gender, and age (% of trips)

18% of the sample participants escort children to school or after-school activities once a day and
another 19% several times a day (Figure 93). This is a total of 37%, a humber almost identical to
the proportion of participants reporting the live in a household with children (as previously seen in
Figure 81).

The propensity to escort children is higher in Spain and Greece, and much higher in Cyprus, than
in other countries. Women are also more likely to escort children several times a day (23%) than
men are (13%), and the 65+ group is less likely to escort children several times a day but more
likely to escort them less regularly (few times per week) than younger age groups.
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Figure 93. Frequency (per week) of escorting children, by country, gender, and age
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5.4.3 Travel costs

The histograms in Figure 94, Figure 95, and Figure 96 show the statistical distribution of the
monthly costs per mode in the overall sample and Table 73 shows that participants spend an
average of €115 in car travel, €36 in taxis, and €25 on public transport. Expenditures on car travel
are higher in Cyprus (€166) and Netherlands (€142). In the latter case, this may be due to the
high cost per trip (including fuel, parking, and other expenses), rather than the number of trips per
month, which, as shown previously (Table 72) is lower in the Netherlands than all other seven
countries. Expenditures on public transport are lower in Spain, Poland, and Greece than other
countries. Again, this is likely to reflect lower public transport fares rather than number of trips per
month, as these are the three countries where participants reported more trips by public transport
(bus and train), as shown in Table 72. Women spend about the same as men. Participants aged
65+ spend much on all three modes than younger age groups.

Table 73 shows the mean monthly travel cost per mode, country, gender, and age. Both exclude
participants who indicated costs deemed to be unrealistic. These are identified as participants for
whom the cost, for a given mode, is above the 95% percentile of the distribution. These
percentiles are equal to €400 (car), €150 (taxi), and €100 (public transport). Original answers
were in local currency. The values provided by participants in the United Kingdom and Poland
were converted into Euro. It should be noted that the values are monthly and reflect not only the
number of trips per mode but also the cost per trip.

The histograms show that most participants spend less than €120 on car travel and less than €30
on taxis or public transport. However, there are also a few participants stating much higher
values.
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Note: Excludes participants with monthly travel cost above the 95% percentiles of the distribution (equal to €400).
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Note: Excludes participants with monthly travel cost above the 95% percentiles of the distribution (equal to €150).
Figure 95. Monthly travel expenditure — taxi (€)
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Note: Excludes participants with monthly travel cost above the 95% percentiles of the distribution (equal to €100).
Figure 96. Monthly travel expenditure — public transport (€)

Table 73 shows that participants spend an average of €115 in car travel, €36 in taxis, and €25 on
public transport. Expenditures on car travel are higher in Cyprus (€166) and Netherlands (€142).
In the latter case, this may be due to the high cost per trip (including fuel, parking, and other
expenses), rather than the number of trips per month, which, as shown previously (Table 72) is
lower in the Netherlands than all other seven countries. Expenditures on public transport are
lower in Spain, Poland, and Greece than other countries. Again, this is likely to reflect lower
public transport fares rather than number of trips per month, as these are the three countries
where participants reported more trips by public transport (bus and train), as shown in Table 72.
Women spend about the same as men. Participants aged 65+ spend much on all three modes
than younger age groups.
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Table 73. Mean monthly travel cost, per mode, country, gender, and age (€)

Car Taxi Public transport
ALL 115 36 25
UK 111 46 31
Germany 117 40 35
France 99 44 32
Netherlands 142 42 31
Spain 107 40 19
Poland 92 25 16
Greece 113 25 17
Cyprus 166 26 23
Women 113 36 25
Men 116 35 25
18-34 125 39 27
35-64 120 35 26
65+ 85 22 17

Note: Car travel cost includes all expenses (e.g. fuel, maintenance, and parking fees and fines). Results exclude
participants with monthly travel cost above the 95% percentiles of the distribution (equal to €400 (car), €150 (taxi),
and €100 (public transport)).

Finally, Figure 97 shows the factor ranked as the most important in participants’ choice of travel
mode. Overall, the main factor is travel time (ranked as the most important by 37% of
participants), followed by convenience and comfort (22%) and travel cost (20%). No other factor
was mentioned by more than 10% of participants. In Germany, convenience and comfort was the
most frequent factor (28%). In Greece, convenience and comfort was ranked as the most
important factor by only 16% (compared with 22% in the overall sample) and in Cyprus, travel
cost was ranked as most important factor by only 10% (compared with 20% overall). Age is
inversely related to ranking travel time and travel cost as the most important factor, and directly
related to ranking convenience and comfort, and reliability, as the most important.
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Figure 97. Main factor affecting mode choice, by country, gender, and age
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5.4.4 Frequency and characteristics of delivery orders

We now turn on individual behaviour regarding ordering deliveries online or by phone. As shown
in Figure 98, about half of the sample (48%) receives deliveries a few times per month. 16%
receives deliveries at least a few times per week. This number is considerably higher in the
United Kingdom. 37% receive deliveries few times per year or never. This number is higher in
France and Poland. Women and men tend to receive deliveries with almost the same frequency.
Age tends to be inversely related with the frequency of receiving deliveries. The most frequent
type of deliveries is clothes (Figure 99).
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Figure 98. Frequency of making delivery orders, by country, gender, and age

Figure 99. Type of deliveries received

5.5 Awareness of self-driving vehicles

Half of the sample have only listened about self-driving vehicles (Figure 100). 23% are aware and
only 6% are well aware. 21% were not aware of self-driving vehicles. Levels of awareness tend to
be higher in the United Kingdom, with half of the sample stating there are aware or well aware. In
Germany, Poland, and Cyprus, the proportions of participants stating they were aware or well-
aware of self-driving vehicles is lower than in other countries. In Poland and Cyprus this is
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accompanied by a higher proportion of participants stating they were not aware. In Germany, it is
accompanied by a higher proportion of participants stating there have only listened to self-driving
vehicles. Levels of awareness tend to be higher for men than for women. The proportion of
participants stating they are aware or well aware is inversely related to age.
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Figure 100. Level of awareness of self-driving vehicles, by country, gender, and age

The results also vary by region. The maps in Figure 101 (proportion not aware of self-driving
vehicles) and Figure 102 (proportion aware or well aware) show that while levels of awareness
are uniformly high across the United Kingdom and low across Poland, in other countries there are
variations. For example, in Germany, levels of awareness are lower in the former East Germany,
and in Greece they are lower in the islands. In Spain, levels of awareness are higher in Madrid.
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Figure 101. Proportion of participants not aware of self-driving vehicles, by region
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Figure 102. Proportion of participants aware or well aware of self-driving vehicles, by
region

5.6 Intentions regarding self-driving passenger transport vehicles

5.6.1 Passenger transport use cases presented to survey participants

The survey considered three passenger transport use cases based on self-driving vehicles:
private car (Figure 103), taxi (Figure 104) and bus (bus). These use cases were selected from a
wider set co-created by citizens and organisations in previous activities of the project. The use
cases are defined in terms of four characteristics: availability, procedure before the trip (i.e.,
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waiting), procedure after the trip (i.e., what to do with the vehicle), and sharing the trip with others
(or not). Each participant was presented (randomly) with two of these three use cases.

Self-driving private car

The scif driving pvivate car operates smilaely to a privately owned
vehicle, but this time nobody needs 1O drive. YOu Can acCess your soit
driving car whesever you need 1o go somewhere, but it may be needed
1o spend time 10 find & parking place

Characteristics of the servide

Figure 103. Self-driving private car

Self-driving taxi

The sell-drivieg taxl dlows you 10 order 3 seil . driving vehicle whenever
yOou want 10 g0 somewhere. The self-driving taxi can be used only by

Charatterntics of the service

Figure 104. Self-driving taxi

Self-driving public bus

The seif-driving Dus operates simiarly Lo the current public duses, but
This time there is no driver. You should 2o 1o 2 Bus stop: was for the
Bus that goes 10 the direction you would b to go; pet o 20 the b

¢ 3200 and walk/oycle 10 your destination

Characterisnes of the service

Figure 105. Self-driving bus

5.6.2 Likelihood of buying or using self-driving passenger vehicles

Table 74 shows the correlations between the various stated likelihoods. The number of
observations (N) (in this and subsequent correlation tables in this report) differs from correlation
to correlation as each participant only expressed likelihood for two of the three vehicles.
Spearman correlations were used as variables are expressed on an ordinal scale (a 5-point
scale)®. In this and subsequent correlation analyses, we describe correlations according to the
following labels: 0-0.19: “very weak”, 0.2-0.39: “weak”, 0.40-0.59: “moderate”, 0.6-0.79: “strong”
and 0.8-1: very strong™.

4 Swinscow, T D V. (1997) Statistics at Square One. BMJ Publishing Group., https://www.bmj.com/about-
bmj/resources-readers/publications/statistics-square-one, Chapter 11
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All correlations as positive, as expected. For a given purpose, someone who is likely to use one
vehicle also tends to be likely to use another. Likewise, for a given vehicle, someone likely to use
the vehicle for one purpose is also likely to use it for another purpose. There are strong
correlations between almost all likelihoods, i.e. between buying a car and using it (for all three
purposes); between each of the three purposes, for a given vehicle; and between car and taxi, for
a given purpose. The only moderate correlations are between likelihoods of using bus and the
other two vehicles. Given these results, some of the analyses in this and subsequent sections will
not be disaggregated for all likelihoods.

Likelihood A Likelihood B N Spearman
correlation
car (buy) car (use - commuting) 5299 0.68
car (buy) car (use - non-commuting) 5299 0.69
car (buy) car (escort children) 2019 0.62
car (use - commuting) car (use - non-commuting) 5299 0.79
car (use - commuting) car (escort children) 2019 0.75
car (use - non-commuting) car (escort children) 2019 0.74
taxi (use - commuting) taxi (use - non-commuting) 5268 0.72
taxi (use - commuting) taxi (escort children) 1911 0.65
taxi (use - non-commuting) taxi (escort children) 1911 0.61
bus (use - commuting) bus (use - non-commuting) 5315 0.75
bus (use - commuting) bus (escort children) 1986 0.65
bus (use - non-commuting) bus (escort children) 1986 0.67
car (use - commuting) taxi (use - commuting) 2626 0.60
car (use - commuting) bus (use - commuting) 2673 0.48
taxi (use - commuting) bus (use - commuting) 2642 0.59
car (use - non-commuting) taxi (use - non-commuting) 2626 0.59
car (use - non-commuting) bus (use - non-commuting) 2673 0.42
taxi (use - non-commuting) bus (use - non-commuting) 2642 0.58
car (escort children) taxi (escort children) 972 0.59
car (escort children) bus (escort children) 1047 0.43
taxi (escort children) bus (escort children) 939 0.52

Note: N=number of observations. It differs from correlation to correlation as each participant answered questions
for two types of vehicle only.

Figure 106 shows participants’ intentions regarding buying the self-driving car and using the car,
taxi, or bus for different trip purposes (commuting, non-commuting, and escort children). Around
one quarter of the sample stated they were likely or very likely to buy the self-driving car, with
another quarter being neutral and half stating they were unlikely or very unlikely. Participants
were in general more receptive to the idea of using the private car for the trip purposes shown,
rather than buying the car. They were also more receptive of using the car, followed by the bus
and the taxi, for a given purpose. For a given vehicle, likelihood was in generally higher for trips to
escort children, followed by non-commuting and commuting trips. This was especially the case for
trips by car.
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Figure 106. Likelihood of buying or using self-driving passenger vehicles

Table 75 shows the mean values of an indicator of likelihood of buying or using the various
vehicles, overall, and by country, gender, and age. The 5-point likelihood scale was converted
into a numerical one, assuming values -2 (highly unlikely), -1, 0, 1, and 2 (highly likely). The
assumption is that participants perceive the original scale as a linear one, i.e. moves from one
point to the next one always correspond to the same increase in likelihood. The mean likelihood
is almost always negative, i.e. there is a stronger tendency for being unlikely to buy or use self-
driving vehicles than to being likely. The only exception is to use a self-driving vehicle to escort
children, with a mean likelihood of zero (i.e. participants are, on average, neutral).

The mean likelihood of buying a self-driving car is -0.51 (on the -2 to +2 scale), i.e. the average
participant has a likelihood roughly between “neutral” and “somewhat unlikely”. Participants in
Spain, Poland, and Cyprus have slightly less negative intentions. The likelihood decreases with
age. Using a self-driving car for commuting or non-commuting has a less negative mean
likelihood score than the one for buying the car. This is driven mostly by the positive likelihoods of
participants in Greece and Cyprus. Participants are in general less likely to use a self-driving taxi
than a self-driving car for a given purpose, overall and in almost all countries. They are almost as
likely to use a self-driving bus and a self-driving car for commuting or non-commuting trips but are
less likely to use the bus for escorting children. Across almost all cases, the stated likelihoods are
inversely related with age but do not differ much between men and women.
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All -0.51 -0.37 -0.27 0.00 -0.57 -0.36 -0.37 -0.38 -0.26 -0.19
UK -0.52 -0.48 -0.40 0.07 -0.64 -0.39 -0.34 -0.52 -0.38 -0.29
Germany -0.55 -0.45 -0.42 0.11 -0.75 -057 -0.11 -0.50 -0.39 -0.11
France -0.65 -0.69 -0.46 0.00 -0.96 -0.61 -0.36 -0.74 -0.45 -0.08
Netherlands -0.65 -0.48 -0.42 -0.21 -0.68 -0.62 -0.62 -0.48 -0.44 -0.34
Spain -0.38 -0.37 -0.18 -0.08 -0.51 -0.25 -0.38 -0.22 -0.03 -0.10
Poland -0.54 -0.42 -0.25 0.08 -0.35 -0.14 -0.13 -0.22 -0.04 -0.03
Greece -0.33 0.16 0.10 0.08 -0.17 -0.02 -0.35 0.06 0.01 -0.18
Cyprus -0.30 0.10 0.04 -0.09 -0.35 -0.11 -0.71 -0.45 -0.43 -0.47
Women -0.54 -0.38 -0.30 -0.08 -0.60 -0.38 -0.48 -0.39 -0.28 -0.30
Men -0.47 -0.35 -0.24 0.09 -055 -0.34 -0.21 -0.37 -0.24 -0.05
18-34 -0.14 0.09 0.12 0.14 -0.21 0.01 -0.24 -0.08 0.00 -0.08
35-64 -0.46 -0.29 -0.23 -0.06 -0.52 -0.34 -0.43 -0.35 -0.28 -0.26
65+ -1.16 -1.25 -0.98 -0.74 -1.20 -0.91 -0.83 -0.94 -0.59 0.00

Notes: Scale from -2 to +2. Assumes that 1-point increases on the 5-point ordinal scale shown to participants
correspond to the same increase in likelihood. Cyprus sample is 18-64 only and is not gender-balanced.

The results for the likelihood of buying a self-driving private car are shown in more detail in Figure
107. The results for the likelihoods of using the car, taxi, and bus for the three trip purposes are
not shown as they reveal roughly similar country, age, and gender differences as the one for
buying the car (which is consistent with the strong correlation between likelihoods as presented
earlier in this section).

The results in Figure 107 show nuances that are not discernible when looking only at mean
values in the table above. For example, while mean likelihoods are higher in Spain, Greece, and
Cyprus than in other countries, as shown in the table, in Spain this is because of both higher
proportions of participants stating they are somewhat or highly likely to buy the car and lower
proportions of participants stating they are somewhat or highly unlikely. In Greece and Cyprus, it
is because of the latter only. In these two countries there are also higher than average
proportions of participants saying they are neutral. In the United Kingdom, while there are higher
than average proportion of participants saying they are likely to buy the car, opinions are more
polarised, i.e. there are also high proportions of participants saying they are unlikely, and
relatively few participants saying they are neutral.

It is also worth noting the large differences in likelihoods across age groups (with likelihood
generally decreasing with age). Almost three quarters (73%) of participants aged 65+ stated they
are somewhat or highly unlikely to buy the car. Only 9% said they are somewhat likely and only
2% said they are highly likely.
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Figure 107. Likelihood of buying self-driving private car, by country, gender, and age

Among people planning to buy a self-driving car, the most popular car type is a city car (40%),
followed by SUV (27%) and sedan (24%). However, in Cyprus, the majority (59%) preferred a
SUV. Women were more likely to prefer a city car (45%) than men were (34%), and men more
likely to prefer a sedan or SUV.
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France 5% 31% 25% ™ w
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Note: Includes only participants who said they want to buy a self-driving private car (an option provided in the
same question)

Figure 108. Type of self-driving car participant would buy, by country, gender, and age

The following maps show regional variations in the proportions of participants who stated they are
(somewhat or highly) likely to buy the car and use the three vehicles. We only show maps of
likelihoods for using vehicles for commuting trips. Maps for non-commuting trips and trips
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escorting children are not shown, as the respective likelihoods are correlated to the ones for
commuting, as shown earlier in this section.

The proportion of participants likely to buy the self-driving car (Figure 89) varies in all countries.
Most countries have regions with high proportions. Lower proportions are found in some parts of
the former East Germany, all regions in East Poland, and Corsica (France). As seen in previous
maps in this chapter (Sections 5.3.2 and 5.5), these are all regions with lower population
densities, income per capita, and previous awareness of self-driving vehicles, compared with
other regions in the same country. However, the Greek islands, which also have lower population
density and income per capita than the rest of Greece, have higher proportions of participants
likely to buy the self-driving vehicle. This could be because of higher levels of awareness of this
type of vehicles, as shown previously in Section 5.5.

S0 ¥m

Figure 109. Proportion of participants likely to buy self-driving private car, by region

The maps of the proportions of participants likely to use the vehicles use the same classification
scheme and the same legend colours are the map above. This makes it clear that the proportions
of participants likely to use the self-driving car for commuting (Figure 110) are generally higher
than the proportions likely to buy a car as seen above. The highest proportions of participants
likely to use the self-driving car are found in the United Kingdom (both in London but also some of
the lower-income regions such as Wales and the North East), in North Germany, and the whole
of Greece and Cyprus.

The proportions of participants likely to use taxi for commuting (Figure 111) are generally lower
than the ones for the private car.

The maps for the case of the public bus (Figure 112) shows a different regional pattern than the
one for the private car. The highest proportions are found across most of Spain, Poland, Greece,
and some parts of the United Kingdom (again, both London and some lower-income regions such
as Wales, Cornwall, and the Northeast).
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Figure 110. Proportion of participants likely to use self-driving private car for commuting,

by region
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Figure 111. Proportion of participants likely to use self-driving taxi for commuting, by
region
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Figure 112. Proportion of participants likely to use self-driving public bus for commuting,
by region

While map comparison gives some hints on the possible factors explaining likelihood of buying or
using self-driving vehicles, this approach does not control for other factors. Later in this chapter
(Section 5.8), we estimate statistical models relating likelihood with other variables, including the
perceived impact that self-driving vehicles will have on individuals (which will be the focus of
Section 5.5).

5.6.3 Willingness to pay for buying or using self-driving passenger vehicles

Table 76 shows the correlations between the various willingness to pay values. Pearson
correlations were used as all variables are continuous. All correlations are positive, as expected.
There are only very weak correlations between the willingness to buy and use a car or between
willingness to use a car and a taxi. The correlation between willingness to pay to use taxi and bus
are higher, but still moderate (0.46). Willingness to pay to use car and bus are almost completely
independent (correlation close to zero). Given these results, the analysis that follows is separate
for the four types of willingness to pay.

Table 77 shows the correlations between willingness to pay and respective likelihoods (analysed
in the last section). Only likelihoods for commuting trips are considered, as likelihoods for other
trip purposes are correlated with these, as seen before. Spearman correlations are used as
likelihoods are ordinal variables and willingness to pay are continuous variables. All correlations
are positive, as expected. However, the correlations are weak or very weak. This suggests the
analysis of willingness to pay is justified, as it provides information not provided in the analysis of
likelihoods.
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Willingness to pay A Willingness to pay B N Pearson correlation
car (buy) car (use) 3100 0.18

car (use) taxi (use) 2626 0.13

car (use) bus (use) 2673 -0.003

taxi (use) bus (use) 2642 0.46

Note: N=number of observations. It differs from correlation to correlation as each participant answered questions
for two types of vehicle only.

Likelihood Willingness to pay N Spearman correlation
car (buy) car (buy) 3100 0.15
car (use — commuting) car (use) 2626 0.22
taxi (use - commuting)  taxi (use) 2673 0.08
bus (use - commuting) bus (use) 2642 0.02

The histograms in Figure 113 to Figure 116 show the statistical distribution of willingness to pay
to buy the self-driving car and use the three vehicles. Table 78 shows mean willingness to pay
per country, gender, and age. Both exclude participants who indicated values deemed to be
unrealistic, identified as the ones above the 95% percentile of each distribution. These
percentiles are equal to €50,000 (buy car), €350/month (use car) €25 (3-km taxi ride), and €30 (1-
way bus ticket). Participants stating a willingness to pay of zero were also excluded.

The willingness to pay to buy a car (Figure 113) follows a distribution peaking at €25,000-30,000
and with mean equal to €24,276 (Table 78). There are more participants indicating a value below
€25,000 than above €35,000. The willingness to pay question reminded participants that the
average current value of an electric sedan is around €30,000. The results suggest that either:
e people are willing to pay less for a self-driving vehicle than a conventional one, or
e they think in terms of smaller, cheaper types of private car (in fact, the most common
private car participants said they would but are “city car”, as previously shown in Figure
108).

Willingness to pay to use (i.e. operate and maintain) a self-driving private car has an overall mean
of €100/month (Table 78). This is lower than what they currently spend on car travel (€115), as
seen previously in Table 73. Most values of willingness to pay to use a self-driving car are below
the mean, although participants indicated a range of values up to €350 (Figure 114).

The mean willingness to pay to use a self-driving taxi is €7.6 (Table 78). However, the frequent
values were between €2.5 and €5 (Figure 115). The mean willingness to pay for a 1-way bus
ticket (to an unspecified location) is €5.6 (Table 78), but more than 60% of participants indicated
a value below €3.5 (Figure 116). As reference, survey participants currently spend a monthly
average of €36 on taxis and €25 on public transport, as seen previously in Table 73.

Willingness to pay is usually related to ability to pay so it is expected that countries with higher
income per capita have higher average willingness to pay. Indeed, willingness to pay values tend
be lowest in Greece and Poland, the two countries with the lowest income per capita (Table 78).
The countries with the highest income per capita (Netherlands and Germany) have the highest
willingness to pay to use car or bus, but the United Kingdom has the highest willingness to pay to
buy a car or use a taxi.
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Men have higher willingness to pay to buy or use car but lower willingness to pay to use a taxi
than women have. The values to use bus are not much different between genders. The results for
the car could reflect higher income or stronger preference for car travel among men. The results
for taxi could reflect a stronger preference to use taxi (e.g. in comparison with bus) among
women, which could be related to personal security or other concerns.

The 35-64 group has the highest willingness to pay to buy a self-driving car but the 18-34 age
group has the highest willingness to pay to use a car, taxi, or bus. These results are likely to
reflect income differences and associated travel mode choices. The 35-64 group tends to have
higher income, which means higher ability to pay and thus higher car ownership (as seen
previously in Figure 88), while the younger age group is more likely to currently use taxis or buses
(as seen previously in Table 72). The younger age group may also be more likely to accept
shared use of self-driving cars, rather than buying their own car for personal use, which would
explain their below-average willingness to buy but higher-than-average willingness to use a car.

Later in this chapter (Section 5.8), we estimate statistical models relating willingness to pay with
other variables.
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Note: Excludes participants with willingness to pay of zero or above the 95% percentile (equal to €50,000).
Figure 113. Willingness to pay to buy or lease a self-driving private car (€)
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Note: Excludes participants with willingness to pay of zero or above the 95% percentile (equal to €350).
Figure 114. Willingness to pay to use self-driving private car (€/month)
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Note: Excludes participants with willingness to pay of zero or above the 95% percentile (equal to €25).
Figure 115. Willingness to pay to use self-driving taxi (€/3km or 15 minute-trip)
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Note: Excludes participants with willingness to pay of zero or above the 95% percentile (equal to €35).
Figure 116. Willingness to pay to use self-driving bus (€/1-way ticket)

Table 78. Mean willingness to pay to buy/use self-driving vehicle (€), by country, gender,

and age
car taxi bus
buy or lease operate and 3km trip 1-way trip
maintain, per month

All 24,276 100 7.6 4.8
UK 26,451 109 10.5 5.9
Germany 25,275 110 8.7 6.3
France 23,255 92 7.8 5.7
Netherlands 25,643 119 8.9 6.3
Spain 26,383 93 8.6 4.9
Poland 20,968 80 4.4 2.7
Greece 22,838 96 6.0 3.0
Cyprus 23,780 124 6.5 3.6
Women 23,526 98 8.1 4.6
Men 25,023 103 7.1 5.0
18-34 23,845 110 8.5 5.6
35-64 24,796 102 7.3 4.5
65+ 23,358 76 7.1 4.3

5.6.4 Willingness to share trips

In the case of the self-driving taxi only, participants were asked if they were willing to share the
vehicle with strangers. Only about half said they would (Figure 117). Participants in the United
Kingdom had, by far, the lowest willingness to share (37%). Men were more willing to share than
women, and the 35-64 age group were more willing to share than younger and older groups.
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Figure 117. Willingness to share self-driving taxi with strangers, by country, gender, and
age

5.7 Impacts of self-driving passenger transport vehicles on
individual behaviour

5.7.1 Overview

This section reports the results of participants’ stated impacts of self-driving passenger vehicles
on individual behaviour. Sub-section 5.7.2 analyses correlations between the impacts. The
following sections focus on the various impacts: travel time (5.7.3), number of trips (5.7.4), travel
mode substitution (5.7.5), parking needs (5.7.6), and residence location (5.7.7). The analyses are
split only by country, gender, and age, but in the following section (5.8) we estimate models of
each impact, to identify how they relate with a broader range of variables.

Impacts on travel time and number of trips are expressed on a continuous scale. In these
cases, we analyse the statistical distribution, across the whole sample, of the impacts of the three
types of vehicles, and the average impact, overall and by country, gender, and age.

Impact on travel mode substitution is on a 5-point ordinal scale. We analyse the distribution of
participant answers on the 5-point scale, comparing substitution between modes across the
whole sample. We also estimate average substitution rates across countries, genders, and age
groups.

Impacts on parking needs and residence location are expressed on 5-point ordinal scales. In
these cases, we analyse:
e The distribution of participant answers on the 5-point scale, comparing the three vehicles
across the whole sample
e The average impacts across the whole sample and disaggregated by country, gender,
and age. The 5-point scale was converted into a numerical one, assuming values from -2
to +2. Again, the assumption is that participants perceive the original scale as a linear
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one, i.e. moves from one point to the next one always correspond to the same increase in

impact

e The distribution of participant answers on the original 5-point scale for each vehicle,
disaggregated by country, gender, and age.

5.7.2 Correlations between impacts

Table 76 shows the correlations between the various impacts of a given vehicle, and the
correlations between the impacts of different vehicles. The correlations are very week to
moderate. As such, separate analyses are conducted for all impacts in the sub-sections that
follow. All correlations are positive i.e. changes in travel time, number of trips, parking needs, and
residence re-location towards more central areas tend to move all in the same direction.

Impact A Impact B N Correlation Type

Travel time (car) Number of trips (car) 5299 0.45 Pearsons
Travel time (car) Parking needs (car) 5299 0.18 Spearman
Travel time (car) Residence location (car) 5299 0.15 Spearman
Number of trips (car) Parking needs (car) 5299 0.20 Spearman
Number of trips (car) Residence location (car) 5299 0.17 Spearman
Parking needs (car) Residence location (car) 5299 0.35 Spearman
Travel time (taxi) Number of trips (taxi) 5268 0.36 Pearsons
Travel time (taxi) Parking needs (taxi) 5268 0.10 Spearman
Travel time (taxi) Residence location (taxi) 5268 0.09 Spearman
Number of trips (taxi) Parking needs (taxi) 5268 0.14 Spearman
Number of trips (taxi) Residence location (taxi) 5268 0.14 Spearman
Parking needs (taxi) Residence location (taxi) 5268 0.32 Spearman
Travel time (bus) Number of trips (bus) 5315 0.53 Pearsons
Travel time (bus) Parking needs (bus) 5315 0.11 Spearman
Travel time (bus) Residence location (bus) 5315 0.16 Spearman
Number of trips (bus) Parking needs (bus) 5315 0.13 Spearman
Number of trips (bus) Residence location (bus) 5315 0.20 Spearman
Parking needs (bus) Residence location (bus) 5315 0.39 Spearman
Travel time (car) Travel time (taxi) 2626 0.53 Pearsons
Travel time (car) Travel time (bus) 2673 0.45 Pearsons
Travel time (taxi) Travel time (bus) 2642 0.52 Pearsons
Number of trips (car) Number of trips (taxi) 2626 0.47 Pearsons
Number of trips (car) Number of trips (bus) 2673 0.44 Pearsons
Number of trips (taxi) Number of trips (bus) 2642 0.53 Pearsons
Parking needs (car) Parking needs (taxi) 2626 0.40 Spearman
Parking needs (car) Parking needs (bus) 2673 0.30 Spearman
Parking needs (taxi) Parking needs (bus) 2642 0.50 Spearman
Residence location (car) Residence location (taxi) 2626 0.49 Spearman
Residence location (car) Residence location (bus) 2673 0.37 Spearman
Residence location (taxi) Residence location (bus) 2642 0.38 Spearman

Note: N=number of observations. It differs from correlation to correlation as each participant answered questions
for two types of vehicle only.
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5.7.3 Impact on travel time

Figure 118 to Figure 120 show the statistical distribution, across the whole sample, of the impact
of the three self-driving vehicles on the travel time (in minutes) of the most frequent trip that
participants currently make. Table 80 shows the average impact by country, gender, and age.

The impacts follow almost normal distributions, centred around a clear peak slightly above zero.
Most values are between -20 and +40 minutes. On average, self-driving cars, taxis, and buses
would increase travel time by 2.2, 3.8, and 1.5 minutes, respectively. These represent relative
increases of 7%, 13% and 5%, considering that the current mean trip duration is 30 minutes as
seen before in Table 71.

On average, almost all sub-sets of the data believe the availability of self-driving cars and taxis
will increase the travel time of their most frequent trip. The exceptions are Cyprus and people
aged 65+, who, on average, believe that travel time would decrease. Self-driving taxis tend to be
associated with slightly higher increases in travel time than self-driving cars. Self-driving buses
are also believed to lead to (small) travel time increases, overall, but not in all countries. Again,
people aged 65+ believe that travel time would decrease with the availability of self-driving buses.

In Cyprus and Greece, buses are believed to lead to a considerably higher increase in bus travel
time, compared with other counties, or to the other two vehicles.

For all three vehicles, men believe travel time increases will be larger than women do, and age is
inversely related to change in travel time: younger age groups believe their travel time will
increase more than older ones do.

In general, there is a tendency among survey participants to think that travel time will increase,
although this increase is small, on average. This tendency could be explained by three
hypotheses:

e Participants may believe that congestion will increase — however, as will be seen later in
Section 5.14.3 of this report, the average perception among survey participants is that
congestion will remain almost the same as now.

o They may believe that self-driving vehicles will be slower than human-driven ones (for
example, because it will be more difficult to travel above the speed limit, or because of
other safety or other features of the vehicles.

e They may be planning to travel longer distances due to increased perceived convenience
or another quality of self-driving vehicles. Their most frequent trip would then require a
longer travel time. The fact that people believe that self-driving cars and taxis would
increase travel time to a larger extent than self-driving bus also supports this hypothesis,
as these modes are private and allow for more flexibility to make longer trips.
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Figure 118. Impact of self-driving car on individual travel time
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Figure 119. Impact of self-driving taxi on individual travel time
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Figure 120. Impact of self-driving bus on individual travel time
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Car Taxi Bus
All 2.2 3.8 15
UK 3.4 4.6 -1.8
Germany 5.6 5.9 2.3
France 1.3 34 -2.0
Netherlands 15 6.7 0.9
Spain 1.6 15 1.9
Poland 1.4 2.9 -0.3
Greece 2.6 31 7.3
Cyprus -0.8 1.0 6.6
Women 0.9 2.6 0.7
Men 3.7 5.1 2.2
18-34 7.3 6.5 6.7
35-64 1.1 3.2 0.8
65+ -2.3 1.8 -4.3

Notes: Values in minutes. Cyprus sample is 18-64 only and is not gender-balanced.

5.7.4 Impact on number of trips

Figure 121 to Figure 123 show the statistical distribution, across the whole sample, of the impact
of the three self-driving vehicles on the number of trips that participants make per week. Table 81
shows the average impact by country, gender, and age. Again, the impacts follow almost normal
distributions, centred around a clear peak slightly above zero. Most values are between -5 and +5
trips. On average, self-driving cars, taxis, and buses would increase number of weekly trips by
1.4, 0.9, and 0.6 trips, respectively. These are modest relative increases of 9%, 6%, and 4%,
respectively, considering that the currently average number of trips survey participants make is
16.1, as seen before in Table 72.

Almost all average impacts are positive, although small in magnitude. However, the 65+ age
group believes, on average, that the three self-driving vehicles would decrease the number of
trips that they make. While it is expected that the flexibility provided by self-driving vehicles could
be linked to more trips, a reduction of trips is also plausible. For example, travel flexibility may
allow individuals to travel to new destinations which are difficult to access now (for example, city
centres, for people living in rural areas), and where more than one activity could be performed,
without the need to make multiple trips to several destinations. There could also be a concern
with the cost of the new modes, which could lead to an intention to reduce trips. In the case of the
65+ group, concerns with aspects of the vehicle (e.g. safety, need to rely on technology) could
also explain expected trip reduction.

Most mean impacts are small in magnitude. They tend to be higher in the four countries with
lower income per capita (Spain, Poland, Greece, and Cyprus), and lower in the four countries
with higher income per capita. In particular, the richest country (Netherlands) has, by far, the
lowest expected increase in number of trips (close to zero).

Age is inversely related to change in number of trips: younger age groups believe the number will
increase more than older ones do.
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Figure 121. Impact of self-driving cars on number of trips
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Figure 122. Impact of self-driving taxis on number of trips
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Figure 123. Impact of self-driving buses on number of trips
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car taxi bus
All 1.3 0.9 0.6
UK 1.0 0.3 -0.6
Germany 1.3 0.6 0.2
France 1.1 0.3 -0.2
Netherlands 0.3 0.2 -0.2
Spain 1.8 1.3 1.2
Poland 2.0 2.0 1.3
Greece 1.9 1.5 1.7
Cyprus 1.5 14 1.9
Women 1.2 0.9 0.6
Men 1.5 1.0 0.5
18-34 2.6 2.1 15
35-64 1.3 0.9 0.5
65+ -0.4 -0.5 -0.8

Notes: Cyprus sample is 18-64 only and is not gender-balanced.

5.7.5 Impact on travel mode substitution

Participants were asked about the proportion of their weekly trips they would substitute with a
self-driving private car, taxi, or bus. The question was asked for each of the current travel modes.
Answers were on a 5-point scale, from “none of them (0%)” to all of them (100%). The figures
below show the distribution of the answers for the self-driving car (Figure 124), taxi (Figure 125)
and bus (Figure 126), across the whole sample. The charts show results only for participants who
currently make at least one trip per week by a given mode. As an example of how to read the
charts, in Figure 124, 10% of participants stated that they would substitute all the trips they
currently make by car, driving alone, with trips by a self-driving car (right-side of the first bar of the
chart). 31% stated that they would not substitute any of the trips they currently make by car
driving alone with trips by a self-driving car (left-side of the first bar).

As shown in Figure 124, considerably higher proportions of participants said they would not
substitute any walking or cycling trips (40% and 37% respectively), compared with those who said
they would not substitute trips currently made by other modes (between 18% and 31%). The
proportions stating they would replace all or most of the trips (i.e. the green bars in the chart) are
also lower for walking and cycling (and fairly similar for all other current modes).

The self-driving taxi would replace slightly less car trips (alone, driving with passenger, or riding
as passenger) than the self-driving car, but about the same proportion of trips by other current
modes (Figure 125). Only 9% said they would replace all of their current trips made by taxi with
trips by self-driving taxi.

The self-driving bus would replace similar proportions of trips as the self-driving taxi, for each
mode (Figure 126). The self-driving taxi would replace slightly less car trips (alone, driving with
passenger, or riding as passenger) than the self-driving car, but about the same proportion of
trips by other current modes. Only 10% said they would replace all of their current trips made by
bus or tram with trips by self-driving bus.
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Overall, there is little evidence that self-driving vehicles would contribute to a substitution of trips
by private modes (e.g. car) to public transport. Only 17% would substitute most or all of their
current car trips driving alone with trips by self-driving bus (Figure 126). In contrast, 27% would
substitute most or all of their bus trips with self-driving car (Figure 124).
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Note: results for a mode include only participants who currently make at least one trip per week using that mode
Figure 124. Trips that self-driving car would substitute, by current travel mode
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Note: results for a mode include only participants who currently make at least one trip per week using that mode
Figure 125. Trips that self-driving taxi would substitute, by current travel mode

179

Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or CINEA. Neither the European
Union nor CINEA can be held responsible for them.



D3.4 - Satellites' needs, impact analysis and mapping
Impact of self-driving vehicles on citizens and organisations in Europe

car - done 37 22 24 1% v
Ci - 'aith
37 23 23 ] 5%
passenger
car - . . -
y Jo% 24% 2% 13M LY
passenges
Bus Of tram 19% 23% 30 1EW 10%
rail 25% 254 2% 16% %
tax 20% 30 2% 169 T
wlk A2% 19% 21% 1% %
cyche 41% 21 10 L% %
moe 24 2f 24% 17 9%

None of them (0%)  Few of them (up 1o 33%) - About dait of them ({X3%-66%)  Mostof them |66%-59%) « All of tham (100%)

Note: results for a mode include only participants who currently make at least one trip per week using that mode
Figure 126. Trips that self-driving bus would substitute, by current travel mode

The following tables quantify trip substitution in terms of percentage of current trips, by each
mode, substituted with self-driving vehicles. This was estimated by multiplying the number of trips
each participant makes by each mode with the mid-point of the interval indicated for substitution.
For example, someone who makes 10 trips per month by car driving alone and indicating they
would substitute “most of them (66%-99%)” with a given self-driving vehicle, would substitute an
estimated number of 10 * 82% = 8.2 trips. The values were then aggregated for the whole sample
to estimate a percentage of substituted trips, i.e., the total number of trips substituted with self-
driving vehicle as a percentage of the total number of trips current made by each of the current
modes. A similar aggregation was then made for countries, genders, and age groups.

The following tables show the results for each of the three self-driving vehicles. It should be noted
the totals across the three vehicles can be above 100%, for a given mode, as no restrictions were
made to participant answers (e.g. one could say they would substitute all their trips by mode with
each of the three self-driving vehicles presented). Besides, using the middle point of the interval
produces only an approximation of the real proportion participants would substitute.

As shown in Table 82, self-driving would substitute an estimated percentage of 37%-39% of trips
currently made by car (driving alone, with passenger, or as passenger). It would substitute slightly
higher percentages (39%-43%) of trips currently made by other motorised modes. It would also
substitute 31%. of trips currently made by walking and cycling — this signals a possible reduction
in the amount of active travel people engage in, with possible impacts on public health.

The proportions of substituted trips tend to be higher in Poland and Spain. Men and women
would substitute roughly the same trips. Substitution rates are inversely related with age.

In all cases, self-driving taxis and buses would substitute smaller proportions of trips currently
made by other modes (Table 83 and Table 84). Self-driving taxis and buses would substitute 43%
of trips currently made by taxi and bus/tram.
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Self-driving buses would substitute 30% of trips currently made by car (Table 84). In contrast,
self-driving cars would substitute 39% of trips currently made by bus or tram.

Table 82. Proportion of trips by other modes substituted by self-driving car, by country,
gender, and age

car-  car - with car - as bus rail taxi walk cycle moto
alone passenger passenger or
tram

ALL 39% 37% 38% 39% 40% 43% 31% 31% 42%
UK 37% 34% 36% 32% 36% 50% 24% 32% 49%
Germany 39% 39% 40% 42% 44% 50%  30% 33% 42%
France 37% 35% 36% 41% 44% 45% 31% 31% 43%
Netherlands  35% 32% 36% 39% 39% 46% 22% 22% 44%
Spain 47% 44% 43% 42% 44% 42% @ 44% 36% 42%
Poland 50% 47% 44% 41% 40% 36% 42%  40% 54%
Greece 34% 34% 35% 37% 35% 40% 26% 30% 34%
Cyprus 31% 30% 29% 47% 43% 42%  22% 26% 34%
Women 38% 37% 36% 38% 40% 43% 31% 31% 40%
Men 40% 37% 41% 41% 41% 43% 31% 31% 43%
18-34 47% 45% 45% 46% 48% 48% 39%  40% 49%
35-64 39% 37% 36% 38% 37% 41% 29% 29% 38%
65+ 26% 25% 25% 28% 28% 30% 25% 20% 21%

Table 83. Proportion of trips by other modes substituted by self-driving taxi, by country,
gender, and age

car - car - with car - as bus rail taxi walk cycle moto
alone passenger passenger or
tram
ALL 28% 31% 29% 36% 36% 43% 30% 30% 41%
UK 26% 28% 25% 28% 30% 48% 22% 29% 43%
Germany 29% 32% 27% 38% 41% 48% 28% 28% 36%
France 26% 28% 32% 39% 39% 52% 28% 31% 43%
Netherlands  24% 24% 28% 31% 29% 49% 23% 22% 49%
Spain 33% 39% 35% 42% 43% 34% 47% 40% 46%
Poland 41% 48% 39% 39% 39% 37% 42% 39% 50%
Greece 23% 25% 28% 33% 29% 39% 23% 33% 32%
Cyprus 19% 19% 20% 39% 37% 39% 15% 27% 29%
Women 27% 31% 28% 35% 35% 41% 31% 29% 40%
Men 29% 32% 32% 3% 37% 44% 29% 31% 41%
18-34 37% 39% 36% 44% 41% 49%  38% 39% 46%
35-64 28% 30% 28% 35% 35% 42% 27% 28% 37%
65+ 15% 20% 19% 24% 23% 24% 26% 21% 33%
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car - car - with car - as bus rail taxi walk cycle moto
alone passenger passenger or
tram

ALL 30% 30% 30% 43% 38% 39% 29% 30% 39%
UK 25% 25% 27% 40% 29% 35% 22% 28% 49%
Germany 29% 30% 29% 45% 41% 48%  25% 26% 40%
France 28% 28% 30% 43% 41% 44% @ 28% 29% 39%
Netherlands  28% 25% 27% 40% 32% 38% 22% 25% 52%
Spain 38% 39% 38% 48% 45% 40% < 43% 38% 41%
Poland 43% 44% 41% 45% 44% 35% 42% 38% 42%
Greece 28% 27% 29% 40% 34% 38% 25% 33% 32%
Cyprus 19% 17% 17% 30% 33% 33% 12% 23% 22%
Women 29% 29% 28% 42% 37% 37% 29% 28% 39%
Men 32% 31% 34% 44% 39% 40% 29% 32% 39%
18-34 38% 37% 35% 47% 41% 42%  35% 37% 44%
35-64 30% 29% 29% 42% 39% 40% 27% 29% 37%
65+ 19% 21% 23% 38% 27% 21% 24% 19% 22%

5.7.6 Impact on parking needs

Impact on parking needs was expressed by participants on a 5-point scale from “reduced
significantly (50% reduction or more) to “increase significantly” (50% increase or more). Almost
equal proportions of participants think their parking needs will increase (19%) and decrease
(18%) with the implementation of the self-driving car (Figure 127). Opinions are similar in the
case of the self-driving taxi and bus. In both cases, the proportion of people who think their
parking needs will decrease is higher than the proportion who think they will increase: 17% think
the taxi will increase parking needs and 26% think it will decrease. The numbers for the self-
driving bus are 14% and 25%, respectively.

This tendency can be quantified by converting the 5-point ordinal scale into a numerical scale
from -2 to +2. Table 85 shows the average impact on this scale. Overall, the impact of the self-
driving car is almost neutral (-0.02). The impacts of the self-driving taxi and bus are negative (-
0.17 and 0.20 respectively).

These results suggest that the self-driving use cases based on private ownership and use (i.e.
the car) is not generally perceived to lead to a change in parking needs. This could be because
people believe that a possible increase in efficiency in parking (because vehicles can keep
moving even when not in use) will be compensated by an increase in car ownership. There is
also a slight tendency for people to perceive that use cases based on private use (taxi) or public
use (bus) lead to some reduction in parking needs. This could be related to an associated
perception that the development of these modes could reduce car ownership.
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Figure 127. Impact of self-driving passenger transport vehicles on parking needs

Table 85. Average impact of self-driving passenger vehicles on parking needs, by country,
gender, and age

Car Taxi Bus
All -0.02 -0.17 -0.20
UK 0.04 -0.04 -0.11
Germany 0.01 -0.15 -0.13
France 0.03 -0.12 -0.07
Netherlands 0.05 -0.10 -0.20
Spain 0.07 -0.01 -0.04
Poland 0.11 0.08 0.04
Greece -0.29 -0.62 -0.62
Cyprus -0.43 -0.78 -0.82
Women -0.03 -0.18 -0.21
Men -0.01 -0.16 -0.19
18-34 0.05 -0.09 -0.12
35-64 -0.03 -0.19 -0.22
65+ -0.10 -0.24 -0.27

Notes: Scale from -2 to +2. Assumes equal importance of distances between the points on the 5-point ordinal
scale shown to participants. Cyprus sample is 18-64 only and is not gender-balanced.

Table 85 shows that perceptions vary by country. In Greece and Cyprus, there is a stronger
perception that parking needs will decrease, for all three types of vehicle. These are the only two
countries with an overall negative score for change in parking needs in the self-driving car case.
In addition, the score is below -0.5 in the other taxi and bus cases. Close or more than 50% of
participants in Greece and Cyprus believe parking needs will decrease after the implementation
of self-driving taxis and buses (Figure 129 and Figure 130). 35% (Greece) and 40% (Cyprus)
think parking needs will decrease after the implementation of self-driving cars (Figure 128). In
Poland, the average perception is that parking needs will increase, for all three vehicles, although
the mean scores are low (Table 85). In the other countries, the average perception is that parking
needs will increase with the implementation of self-driving cars but decrease with the

183

Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or CINEA. Neither the European

Union nor CINEA can be held responsible for them.



D3.4 - Satellites' needs, impact analysis and mapping
MOVEZCCAM Impact of self-driving vehicles on citizens and organisations in Europe
|

implementation of the other vehicles. However, in Spain there are considerable proportions of
participants (almost equal to those in Poland) thinking parking needs will increase.

As seen in both Table 85 and the three figures below, the perceptions of men and women differ
little, for all three vehicles. As seen in the table, the average perceived change in parking needs
decreases with age. However, as seen in the figures, increased age is associated both with fewer
proportions of people thinking that parking needs will increase and with fewer proportions thinking
parking needs will decrease — and with a higher proportion of people with neutral perceptions.
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Figure 128. Impact of self-driving private car on parking needs, by country, gender, and

age
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Figure 129. Impact of self-driving taxi on parking needs, by country, gender, and age
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Figure 130. Impact of self-driving bus on parking needs, by country, gender, and age

5.7.7 Impact on residence location

Impact on residence location was expressed by participants on a 5-point scale from “relocated to
a rural area” to “relocate to the city centre”.

The large majority (76-78%) of participants do not think that self-driving passenger vehicles will
have an effect on their decision of residence location area (Figure 131). Only 2-3% would
consider relocating to the city centre, 11% would relocate close to the city centre, 6% would
relocate to the city’s suburbs, and 3-5% would relocate to a rural area. The decisions to relocate
(or not) are very similar for all three vehicles.

The original scale was converted into a numerical scale from -2 to +2, assuming that higher
values represent a move to more urbanised areas. Table 86 shows the average impact on this
scale. Overall, the impacts are close to zero (i.e. to “no change”): 0.02 (car), 0.04 (taxi) and 0.01
(bus).
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Figure 131. Impact of self-driving vehicles on residence location

Table 86. Average impact of self-driving passenger vehicles on tendency to move to more
urbanised areas, by country, gender, and age

Car Taxi Bus
All 0.02 0.04 0.01
UK 0.03 0.06 0.00
Germany 0.03 0.05 0.02
France 0.02 0.04 -0.03
Netherlands 0.02 0.04 0.01
Spain 0.14 0.15 0.11
Poland 0.09 0.08 0.12
Greece -0.07 -0.07 -0.04
Cyprus -0.18 -0.18 -0.19
Women 0.02 0.03 0.01
Men 0.03 0.04 0.02
18-34 0.12 0.13 0.13
35-64 0.01 0.02 0.00
65+ -0.08 -0.05 -0.12

Notes: Scale from -2 to +2. Assumes equal importance of distances between the points on the 5-point ordinal
scale shown to participants. Cyprus sample is 18-64 only and is not gender-balanced.

Table 86 also shows how average perceptions vary by country, gender, and age. Numbers tend
to be broadly similar across the three vehicles. As in the case of parking needs analysed in the
last section, Greece and Cyprus show a distinct pattern from other countries. In these two
countries there is a net tendency to move to less urbanised areas (i.e. rural areas or city
suburbs), as the mean score on the -2 to +2 scale is negative, for all three vehicles. In other
countries, the mean score is almost always positive. 13% to 17% of participants in the two
countries would consider moving to suburban or rural areas, as seen in Figure 132, Figure 133,
and Figure 134.
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In Spain, the score is considerably higher than in other countries, i.e., there is a stronger
tendency to move to more urbanised areas (i.e. city centre or close to centre). 19-21% of
participants in Spain would consider moving to those areas, as seen in the figures.

The mean scores for men and women are similar and are inversely related with age. The 18-34
group has a net tendency to move to more urbanised areas (mean score of 0.09-0.12), the 25-64
group is close to being neutral (-0.01 to -0.03), and the 65+ group tends move to less urbanised
areas (around -0.1). As shown in the figures, this pattern is driven mostly by the proportion of
people in the three age groups who would consider moving to suburban areas: 17-19% in the 18-
34 age group, 9% in the 35-64 group, and 3% in the 65+ group. These numbers are very similar
to the ones obtained in the case of passenger vehicles.
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Figure 132. Impact of self-driving private car on residence location, by country, gender,
and age
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Figure 133. Impact of self-driving taxi on residence location, by country, gender, and age
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Figure 134. Impact of self-driving bus on residence location, by country, gender, and age

5.8 Models of intentions and impacts - passenger vehicles

5.8.1 Overview

This section estimates statistical models to identify the variables related to the survey
participant’s intentions and perceived impacts of self-driving passenger vehicles analysed in the
previous two sections. Models for intentions include, as dependent variables, the likelihood of
using each of the three passenger vehicles, and the willingness to pay to buy a self-driving car
and to use each of the three vehicles. Models for impacts include, as dependent variables,
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change in travel time, number of trips, parking needs, and residence location, associated with
each of the three vehicles.

The objective of the models is not to predict the factors explaining intentions and impacts. In fact,
the indicators of goodness of fit of the estimated models are modest. The objective is rather to
determine whether specific participant characteristics and other variables are significantly related
to the intentions and impacts, when controlling for other relevant variables. For example, the
models can identify whether some groups (e.g. age groups) have a statistically higher propensity
to report a certain impact than other groups, when controlling for other factors that may also be
related to that impact.

The models consider as variables:

e Participant demographic characteristics: gender, age, education, and health — all as
binary variables

e Participant’s current travel context and behaviour: ownership of driving licence,
ownership of private vehicles, purpose of the most frequent trip, and most important factor
determining choice of travel mode — all as binary variables. The number of trips by each
mode and the duration of the most frequent trip were also included, as continuous
variables.

e Attitude in relation to technology adoption — a binary variable for each answer in the 5-
point scale, with the middle point (“‘early majority”) used as reference category, thus
omitted from the models.

e Level of previous awareness of self-driving vehicles — a binary variable for each
answer in the 4-point scale, with the second point in the scale (“I have only listened about
self-driving vehicles, but | do not know much”) used as the reference category.

e Location, i.e. type of residential area (e.g. city centre, village), and characteristics of the
region (population density and income (Gross Domestic Product per capita).

The model of likelihood of using also includes as variables the impacts that participants expect
that self-driving vehicles would have in their behaviour, i.e. the impacts examined in Section 5.7
(travel time, trips, parking needs, and residence relocation). The hypothesis is that people are
more likely to intend to use a self-driving vehicle if they think that using it will have certain impacts
in their lives that they perceive as beneficial. Parking needs were entered in the model as two
binary variables, one identifying perceived positive changes (i.e., answers of “increase” or
“increase significantly”) and other negative ones (i.e., “reduce” or “reduce significantly”), with “no
change” as omitted category. Residence relocation was entered as a series of binary variables,
each identifying a type of relocation (e.g. “relocation to city centre”), with “no change” as omitted
category.

Ordinal logit models were used for dependent variables expressed on a 5-point scale (likelihood,
and impact on parking needs, residence location). Log-linear models were used for continuous
variables (impact of travel time and number of trips).

For each group of models (e.g. one model for each type of vehicle), variables were removed from
the models when they were not significant at the 10% level in all models.

In this chapter, we report only the signs of the significant variables. Appendix 12 contains the full
models. A positive/negative coefficient denotes that the explanatory variable has a statistically
significant positive/negative influence on the dependent variable.
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5.8.2 Models of intentions about passenger vehicles

The models of likelihood consider only the likelihood of using self-driving vehicles for non-
commuting trips. As seen previously (Section 5.7.2), this likelihood is related to the ones for using
the vehicles for other trip purposes. Non-commuting was used, rather than commuting, as
commuting is not relevant for a large part of the sample (individuals who are not currently
working).

Table 87 shows the estimated models. Likelihood of using a self-driving passenger vehicle is
higher when participants think that it would increase their travel time or number of trips. It
increases both when they think parking needs will increase and decrease, compared with no
change in parking needs. It decreases when participants said they would relocate to rural areas.

Likelihood decreases with age and with not having children. Participants with higher university
degrees (e.g. Master’s, PhD) and those with health issues affecting mobility are more likely to use
self-driving bus, but as likely to use a self-driving car or car, compared with other participants.

As expected, the number of trips currently made by a given mode (conventional car, taxi, or bus)
increases the likelihood of using the equivalent self-driving vehicle, and not having a car
increases the likelihood of using a self-driving bus. Participants with longer current trip durations,
and who attach more importance on travel cost and parking availability are also more likely to use
self-driving vehicles.

As expected, faster adoption of technology, and previous awareness of self-driving vehicles
increases the likelihood of using them.

Again as expected, the likelihood of using all vehicles is higher in city centres, and the likelihood
of using buses is lower in villages (possibly because of current lack of bus services).

Participants in more densely populated regions were more likely to use a self-driving taxi or bus.
Interestingly, regional income is inversely related to likelihood of using all three vehicles.

Car Taxi Bus

Impact on travel time + +

Impact on trips + + +
Impact on parking needs: positive + + +
Impact on parking needs: negative + + +
Relocate to rural - -
Age: 18-34 + + +
Age: 65+ - -

No children - - -
Education: higher university degree +
Health issue +
Health issue (family) -

Current number of trips (car, taxi, or bus) + + +
No car +
Duration of most frequent trip + +
Most important factor: travel cost + + +
Most important factor: parking availability + +

Technology: “innovator” + +
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Technology: “early adopter” + +

Technology: “late majority” - - -
Technology: “laggard” - - -
Not aware of self-driving vehicles - - -

Aware of self-driving vehicles + + +
Well aware of self-driving vehicles + +

City centre + + +
Village -
Region: population density (log) + +

Region: Income per capita (log) - - -

Notes: Ordinal model. Table shows only the sign of significant variables. Appendix 12 contains full models.

Table 88 shows the estimated models of willingness to pay. As expected, willingness to pay
depends positively on current number of trips and regional income (except in the case of the self-
driving bus), and on level of adoption of technology and previous awareness of self-driving
vehicles.

The willingness to pay to buy a car also depends positively on several factors that affect travel
mode choice. It is lower among women, the age 18-34 group, and individuals with no driving
licence or no car.

Willingness to pay to use a self-driving car does not depend on the same variables as buying a
car. It is higher among participants with a health issue, those who currently make longer trips and
living in villages. It is lower among older participants, those without children, with education below
university degree (which is probably an income effect) and those who do not own a car.

Willingness to pay to use a self-driving taxi is higher among women, the youngest age group, and
those who attach importance to parking availability and safety. It is lower among individuals with
no children and in less densely populated regions.

Willingness to use a bus is higher both among the 18-34 and 65+ age groups, those with
education levels below university degree, those who make longer trips, living in villages, and in
more densely populated regions. It is lower among individuals with no children, with a health
issue affecting mobility and living in the city centre.

Table 88. Models of willingness to pay to use self-driving passenger vehicles

Car (buy) Car (use) Taxi Bus
Woman - +
Age: 18-34 - + +
Age: 65+ - +
No children - - -
Education: below university degree - +
Health issue + -
Current number of trips (car, taxi, or bus) + + +
No driving licence -
No car - -
Duration of most frequent trip + +
Most important factor: travel time +
Most important factor: travel cost
Most important factor: convenience/comfort

+ +
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Most important factor: parking availability + +
Most important factor: reliability +
Most important factor: waiting time +
Most important factor: safety + +

Technology: “innovator”

Technology: “early adopter” + +
Technology: “late majority” - -

Technology: “laggard” - -
Not aware of self-driving vehicles - - -

Aware of self-driving vehicles + + +
Well aware of self-driving vehicles +
City centre -
Village + +
Region: population density (log) - +
Region: Income per capita (log) + + +

Notes: Log-linear model. Table shows only the sign of significant variables. Appendix 12 contains full models.

5.8.3 Models of impacts of passenger vehicles

Table 89 shows the model of impact of self-driving vehicles on travel time. There are fewer
significant variables than in the models of intentions seen in the previous section. Age, not having
children, and health issues are inversely related to change in travel time. As expected, current trip
duration is positively related to change in travel time, for all vehicles. Individuals who currently do
not have a car expect more positive changes in car travel time and lower changes in bus travel
time (which may signal that some of them will buy switch from bus to car travel). Attaching
importance to travel cost and parking availability, and living in the city centre or in higher-income
regions, are related to more positive changes on travel time, but not for all three types of vehicles.

Table 89. Models of impact of self-driving passenger vehicles on travel time

Car Taxi Bus
Age: 18-34 + + +
Age: 65+ - - -
No children - - -
Health issue -
Health issue (family) - -
Current number of trips (car, taxi, or bus) +
No car
Duration of most frequent trip
Most important factor: travel cost
Most important factor: parking availability
Technology: “innovator”
Technology: “early adopter”
Technology: “late majority” -
Technology: “laggard” - -
Not aware of self-driving vehicles +
Well aware of self-driving vehicles + +
City centre + +
Region: Income per capita (log) + +

+ |+ +|+ +
+
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Notes: Log-linear model. Table shows only the sign of significant variables. Appendix 12 contains full models.

Table 90 shows the models of the impact of self-driving vehicles on number of trips. The change
in number of trips in inversely related to age. It is higher among women and lower among
individuals without children. Current number of trips and trip duration have a positive influence on
the expected change in trips. Attaching importance to travel cost and parking availability is related
to more trips in the case of the bus. Living in the city centre increases expected number of trips
and living in a richer area decreases that number. Living in a village decreases expected change
in number of trips in the case of the car but decreases that number in the case of the taxi.

Table 90. Models of impact of self-driving passenger vehicles on number of trips

Car Taxi Bus
Woman + +
Age: 18-34 + + +
Age: 65+ - - -
No children - - -
Current number of trips (car, taxi, or bus) + +
Duration of most frequent trip + +
Most important factor: travel cost +
+
+
+

Most important factor: parking availability

Technology: “innovator” + +

Technology: “early adopter” +

Technology: “late majority” - -
Technology: “laggard” -
Not aware of self-driving vehicles + +
Well aware of self-driving vehicles +
City centre + + +
Village - +

Region: Income per capita (log) - - -

Notes: Log-linear model. Table shows only the sign of significant variables. Appendix 12 contains full models.

Table 91 shows the models of impacts on parking needs. The youngest age group is more likely
to report an increase in parking needs than other age groups, for all three vehicles, and the oldest
age group is less likely to report an increase in the case of the self-driving car. Individuals without
children are less likely to report an increase. Education and health are significant for individual
vehicles only. The current number of trips has a positive influence in the case of the taxi and bus,
and attaching importance to travel cost has an influence in the case of the car. Level of adoption
of technology and awareness of self-driving vehicles have positive influences. Regional
population density increases expected parking needs in the case of the car and taxi and regional
income increases expected parking needs in the case of the bus.

Table 91. Models of impact of self-driving passenger vehicles on parking needs

Car Taxi Bus
Age: 18-34 + + +
Age: 65+ -
No children - - -
Education: below university degree +
Health issue -

193

Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessarily reflect those of the European Union or CINEA. Neither the European

Union nor CINEA can be held responsible for them.



D3.4 - Satellites' needs, impact analysis and mapping
MOVEZCCAM Impact of self-driving vehicles on citizens and organisations in Europe

Health issue (family) -
Current number of trips (car, taxi, or bus) + +
Most important factor: travel cost
Technology: “early adopter”
Technology: “late majority”

Well aware of self-driving vehicles
Region: population density (log)
Region: Income per capita (log) +

++|+ +|+

Notes: Ordinal model. Table shows only the sign of significant variables. Appendix 12 contains full models.

Table 92 shows the models of impacts on residence relocation. The dependent variable is the
intention to move to more urbanised areas. The age 18-34 age group has higher probability of
indicating relocation, and individuals without children have lower probability, for all three types of
vehicles. The 65+ age group, those and those who attach priority to travel safety show a lower
propensity than others to move more urbanised areas if self-driving buses are implemented.
Those with health issues affecting mobility also tend to not indicate intention to relocate to more
urbanised areas. Current number of trip and trip duration also tends to have a positive influence.
Level of adoption of technology and awareness are significant but mainly for the highest levels
(“innovator” and “well aware”).

Table 92. Models of impact of self-driving passenger vehicles on intention to move to more
urbanised areas

Car Taxi Bus

Age: 18-34 + + +
Age: 65+ -
No children - - -
Health issue - -
Health issue (family) - -

Current number of trips (car, taxi, or bus) + +
Duration of most frequent trip + +

Most important factor: safety -
Technology: “innovator” + +

Technology: “early adopter” +

Technology: “laggard” -

Not aware of self-driving vehicles -
Well aware of self-driving vehicles + +

City centre + + +
Village -
Region: Income per capita (log) +

Notes: Ordinal model. Table shows only the sign of significant variables. Appendix 12 contains full models.

5.9 Intentions regarding self-driving freight vehicles

5.9.1 Freight transport use cases presented to survey participants

The survey included two freight transport use cases based on self-driving vehicles: delivery robot
(Figure 135) and delivery drone (Figure 136). These use cases were selected from a wider set
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co-created by citizens and organisations in previous activities of the project. Each participant was
presented (randomly) with one of these two use cases. The use cases are defined in terms of
three characteristics: ownership, delivery procedure, and possible time savings for travel and
parking. The delivery robot is specified as a private vehicle - the citizen buys and maintains the
robot and sends it out to pick up or deliver packages. The drone is a service provided by a
company, which owns the vehicle.

Private delivery / pick-up robot

A privately owned robot that goes and collects your orders
(products o food) from one or multiple locations and tring them
at your home of the location you indicate. The robot can ¥s0 be
used in came you want o send goods 50 one o mudtipie locations
within the oy

Charatteratics of 1he servce

o purthane

Rl

e et

Figure 135. Private delivery/pick-up robot use case

Delivery drone

A delvery drone owned By 2 delivery service that picks-up and
droga-off your order st your home or the location you iIndcate
The drone can 350 be used for smadl-backpack sae products,
poodh o food items within the city

Figure 136. Delivery drone use case

5.9.2 Likelihood of using self-driving freight vehicles

Participants stated their likelihood of using either a delivery robot or a delivery drone, not both, as
they were presented with only one of these use cases. As such, correlations between the two
likelihoods cannot be estimated, as the data is completely separate. However, it is possible to
estimate the correlations between both likelihoods and those of using self-driving passenger
vehicles. Table 93 shows the correlations with the likelihood of using a self-driving car for non-
commuting trips (analysed previously in Section 5.6.2). Correlations with other likelihoods of
using self-driving passenger vehicles are not shown, as they are related to the one for self-driving
car for non-commuting trips, as previously mentioned. Spearman correlations were used as both
likelihoods of using passenger and freight variables are expressed on an ordinal scale (a 5-point
scale).

Table 93 shows that the correlations between the private freight use case (i.e. robot) and private
vehicles (car) or private service (taxi) are the highest (0.46), although even these are only
moderate. The other correlations are smaller. This suggests that the answers to questions on
likelihood to use freight vehicles provide extra information than the one provided by those about
passenger vehicles, i.e. it is not only the case that high/low likelihoods of using a self-driving
passenger vehicle are accompanied by high/low likelihoods of using a self-driving freight vehicle.
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Table 93. Correlation between likelihoods of using freight and passenger vehicles

Likelihood A Likelihood B N Correlation
robot car (use — non-commuting) 2657 0.46
robot taxi (use — non-commuting) 2645 0.46
robot bus (use — non-commuting) 2634 0.38
drone car (use — non-commuting) 2642 0.44
drone taxi (use — non-commuting) 2623 0.41
drone bus (use — non-commuting) 2681 0.39

Figure 137 shows participants’ intentions to use the self-driving delivery robot and drone.
Intentions are slightly stronger to use the drone: 11% of participants stated they were highly likely
to use it, and another 23% are somewhat likely. The respective numbers for the delivery drone
are 8% and 18%. The same number was neutral.

The delivery robot has proportions relatively close to those found earlier for buying a self-driving
car (compare with Figure 106 in Section 5.6.2). However, the proportions stating they were
somewhat or highly likely were smaller than those indicated for using a self-driving car or a bus
for various purposes. The delivery drone had proportions closer to those stated for using a self-
driving car or a bus.

Robon 6% 14% 234 18% &%

»N
)

D'cnc 13(“ 2.:,." -

® Highly unlikety Somewhat uniikely Newtral Somewhat likely = Highly bkely

Figure 137. Likelihood of using freight self-driving vehicles

Table 94 shows the mean values of an indicator of likelihood of buying or using the two vehicles,
overall, and by country, gender, and age. As done for passenger vehicles, the 5-point likelihood
scale was converted into a humerical one, assuming values -2 (highly unlikely), -1, 0, 1, and 2
(highly likely).

The mean likelihood is almost always negative for both vehicles, i.e. there is a stronger tendency
for being unlikely to use these vehicles than to being likely.

The mean likelihood of using a delivery robot is -0.5 (on the -2 to +2 scale), i.e. the average
participant has a likelihood between “neutral” and “somewhat unlikely”. Participants in Greece
were almost neutral (-0.05) and those in Cyprus had a positive intention (0.19). The lowest
likelihoods were in the Netherlands (-0.81), France (-0.78), Germany (-0.61), and the United
Kingdom (-0/59). The likelihood decreases with age.
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The mean likelihood to use a delivery drone is less negative than the mean likelihood to use a
robot. Participants in Cyprus were almost neutral (0.02). Again, the lowest likelihoods were in the
Netherlands (-0.47), France (-0.48), Germany (-0.45), but the values for the United Kingdom were
closer to the overall average, compared with the delivery robot. The likelihood was lower for men
(-0.21) than women (-0.36) and is inversely related with age (with the youngest age group being
almost neutral.

Delivery robot Delivery drone
All -0.50 -0.29
UK -0.59 -0.21
Germany -0.61 -0.45
France -0.78 -0.48
Netherlands -0.81 -0.47
Spain -0.47 -0.21
Poland -0.49 -0.22
Greece -0.05 -0.10
Cyprus 0.19 0.02
Women -0.49 -0.36
Men -0.52 -0.21
18-34 -0.06 0.07
35-64 -0.45 -0.28
65+ -1.26 -0.84

Notes: Scale from -2 to +2. Assumes equal importance of distances between the points on the 5-point ordinal
scale shown to participants. Cyprus sample is 18-64 only and is not gender-balanced.

The following figure and map add more detail to the results above for the delivery robot use case.
Apart from Greece and Cyprus, the proportions stating they are (somewhat or highly) likely to use
the robot are between 20% and 30% and the proportions stating they are (somewhat or highly)
unlikely are between roughly 50% and 60% in all countries (Figure 138). The chart also shows
that women and men have very similar intentions, and that likelihood decreases sharply with age.
Among the oldest age group, 62% said they were highly unlikely to use the robot, and another
14% said they were somewhat unlikely — a total of 76% of negative intentions. Only 10% had
positive intentions among this group (with only 3% saying they were highly likely).

The map in Figure 139 shows the proportion of participants (somewhat or highly) likely to use the
delivery robot, by region. To ease comparison, the map uses the same classification scheme and
the same legend colours as the maps shown previously for passenger transport use cases
(Figure 109 to Figure 112 in Section 5.6.2). The proportion of participants stating they are likely to
use the delivery robot is only above 25% in two regions in the United Kingdom: London and
Wales. However, there are also regions in the United Kingdom with proportions below 10%. The
whole of the former East Germany and surrounding regions, as well as some regions in France,
Netherlands, and Poland also have proportions below 10%.
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