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Abstracts
This thesis explores the impacts of the free public transport policy implemented in Tallinn in
January 2013. The analysis is based on the data from two questionnaires in 2012 and 2013.
The data included the social-demographic information, a travelling diary including the
number of trips taken, mode of transportation choice, travel distance and travel time of each
trip etc. and subjective responses from the respondents. Two fixed effect multiple-linear
regression models were built for separately analysing the public transport trips and the
walking trips. The results of the estimation of these two models showed that passengers have
different reactions to the implementation of the free public transportation policy, especially
the young people and the elderly people. Moreover, an impact of the free public transport
policy has been evaluated, and that is that some of travellers’ frequently used travel modes in
Tallinn have been changed after the introduction of the free public transport policy. The free
public transport policy has led to a decrease in the sensitivity of people’s preferences
regarding the Tallinn’s public transport service.

Key words
Free public transport, Tallinn, individual travel behaviour, multiple linear regression
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Introduction
Free public transport is not really free, since there always is someone who pays for the costs.
“Free” public transport means that there is a third payer, such as a company or the
government, who pays for the cost so that passengers can travel for free without buying
tickets. Prior to the introduction of the free public transport policy in Tallinn in 2012, the
policy had been implemented in several cities around the world. For example, Colomiers,
France was the first city in France to offer zero-fare public transport, which has been in
operation since 1971. The government of Lübben, Germany also implemented a free public
transport policy, but this has now been ended. In Kiruna, Sweden, a free public transport
policy was introduced from 2011 to December 2012 In Brussels, Belgium, the government
provided free public transport for students at Dutch-speaking colleges and universities in the
2003-2004 academic year.
Studies involving either a period of free PT (public transport) fares, transferable ticketing or
reduced ticket prices have been undertaken. The positive effects of adjusted fare prices are
well-documented Redman et al (2013). Most of the previous studies have used macro level
data, however, there is a lack of understanding of how individuals react to free public
transport policies. This is either due to the limited availability of data, or due to the scale of,
or limitations to, free public transport policy implementation. The impacts of such policy
implementation on individual level activity-travel patterns (thus their quality of life) are
therefore largely unknown. Therefore, this study uses the data collected from a large-scale
free policy implementation (the policy applies on the public transport system covering the
whole Tallinn municipality) and aims to investigate the impacts of free public transport policy
on the activity-travel behaviour of Tallinn residents.
To properly answer the main goal of the study a separation of questions need to be answered.
These questions are:
-

To explore if the number of public transport trips of individual who has different s
socio-demographic attributes changed before and after the policy implemented.

-

To inspect if the number of walking trips of individual who has different s
socio-demographic attributes changed before and after the policy implemented.

The analysis of this study should help researchers and policy makers to better understand how
individuals from different social groups react differently to the free public transport policy.
This type of analysis, to the authors’ knowledge, has never been done in previous studies.
This thesis is structured in the following manner: Section two provides a literature review.
Section three describes background for the free public transport policy implementation in
Tallinn, the methodology used in this thesis and the descriptive analysis. Section four presents
the model structure. Section five provides the model interpretation and discussion, and
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Section six is the summary and conclusion.

Literature review
A few studies have discussed the influence of a free public transport policy based on different
cases. Some scholars have researched the influence of the free public transport policy based
on price elasticity and travel demand or ridership. For example, by evaluating the impact of
fare integration on transit ridership in Haifa, Israel, Sharaby and Shiftan (2012) point out that
price reduction in public transport makes three desired contributions: 1) it shifts trips from
private car or taxi to bus, contributing to reduced congestion; 2) it creates new trips,
enhancing the opportunity for active participation; 3) it offered travellers more options,
allowing them to choose better routes. Sharaby and Shiftan (2012) also show that travel cost
reduction is mainly due to fare integration. Their results point out the marginal effects of
travel cost savings, corresponding to a 5.5 per cent increase in the “Bus + Walk” choice,
which means that measuring the effect of fares on public transport is rational.

Cats et al (2014) developed a modelling method to evaluate free public transport policies,
which consisted of a before-after analysis using extensive automatic vehicle location (AVL)
and automatic passenger count (APC) data. According to the results of this study, passenger
demand increased by 3 per cent following the introduction of free fares for public transport.
Free fare public transport has unequal impact in districts with different characteristics.
Daly and Zachary (1977) undertook a study to estimate the impact of free public transport on
the journey to work through transport elasticity. The results showed that the car usage of
peak-hour commuters who do not need their car at work would be reduced by 22 per cent, and
that car ownership among commuting households would be reduced by 3 per cent after the
implementation of a free public transport policy.
Hodge et alet al (1994) analysed the impact of a free fare policy in Washington state in the US,
on ridership. According their conclusions, in smaller systems, the cost elasticity of public
transport ridership is approximately -0.3. That means, theoretically, a 100 per cent decrease in
the price implemented in a transport system, when it becomes fare-free, should at least
generate a 30 per cent increase in ridership. Most systems experienced an increase in ridership
closer to 50 per cent.
De Witte et al (2006) undertook a case study involving free public transport in Brussels. They
performed a social cost-benefit analysis using a Social Cost-Benefit Analysis model to
determine whether society as a whole benefitted from the execution of the free public
transport project. The result shows that “free” public transport is a beneficial measure for
society as a whole. This gain is mainly the result of the shift from cars to public transport,
which leads to a significant reduction in accidents, noise, pollution and congestion.
5

Some scholars had different opinions about the impact of free public transport. For example,
according to Perone and Volinski (2003), free fares attracted a considerable number of
‘disruptive’ riders, that is, riders who annoyed regular PT users, thus paradoxically leading to
users who had previously paid asking for charged fares to be reinstated. Hodge et al (1994)
hold a similar opinion. According to Hodge et al (1994), there are two negative sources of
ridership change, which can possibly overwhelm a system and drive away quality ridership:
• Transit riders who would have used other modes, but choose transit because it is free.
• Transit riders who enter the system for negative and criminal purposes.
A study by De Witte et al (2008) show some positive impacts of free public transport,
however, only nine per cent of respondents indicated that ‘free’ public transport would be
attractive enough to car commuters for them to make a modal shift. Bad public transport
connections, speed and availability are also the main barriers to passengers choosing public
transport, as well as fares preventing respondents from travelling by public transport. What is
more, an important capacity increase in public transport would be necessary in order to
capture the potential of a modal shift.
Baum (1973) also holds less optimistic views of free public transport policies, he suggests
that the advocates of free public transport do not consider the loss of efficiency in the
operation and investment processes of transport that would be caused by a total dependence
on subsidy. Although controls, economic comparisons and financial incentives to public
transport managers can guarantee rationality in decisions and policies, when public transport
is totally subsidised, there may be doubts about its continued efficiency and progress.

Methodology and model
3.1 Methodology
The case study is about the free public transport policy of free fare public transport (FFPT) in
Tallinn. The main goal of this policy is to encourage residents to use the public transport
system. To review whether this policy has been achieving its aim, the number of trips and the
travel mode of choice are chosen for analysis.
The reason for choosing the number of trips as an aspect is:
After this policy, the cost per public transport trip decreased. The group of people, such as
those with a low income, who cannot afford to have a car or buy a public transport season
ticket, would have been attracted to use the public transport system after the free public
transport policy was implemented. People, for example housewives, would wish to have more
travel options for entertainment like shopping or going to the cinema. According to Redman
et al (2013) in their study of free PT services offered in a medium-sized transit service in
6

Austin, Texas, USA, free fares encouraged a 75per cent increase in ridership. Paulley et al
(2006) pointed out that income elasticity in Britain appeared to be quite substantial, with a
range between -0.5 and -1.0 in the long run although this was somewhat smaller in the short
run. In other words, if the price of public transport decreased, the demand for public transport
would increase.
To understand the determinants affecting the variation of the number of trips per individual
per day, two data groups, before and after this policy was implemented, are constructed.
The advantage of analysis at the individual level is:
The sensitivity of public transport prices may be different for people with different social
demographic characteristics. For example, high-income people are known to have low price
sensitivity. However, they may take more car trips after the free public transport policy.
Mid-income people might shift from car to public transport to save travel costs, thus helping
to relieve congestion. The influence of each determinant that affects the number of trips
travelled would be different before and after the policy. By undertaking individual-level
analysis, the impact of this policy in different groups of people can be measured. The group of
people receiving the greatest benefit from this policy can also be researched. Whether the free
public transport policy is achieving its goal can also be inspected.
Several linear regression models are constructed here to model the number of trips travelled.
In the linear regression model, simple regression and multiple regression are alternatives. In
this case study, several factors can affect the number of trips. Therefore, the
multiple-regression model is the appropriate model to be used.
3.2 Model setting
Two fixed effects models of the same structure for the number of public transport trips and the
number of walking trips were established using the combined 2012 and 2013 datasets. The
multiple linear regression model used is as follows:
𝑌𝑖,𝑗 = 𝑎 + 𝛽𝑌𝑒𝑎𝑟 ∗ 𝑌𝑒𝑎𝑟 + 𝐵𝑗 ∗ 𝑋𝑖,𝑗 + 𝜀𝑖,𝑗
where
𝑌𝑖,2012
𝑋𝑖,2012
0
𝑌𝑖,𝑗 = (
), 𝑋𝑖,𝑗 = (
),
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0
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𝐵𝑗 = (𝐵2012 𝐵2013 ),
𝐵2012 = (𝛽1,2012 …

𝛽𝑖,2012 ), 𝐵2013 = (𝛽1,2013

… 𝛽𝑖,2013 )

𝑌𝑖,𝑗 means the dependent variable – the number of public transport trips or the number of
walking trips,
𝑎 means constant,
𝑥𝑖𝑗,2012means the independent variable in 2012, 𝑖 means the total explanatory variables,
means the total respondents in 2012,
𝑥𝑖𝑗,2013means the independent variable in 2013, 𝑖 means the total explanatory variables,
means the total respondents in 2013. β is the corresponding coefficient of the explanatory
variable. All coefficients are separated into two parts, each representing the corresponding
variable effect in 2012 or 2013.
The fixed effect model assumes that the marginal effect of the variables in 2012 and 2013
could be potentially different. The fixed effect model explicitly defines the marginal effect coefficients in the linear regression model - of the variable in 2012 and in 2013. Analysts
could compare the variable effects by directly comparing the two marginal effects.
Importantly, in 2013, the public transport network changed, and passengers’ behaviour could
be affected by this change. However, in this case study, we have naive estimation and
regression, so we ignored the influence of the public transport network in Tallinn.

Case study
4.1 Background
The City of Tallinn, the capital of Estonia, provided fare free public transport (FFPT) for all
inhabitants on all public transport services, including trams, trolley buses and ordinary buses,
that are operated by city-run operators, starting on January 1, 2013. This has made Tallinn,
with approximately 420,000 residents, the largest city in the world that offers FFPT1 services
for all its inhabitants Cats et al (2012).
The share of public transport trips in Tallinn

has

decreased dramatically over the last two

decades. The current mode split still favours public transport with a market share of 40per
cent followed by walking (30per cent) and private cars (26per cent).
Before FFPT was introduced in Tallinn, the farebox recovery rate – the percentage of public
transport operational costs that was covered through ticket sales – was 33per cent. The cost of
a single ticket and a monthly card respectively were 1 and 20 euros. The cost of a monthly
card corresponds to approximately 2.5per cent of the average monthly disposable income
1

Fare free public transport
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after tax. The additional subsidy amounts to an annual cost of 12 million euros. What is
important is that public transport fares had already been reduced by 40per cent for Tallinn
residents in 2003. 36per cent of passengers are already exempted from paying public transport
fare based on their socio-economic or occupational profiles, and 24per cent are entitled to
special discounts. The price of public transport is still recognised as a primary problem in
Tallinn. On an annual municipal public transport satisfaction survey from 2010, 49per cent of
the respondents were most unsatisfied with public transport prices followed by crowding
(29per cent) and frequency (21per cent). This led the City of Tallinn to propose an FFPT
policy at a popular referendum, where it was supported by 75per cent of voters, with a
participation rate of 20per cent according to Cats et al (2012).

4.2 Data analysis
4.2.1

The sample

The whole datasets are separated into two groups: before and after the free public transport
policy was implemented. The before policy group includes 1538 respondents in 2012, and the
after policy group includes 1511 individuals in 2013.
The data used are travel diary data, which includes several travel-related questions such as the
trip as a broad phenomenon, according to De Witte et al (2008) who asserted the theoretical
framework presented by Kaufmann (2002), in which making trips depends on the fulfilment
of several factors, considered as potential factors. These factors can be grouped into three
categories (access, skills and appropriation).
Several users’ satisfaction questions are used in the model. Access factors are linked to the
availability of different alternatives or travel modes, financial and time issues. Acquired skills
are linked to the knowledge users have developed as to the various means of travel at their
disposal and of the space in which mobility takes place.
Axhausen et al (2004) asserted that daily travel behaviour is influenced by the position of a
person in their lifecycle and their life-style choices. Life-style choices include decisions about
education and occupation. Both are related to income and car ownership.
Appropriation is developed by taking into consideration users’ experiences, habits,
perceptions and values linked to the travel modes and to space.
After analysing these questions in questionnaires, there are a total of 18 questions, mostly
related to the respondents’ travel behaviour, the attributes of which are related to travel, as the
table below shows.
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Table 1: Description of samples

Description
The age of respondents, above 15 years old
Age
The gender of respondents: 1. Male, 2. Female.
Gender
The income of respondents: 1. ‘Under 300 €’, 2. ‘301-400 €’, 3.
Income
‘401-500 €’, 4. ‘501- 650 €’, 5. ‘651-800 €, 6. ‘801-1000 €’, 7.
‘1001-1300 €’, 8. ‘1301-1600’, 9. ‘Over 1600 €’.
The number of cars per household of respondents; 1. ‘Zero car’, 2.
Car ownership
‘One car’, 3. ‘Two cars’, 4. ‘More than two cars’.
How do respondents usually travel to work, school or other main
Frequently used
destinations during at workdays? 1. ‘Public transport’, 2. ‘Car’, 3.
mode
‘Walking’=3, ‘Bicycle’=4, ‘Other’=5.
Residence in Tallinn Whether respondents have registered in Population Register as
Tallinn’s resident. 1. ‘Yes’, 2. ‘No’.
Nationality (Ethnic) The nationality of respondents. 1. ‘Estonian’, 2. ‘Russian’, 3.
‘Other’.
Highest graduated education level of respondents. 1. ‘Less than
Education level
primary’, 2. ‘Primary or uncompleted secondary’, 3. ‘Vocational
education without secondary’, 4. ‘Vocational with secondary’, 5.
‘Secondary’, 6. ‘Higher and academic’.
The type of house respondents live. 1. ‘Private house’, 2. ‘Terraced
House type
or pair house’, 3. ‘Apartment building’=3.
The district respondents live. ‘Lasnamäe’=1, ‘Mustamäe’=2,
District
‘Haabersti/Õismäe’=3, ‘Kesklinn’=4, ‘Kristiine’=5, ‘Nõmme’=6,
‘Põhja-Tallinn’=7, ‘Pirita/Merivälja’=8.
The average travel distance per trip per individual per day (km)
AVG_D
The average travel time per trip per individual per day (min)
AVG_T
The average of total travel distance per individual per day (km)
TOTAL_D
The average of total travel time per individual per day (min)
TOTAL_TT
The number of trip chain2 made travel per day
Number of Trip
chain
Has public transportation in Tallinn change during last 12 months
Preference to
changed? 1. ‘For better’, 2. ‘Has not changed’, 3. ‘For worse’
Tallinn’s PT
How satisfied are respondents with Tallinn as a living environment?
Satisfaction with
1. ‘Not satisfied at all’=1, 2. ‘Rather not satisfied’, 3. ‘Rather
Tallinn
satisfied’, 4. ‘Very satisfied’.
How satisfied are respondents with own districts as a living
Satisfaction with
environment? 1. ‘Not satisfied at all’=1, 2. ‘Rather not satisfied’, 3.
district
‘Rather satisfied’, 4. ‘Very satisfied’.

2

Trip chain: A round trip of home-to-home of an individual is defined as one trip chain.
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After data screening, observations with missing data were excluded. There are a total of 949
samples in 2012, 776 of which have at least one trip, and a total of 921 samples in 2013, 823
with at least one trip. (Some people had a long journey and did not come back home in the
same day, only travelled to work, which they defined as one trip)
Table 2 shows the mean value of variables and the t-test results for the difference between the
mean of samples from 2012 and the samples from 2013.
Table 2: T-test result of the difference between the mean of samples in 2012 and 2013

2013
Mean

Number of trips
2.03

Age
49.21

AVG_D
8.28 Km

AVG_TT
28.72 minutes

N

921

921

921

921

Std. Deviation

1.037

18.586

16.41 Km

21.94 minutes

2012
Mean

Number of trip
2.01

Age
48.69

AVG_D
6.85 Km

AVG_TT
25.98 minutes

N
Std. Deviation
t-value

949
1.304
-0.366

949
19.047
-0.597

949
13.54 Km
-2.059**

949
23.33 minutes
-2.615**

2013
Mean

TOTAL_D
17.41 Km

TOTAL_TT
62.68 minutes

TRIP CHAIN
1.04

N
Std. Deviation

921
27.14 Km

921
44.62 minutes

823
0.363

2012

TOTAL_D
15.32 Km
949

TOTAL_TT
61.12 minutes
949

TRIP CHAIN
1.08
776

Mean
N

25.09 Km
56.01 minutes
Std. Deviation
-1.73*
-0.665
t-value
The number with ** means t-test at Sig. 0.05
The number with * means t-test at Sig. 0.1
Others are insignificant

0.419
-2.615**

As Table 2 shows, the average individual average travel distance per trip in a day increased
significantly 1.43 kilometres after the free public transport policy was implemented. The
average individual travel time per day also increased significantly at a 95per cent confidence
level in 2013, which makes sense because the average distance increases. The average
individual total travel distance in a day also increases, significantly at 2.09 kilometres.

11

4.2.2

The descriptive analysis of social demographic variables

As Figure 1 shows, more females were sampled than men in both 2012 and 2013. The
percentage of males in 2012 is 39.9per cent and in 2013 this increased to 41.5per cent. The
percentage of females in 2012 is 60.1per cent and in 2013 this decreased to 58.5per cent. In

Figure 1: Socio-demographic profiles in Tallinn in 2012 and in 2013

both 2012 and 2013, the share of the group of ages 15 to 19 is the smallest. The share of the
group of ages 60 to 74 is the largest. The share of the group of ages 40 to 49 increased
significantly in 2013. Although there was a different share of different groups of ages in 2012
and in 2013, the difference is not significant3. Additionally, the share of individuals with no
12

cars increases in 2013 compared to that in 2012. A similar trend can also be found in the share
of individuals with one car. The share of the other two groups declines. There are two possible
reasons behind this: one is because this is a random sample; the other is that the free public
transport policy causes people to decrease their car ownership. Fourth, both in 2012 and in
2013 the share of income skews normal distribution. The share of the group with an income
of 301 to 400 euros per month is the largest. The share of the group with income under 300
euros per month decreased compared to 2013, and the share of the group with an income
between 301 to 400 euros per month significantly increased. The Figure 2 also shows that,
both in 2012 and in 2013, public transport has the highest share of the frequently used mode
followed by the share of cars. The share of public transport increased significantly, and the
share of the other two travel modes decreased. This shows that people have been using public
transport more often since the free public transport policy was implemented. Importantly, in
2012, the share of the group of people who thought Tallinn’s public transport had not changed
was the largest. However, in 2013, the share of the group of people who thought Tallinn’s
public transport was better increased significantly and became the largest. Such a result
partially reflects that the free public transport policy has had a positive effect on the
attractiveness of public transport in Tallinn.
Table 3: The average number of public transport trips per day for different groups in 2012 and in 2013
Variable name

2012

2013

Year

1.06

1.17

Male

0.87

0.97

Female

1.19

1.32

15-19

1.44

1.55

20-29

1.35

1.20

30-39

0.92

0.96

40-49

1.01

1.12

50-59

1.24

1.05

60-74

0.89

1.39

75+

0.92

1.18

Zero car

1.35

1.46

One car

0.88

0.90

Two cars

0.57

0.63

More Two cars

0.59

0.33

Until 300 €

1.15

1.21

301 - 400 €

0.95

1.27

Gender

Age

Car ownership

Income

13

401 - 500 €

1.30

1.21

501 - 650 €

1.02

1.38

651 - 800 €

1.04

0.98

801 - 1000 €

0.80

0.68

1001 - 1300 €

0.95

0.56

1301 - 1600 €

1.56

1.44

Over 1600 €

0.22

0.82

Public transport

1.54

1.62

Frequently used

Car

0.09

0.12

mode

Walking

0.52

0.35

Bicycle

0.00

0.00

Residence

1.05

1.21

Non-residence

1.16

0.65

Estonian

1.08

1.18

Russian

1.10

1.18

Other

0.73

1.08

Less than primary

0.67

1.06

Primary or uncompleted secondary

1.10

1.22

Vocational education without secondary

0.97

1.47

Vocational with secondary

1.10

1.10

Secondary

1.13

1.26

Higher and academic

1.02

1.09

Lasnamäe

0.89

1.16

Mustamäe

1.32

1.13

Haabersti/Õismäe

1.09

1.30

Kesklinn

1.04

1.08

Kristiine

1.16

1.47

Nõmme

0.85

1.11

Põhja-Tallinn

1.27

1.12

Pirita/Merivälja

0.90

1.14

For better

1.01

1.25

Resident

Nationality (Ethnic)

Education level

District

Preference to

14

Tallinn’s PT

Satisfaction of

Has not changed

1.08

1.09

For worse

1.19

1.15

Not satisfied at all

0.94

0.67

Rather not satisfied

0.90

1.09

Rather satisfied

1.07

1.21

Very satisfied

1.14

1.09

Not satisfied at all

0.76

0.89

Rather not satisfied

1.15

1.12

Rather satisfied

0.99

1.21

Very satisfied

1.22

1.11

Private House

0.90

0.90

Terraced- or pair house

0.54

1.00

Apartment building

1.09

1.19

Tallinn as a living
environment

Satisfaction of own
district as a living
environment

House type

Table 4: The average number of walking trips per day for different groups in 2012 and in 2013
Variable name

2012

2013

Year

0.35

0.28

Male

0.26

0.19

Female

0.41

0.34

15-19

0.38

0.42

20-29

0.38

0.38

30-39

0.32

0.23

40-49

0.22

0.24

50-59

0.34

0.26

60-74

0.46

0.25

75+

0.31

0.28

Zero car

0.43

0.31

One car

0.32

0.26

Two cars

0.19

0.15

More than two cars

0.09

0.00

Under 300 €

0.37

0.37

301 - 400 €

0.37

0.26

401 - 500 €

0.38

0.32

Gender

Age

Car ownership

Income

15

501 - 650 €

0.34

0.16

651 - 800 €

0.19

0.27

801 - 1000 €

0.44

0.23

1001 - 1300 €

0.48

0.22

1301 - 1600 €

0.22

0.11

Over 1600 €

0.00

0.18

Public transport

0.32

0.26

Frequently used

Car

0.11

0.05

mode

Walking

1.13

1.35

Bicycle

0.50

0.00

Residence

0.36

0.27

Non-residence

0.25

0.35

Estonian

0.37

0.28

Russian

0.34

0.27

Other

0.20

0.26

Less than primary

0.52

0.38

Primary or uncompleted secondary

0.24

0.37

Vocational education without secondary

0.39

0.47

Vocational with secondary

0.33

0.25

Secondary

0.40

0.29

Higher and academic

0.34

0.23

Lasnamäe

0.35

0.32

Mustamäe

0.34

0.19

Haabersti/Õismäe

0.40

0.53

Kesklinn

0.54

0.44

Kristiine

0.39

0.17

Nõmme

0.22

0.11

Põhja-Tallinn

0.35

0.20

Pirita/Merivälja

0.00

0.00

For better

0.31

0.23

Has not changed

0.38

0.34

For worse

0.28

0.20

Not satisfied at all

0.00

0.50

Rather not satisfied

0.35

0.26

Rather satisfied

0.38

0.28

Very satisfied

0.28

0.28

Satisfaction with

Not satisfied at all

0.24

0.22

own district as a

Rather not satisfied

0.34

0.28

Resident

Nationality (Ethnic)

Education level

District

Preference to
Tallinn’s PT

Satisfaction with
Tallinn as a living
environment
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living environment

House type

Rather satisfied

0.38

0.29

Very satisfied

0.30

0.25

Private house

0.28

0.14

Terraced- or pair house

0.08

0.00

Apartment building

0.36

0.29

As Table 3 shows, after the free public transport policy had been implemented, the average
number of individual public transport trips per day increased significantly3 from 1.06 to 1.17.
Females seemed to make made more public transport trips than males in both 2012 and 2013
and this difference is almost the same in both years. The average number of public transport
trips of male increases significantly2 from 0.87 to 0.96. The average number of public
transport trips of females also increases significantly from 1.19 to 1.32. That indicates that
females tend to take more public transport trips per day than males.
Furthermore, there is a phenomenon that the number of public transport trip fluctuates
following an increase of age in both 2012 and 2013. When comparing 2012 and 2013, the
number, the number of public transport trips in the age group between 60 and 74 and the age
group over 75 increased significantly, while the average number of public transport trips per
day in the 20-29 and 50-59 age groups decreased. A possible reason is that the policy attracts
more elderly people to travel by public transport, leading the public transport to be crowded
and so forcing some young people to choose another mode of travel.
People with more cars tended to travel less by public transport in 2012. In 2013, the
phenomenon is still evident. However, the different is, excluding the group of people having
more than two cars tend to travel less by public transport than in 2012, the other three groups
of people travelled more by public transport than in 2012. In particular, the average number of
public transport trips of people with no cars increased significantly.
In 2012, there was a phenomenon wherein the average number of public transport trips per
day fluctuated among the groups with different monthly income. The group with an income
over 1600 euros travelled least by public transport. In 2013, however, the average number of
public transport trips of the group with an income over 1600 euros increased significantly.
The average number of public transport trips of the group with a monthly income between
501 euros and 650 euros also increased sharply. However, there are a total of five groups of
people travelling less by public transport in 2013 than in 2012. That of the group with the
monthly income between 1001 and 1300 euros decreased significantly. What is interesting is
that the average number of public transport trips per day of the group with an income between
401 and 500 euros decreased in 2013, although the monthly income of this group of people
cannot be considered to be a high income.
3

t-test at Sig 0.05
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As Table 3 shows, it seems that public transport passengers tended to take more trips than
other modes of transport, in both 2012 and 2013, and cyclists did not make any public
transport trips. Interestingly, car drivers tended to male slightly more public transport trips in
2013 compared to 2012, while pedestrians tended to make fewer public transport trips in 2013
than in 2012.
The average number of public transport trips per day of the group of Tallinn’s resident
increased in 2013, while the average number of public transport trips per day of the group of
non-Tallinn residents decreased significantly. Such a result partially reflects that the free
public transport policy has had clearly different effects on residents and non-residents. The
equity effect is a potential research question in the following section.
In 2012, there was a fluctuation in the average number of individual public transport trips per
day among groups with different education levels. In 2013, the average number of individual
public transport trips per day of groups of a lower education level, such as the group of lower
than primary education, the group of primary or uncompleted secondary, and the group of
vocational education without secondary, grows sharply. The average number of individual
public transport trips per day of the group of vocational education with secondary is almost
the same as in 2012. The average number of individual public transport trips per day of the
group of secondary and the group of higher and academic education levels slightly increased.
The average number of public transport trips per day of the group of people living in
Lasnamäe, Haabersti/Õismäe, Kristine, Nõmme and Pirita/Merivälja increased significantly in
2013. The average number of public transport trips per day of the group of people living in
Mustamäe and Põhja-Tallinn decreased in 2012. There are reasons behind this: 1. The policy
affects people unequally in different districts. 2. The public transport networks in different
districts are also different, which affects passengers’ choice of transport mode.
In 2012, the average number of public transport trips per day of the group of people in their
own district is not satisfied at all, as the living environment is smallest. In contrast, the group
of people who thought their own district to be very satisfied as a living environment shows
the largest average number. In 2013, there can be seen a significant increase in the average
number of public transport trips per day of the group of people who think their own district to
be rather satisfied with their living environment. An extraordinary phenomenon is that the
average number of public transport trips per day of the group of people very satisfied with
their living environment in Tallinn decreased, while the average number of public transport
trips per day of the group of people who thought Tallinn to be rather unsatisfied with the city
as a living environment increased.
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As Table 4 shows, after implementation of the free public transport policy, the average
number of individual walking trips per day decreased significantly from 0.35 to 0.27.
Males make fewer walking trips than females in both 2012 and 2013, and this difference is
almost the same in 2012 compared to 2013. The average number of walking trips of males
declines significantly from 0.26 to 0.19. The average number of walking trips of females also
decreases significantly from 0.41 to 0.34.
Furthermore, there is a phenomenon that the number of walking trips fluctuates following an
increase in age in both 2012 and 2013. However, compared with 2012 and in 2013, The
number of walking trips of the group of ages between 60 and 74, the group between 50 and 59
and the group between 30 and 39 decreased significantly, while the average number of
walking trips per day in the group between 15 and 19 and the group between 40 and 49
increased.
In 2012, a phenomenon is evident that the average number of public transport trips per day
fluctuates among groups of different monthly incomes. The group with an income over 1600
euros travels least by walking. However, in 2013, excluding the group with a monthly income
of over 1600 euros and the group with a monthly income between 651 and 800 euros this
increased significantly; almost all groups of people travel less by public transport in 2013 than
in 2012. The group with a monthly income between 1001 and 1300 euros, between 801 and
1000 euros and between 501 and 650 euros decreased significantly. Interestingly the average
number of walking trips per day of the group with an income less than 300 euros per month
does not change.
Additionally, in both 2012 and 2013, there is a fluctuation in the average number of individual
walking trips made per day among groups of different education levels. In 2013 the average
number of individual public transport trips per day of the group of primary or uncompleted
secondary, and the group of vocational education without secondary, grows sharply. The
average number of individual walking trips per day by the group with an education level less
than primary, vocational with secondary, secondary, and higher and academic, decreased
significantly.
The average number of walking trips per day of the group of people living in Lasnamäe,
Mustamäe, Kristine, Nõmme and Põhja-Tallinn decreased significantly in 2013. The average
number of public transport trips per day of the group of people living in Haabersti/Õismäe
increased in 2013. The average number of walking trips per day of the group of people living
in Pirita/Merivälja is zero. That indicates the people lives in Pirita/Merivälja have no interest
in walking trips both in 2012 and in 2013.
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Figure 2: The number of trip chains* in different ‘Age’ groups in 2012 and in 2013

As Figure 2 shows, the share of one trip chain per day is largest both in 2012 and in 2013 in
each ‘age’ group. This means most people only leave their home once per day. In 2013, the
share of one trip chains per day still increased. In particular, when focusing on the group of
people of 15-19 years old, it could be found that, in 2012, they had four trip chains and three
trip chains per day. However, in 2013, the share of three trip chains a day and four trip chains
a day decreased to zero. This means that increasing numbers of people have preferred to visit
more destinations in one trip chain after the policy was introduced.
As Figure 3 shows, although the share of public transport is the largest in all ‘age’ groups, the
distributions of frequently used modes in different ‘age’ groups are different in 2012 and 2013.
The changes of the shares of most frequently used modes in different ‘age’ groups are also
different before and after the policy. For example, those above 75 years old travel more by
public transport and less by foot. The share of cars is almost the same in 2012 and 2013 in this
group. Similarly, those who are 60-74 years old travel more by public transport and less by
walking in 2013, but the share of cars can also be seen to have decreased in this group.
Additionally, the distribution of frequently used modes in the ‘30-39’ age group is almost the
same before and after the policy. This phenomenon indicates that those between 30 and 39
years old are not interested in the free public transport policy.
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Figure 3: Frequently used mode in different ‘Age’ groups in 2012 and in 2013
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Figure 4: Frequently used mode in different districts in 2012 and in 2013

As Figure 4 shows, although the share of public transport is highest in all districts compared
to cars and walking, the distributions of frequently used modes in different districts varies
between 2012 and 2013. The changes of the share of most frequently used modes in different
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districts are also different before and after the policy. For example, the distribution of
frequently used modes in Kesklinn 4 is almost the same before and after policy. This
phenomenon indicates that the people living in the city centre are not significantly affected by
the free public transport policy. Those who live in Põhja-Tallinn5 travel more by public
transport and car, and travel less by walking since the policy was implemented. However, the
share of car usage in Nõmme decreased sharply after the policy was implemented. In contrast,
the share of public transport in this district increased noticeably after the policy was
introduced. These phenomena partially indicate the policy to have had an unequal effect on
the individual lives of those in different districts.

Result and discussion
5.1 Setting
The above descriptive analysis shows that individual travel patterns, number of trips travelled
and mode choices changed significantly after free public transport was implemented. Several
explanatory variables are then chosen from the above descriptive analysis. Detailed
information about explanatory variables is shown in Table 5.
Table 5: Description of explanatory variables

Variable name

Description

Year

Data from2012 or 2013

Dummy, 2012=0, 2013=1

Gender

Male or female

Dummy, Male=1, female=0

Age

15-19

75+

The respondent is between 15 to 19
years old
The respondent is between 20 to 29
years old
The respondent is between 30 to 39
years old
The respondent is between 40 to 49
years old
Reference variable
The respondent is between 60 to 74
years old
The respondent above 75 years old

None car
One car
Two cars

The respondent does not have a car
Reference variable
The respondent has two cars

20-29
30-39
40-49
50-59
60-74

Car ownership

4

This district is located in city centre

5

This district is located at north Tallinn
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Income

More Two cars

The respondent has more than two
cars

Until 300 €

The respondent’s monthly income is
under 300 €
The respondent’s monthly income is
between 301 and 400 €
The respondent’s monthly income is
between 401 and 500 €
The respondent’s monthly income is
between 501 and 650 €
Reference variable

301 - 400 €
401 - 500 €
501 - 650 €
651 - 800 €
801 - 1000 €
1001 - 1300 €
1301 - 1600 €
Over 1600 €
Average travel time
Frequently used mode

The respondent’s monthly income is
between 801 and 1000 €
The respondent’s monthly income is
between 1001 and 1300 €
The respondent’s monthly income is
between 1301 and 1600 €
The respondent’s monthly income is
between 651 and 800 €
The number of individual average
travel time per trip

Public transport
Car

The respondent frequently travel by
PT
Reference variable

Walking

The respondent frequently travel by
walking

Bicycle

The respondent frequently travel by
bicycle

Resident

Yes or No

Dummy, yes=1, no=0

Nationality

Estonian
Russian

The respondent is Estonian
Reference variable

Other

The respondent is from other
countries

Less than primary
Primary or
uncompleted secondary
Vocational education
without secondary

Reference variable
The respondent received primary or
uncompleted secondary education
The respondent received vocational
education without secondary
education
The respondent received vocational

Education level

Vocational with
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secondary
Secondary
Higher and academic
District

Lasnamäe
Mustamäe
Haabersti/Õismäe
Kesklinn
Kristiine
Nõmme
Põhja-Tallinn

Preference to Tallinn’s
PT

The respondent lives in
Pirita/Merivälja

For better

The respondent thought Tallinn’s
PT had been better during last 12
months
Reference variable
The respondent thought Tallinn’s
PT had been worse during last 12
months

Not satisfied at all

Rather not satisfied

Rather satisfied
Very satisfied

Satisfaction with own
district as a living
environment

The respondent lives in Lasnamäe
The respondent lives in Mustamäe
The respondent lives in
Haabersti/Õismäe
The respondent lives in Kesklinn
The respondent lives in Kristiine
The respondent lives in Nõmme
Reference variable

Pirita/Merivälja

Has not changed
For worse

Satisfaction with
Tallinn as a living
environment

with secondary education
The respondent received secondary
education
The respondent received higher and
academic education

The respondents defining Tallinn as
not satisfying at all as a living
environment
The respondents defining Tallinn as
very satisfying as a living
environment
Reference variable
The respondent thought Tallinn is
very satisfied as a living
environment

Not satisfied at all

The he respondent defining own
district as not satisfying at all as a
living environment

Rather not satisfied

The respondents defining own
district as rather unsatisfying as a
living environment

Rather satisfied

Reference variable

Very satisfied

The respondent defining own
district as very satisfying as a living
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environment
House type

Private House
Terraced- or pair house
Apartment building

Reference variable
The respondent living in terraced-or
pair house
The respondent livings in apartment
house

5.2 Result
Table 6 shows statistics of a regression model for the number of public transport trips: R is the
correlation coefficient. R Square is the squared correlation coefficient, also known as the
coefficient of determination, the determination of the degree of linear regression fitness. The
value of R Square in the model is 0.4151, which means that the result of the fit between the
model and the sample points is acceptable.
Table 6: Summary of multiple-linear model for the number of public transport trips

Model Summary
Model

R

R Square

Adjusted R Square

2012&2013

0.6642

0.4151

0.3838

The estimation result of the fixed effect model for the number of public transport trips is
shown in Table 7. To indicate the effect of the free public transport policy, the significance of
the coefficients of the model will be tested. If the T-value of one is larger than 1.96 (95per
cent significance level)6, the coefficient is significant. Each variable has two coefficients: one
for 2012, the other for 2013. By comparing the coefficients of each variable in 2012 and 2013,
the influence of the policy can be evaluated.
Table 7: Estimation result of fixed effect model for the number of public transport trips

Variable name

Coefficients
2012

Constant

-0.261

Year

-0.310

Gender

Age

6

2013

Man or woman

-0.003

-0.105

15-19

0.306

0.438*

20-29
30-39

0.196
-0.051

0.117
0.143

40-49

-0.067

0.112

Considering the observation of around 920, a 95per cent confidence interval is appropriate on the

statistics test.
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Car ownership

60-74

-0.360*

0.124

75+

-0.313*

-0.171

Zero car

0.101
-0.041
0.031

-0.134
-0.016
0.062

301 - 400 €
401 - 500 €
501 - 650 €
801 - 1000 €
1001 - 1300 €
1301 - 1600 €

-0.152
-0.270*
-0.023
-0.145
-0.237
-0.079
-0.013

-0.172
0.011
0.045
0.147
-0.043
-0.024
0.211

Over 1600 €

-0.153

-0.106

0.013*

0.011*
1.620*
0.253
0.214

Two cars
More Two cars
Until 300 €

Income

Average travel time
Public transport
Frequently used mode

Walking
Bicycle

1.400*
0.522*
0.325

Resident

Yes or No

-0.096

0.120

Estonian

-0.071
-0.224

-0.124
-0.087

0.342

-0.154

0.420
0.477*
0.437*
0.533*

0.222
-0.010
0.071
0.077

-0.334*
-0.020
-0.285*
-0.228
-0.176
-0.186
-0.135

0.167
0.098
0.267
0.157
0.319*
0.108
0.229

-0.036
-0.141

0.125
0.023

-0.004
-0.078

-0.399
-0.126

Nationality

Education level

Other
Primary or uncompleted
secondary
Vocational education without
secondary
Vocational with secondary
Secondary
Higher and academic
Lasnamäe

District

Preference to Tallinn’s PT
Satisfaction of Tallinn as a
living environment

Mustamäe
Haabersti/Õismäe
Kesklinn
Kristiine
Nõmme
Pirita/Merivälja
For better
For worse
Not satisfied at all
Rather not satisfied
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Satisfaction of own district
as a living environment

Very satisfied

0.165

-0.068

Not satisfied at all

-0.202
-0.039
-0.194*

-0.198
0.044
0.035

0.075
0.139

0.217
0.054

Rather not satisfied
Very satisfied
Terraced- or pair house

House type

Apartment building

The number with * means at Sig. 0.05
Other wise is insignificant
Table 8: Summary of multiple-linear model for number of walking trips

Model Summary
Model

R

R Square

Adjusted R Square

2012&2013

0.7259

0.5270

0.5017

Table 8 shows the statistics of the model regression: R is the correlation coefficient. R Square
is the squared correlation coefficient, also known as the coefficient of determination, the
determination of the degree of linear regression fitness. The value of R Square in the model is
0.7436 which means the result of the fitting between the model and the sample points is
acceptable.
The estimation result of the fixed effect model for the number of walking trips is shown in
Table 7. To indicate the effect of the free public transport policy, the significance of the
coefficients of the model will be tested. If the T-value of one is larger than 1.96 (95per cent
significance level), the coefficient is significant. Each variable has two coefficients: one for
2012, the other for 2013. By comparing the coefficients of each variable in 2012 and 2013,
the influence of the policy can be evaluated.
Table 9: Estimation result of fixed effect model for the number of walking trips

Variable name

Coefficients
2012

2013

Constant

0.094

Year

1.892*

Gender

Man or woman

-0.109

-0.120

Age

15-19

-0.003
0.022
0.017
-0.091
0.098
-0.125

0.281
0.241*
0.258*
0.102
0.049
-0.274*

20-29
30-39
40-49
60-74
75+
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Car ownership

Zero car
Two cars
More than two cars

-0.025
-0.051
0.011

-0.254*
-0.057
-0.746

Income

Under 300 €
301 - 400 €
401 - 500 €
501 - 650 €
801 - 1000 €
1001 - 1300 €
1301 - 1600 €
Over 1600 €

0.010
0.095
0.108
0.105
0.180
0.282
0.014
0.075

0.053
0.039
0.067
0.007
0.143
0.118
0.021
-0.310

0.000

0.009*

Average travel time
Frequently used mode

Public transport
Walking
Bicycle

0.167
1.013*
0.261

-0.015
-0.192
-0.544

Resident

Yes or No

0.085

-0.082

Nationality

Estonian
Other

0.085
-0.096

-0.021
-0.014

Education level

Primary or uncompleted
secondary
Vocational education
without secondary
Vocational with secondary
Secondary
Higher and academic

-0.177

-0.466

0.003

0.135

-0.086
-0.019
-0.063

-0.287
-0.185
-0.262

District

Lasnamäe
Mustamäe
Haabersti/Õismäe
Kesklinn
Kristiine
Nõmme
Pirita/Merivälja

0.006
0.002
0.089
0.103
0.053
-0.166
-0.355

0.290*
0.245*
0.517*
0.216
0.326*
0.038
-0.033

Attitude to Tallinn’s PT

For better
For worse

-0.043
-0.023

-0.014
0.176

Satisfaction with Tallinn as
a living environment

Not satisfied at all
Rather not satisfied
Very satisfied

-0.271
0.056
0.088

1.282*
-0.245*
-0.036

Satisfaction with own
district as a living

Not satisfied at all
Rather not satisfied

-0.147
-0.017

-0.003
-0.043
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environment

Very satisfied

0.037

0.009

House type

Terraced- or pair house
Apartment building

-0.280
-0.091

0.414
-0.005

The number with * means at Sig. 0.05
Other wise is insignificant

5.3 Discussion
As shown in Table 7, both in 2012 and in 2013 the explanatory variables regarding ‘gender’,
‘car ownership’, ‘resident’, ‘nationality’, ‘preference to Tallinn’s PT’, ‘satisfaction with
Tallinn as a living environment’, ‘satisfaction with own district as a living environment’ and
‘house type’ have an insignificant impact on the number of trips travelled compared to their
reference variables, both before and after policy implementation. This indicates that in both
2012 and in 2013 ‘gender’, ‘car ownership’, ‘resident’, ‘nationality’, ‘preference to Tallinn’s
PT’, ‘satisfaction with Tallinn as a living environment’, ‘satisfaction with own district as a
living environment’ and ‘house type’ have insignificant effects on the number of individual
public transport trips per day. This also indicates the free public transport policy does not
affect the marginal values of these explanatory variables, since they are both insignificant
before and after the policy.
As illustrated in Table 7, the value of ‘year’ means the difference in the number of public
transport trips per day in Tallinn in 2013 and 2012, when all other explanatory variables are
controlled. The value that is not significant indicates that the number of public transport trips
in Tallinn did not change significantly after the implementation of the policy, where all other
explanatory variables were controlled.
As Table 7 shows, in 2012 the average number of public transport trips per day of the ‘15-19’
age group is not significant compared to the ‘50-59’ age group. In 2013, the 15-19 age group
show a significantly higher than average number of public transport trips per day - 0.438 when compared with the ‘50-59’ age group.
Furthermore, in 2012, the ‘60-74’ age group show a significantly lower than average number
of 0.360 public transport trips per day compared to the group of people between ‘50-59’ years
old. However, in 2013 the average number of public transport trips per day taken by the
‘60-74’ age group is insignificant compared to the ‘50-59’ group.
Thirdly, in 2012, the group of people over 75 years old had a significantly lower than average
0.313 public transport trips per day when compared to the ‘50-59’ age group. However, in
2013, the average number of public transport trips per day taken by the group of people over
75 years old is insignificant compared with the ‘50-59’ age group.
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This indicates that the free public policy has affected the ‘age’ category. The policy leading to
the difference in the average number of individual public transport trips taken per day
between the ‘60-74’ age group and the ‘50-59’ age group became insignificantly. Furthermore,
the difference of the average number of individual public transport trips per day between the
group of people over 75 years old and the group of people between 50-59 years old also
became insignificant. The policy also resulted in the difference of the average number of
individual public transport trips per day between the ‘15-19’ and ‘50-59’ age groups becoming
significant.
This result makes sense, because the elderly and young people, especially students, are the
major users of public transport. Free public transport attracts them to take more public
transport trips. Considering the situation before the policy was implemented, where those
aged 65 and over were already exempt from paying public transport fares, this most likely
indicates that the free public transport policy has had a significant influence on the group of
people aged from 60 to 64, who are elderly but who were not covered by the former policy.
As shown in Table 7, in 2012 the group of people with a monthly income between 301 and
400 euros took significantly fewer public transport trips per day (0.270) than the group of
people with a monthly income between 651 and 800 euros. However, in 2013, after the
introduction of the policy, the difference of the number of public transport trips between these
two groups became insignificant. This situation makes sense, because the policy reduced the
fare for public transport ticket, which increased the attractiveness of public transport for the
lower-income group of people. The price-reducing can attracts more low-income people to
choose public transport to travel instead of other modes or attracts more low-income people to
have more trips per day by public transport.
For the ‘average travel time’ per trip, in 2012, increasing one minute of travel time per trip
would increase 0.013 trips. This implies that the longer the travel time per public transport
trip, the higher the likelihood that the individual would like to take more public transport trips.
The further the destination travelled to on public transport by an individual, the higher the
probability that the individual would have visits. In 2013, such a number remains at 0.011.
This indicates that travel time sensitivity is significantly affected by the free public transport
policy.
As shown in Table 7, in 2012, the group of people frequently using public transport
significantly averaged more than 1.40 public transport trips compared to the group of people
who frequently use a car. The average number of individual trips per day taken by the group
of people who frequently walk is significantly higher, at 0.522, than the group of people who
frequently travel by car.
In 2013, those who travel frequently by walking show an insignificant difference in the
average number of public transport trips compared to the people who travel frequently by car.
This value was significant in 2012. In contrast, people who travel frequently by public
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transport take 1.62 more public transport trips per day than those who travel frequently by car.
Some possible reasons are: 1. free public transport tends to be more attractive to the old
transit riders, who are the group of people who frequently use public transport; they can be
seen to travel more by public transport after the free public transport policy, and 2. public
transport also tends to be more attractive to the customers who were not public transport users
but who used to walk more frequently in 2012; they were attracted to travel both by walking
and by public transport after the free public transport policy was implemented.
As shown in Table 7, in 2012, those who received vocational with secondary education would
take an average 0.477 more public transport trips per day when compared with those who
received less than primary education. Similarly, people who received secondary education and
those who received higher and academic education respectively average 0.437 and 0.533
more public transport trips than people who have received less than primary education.
However, in 2013, these differences turn are not significant.
Some possible reasons could be that: 1. a lower education level corresponds to a lower
monthly income for most people in society. As De Witte et al (2008) said, in general, transport
is considered to be a normal good in the sense that more is demanded at higher levels of
income; 2. the free public transport policy improved the accessibility of public transport in
Tallinn, so that low-income people potentially benefited more from free public transport since
it improves accessibility substantially. They travel more by public transport after the free
public transport policy. 3. As Perone and Volinski (2003) have argued, the free fares attracted
a considerable number of ‘disruptive’ riders, that is, riders that annoyed regular PT users. The
free public transport policy in Tallinn forced regular higher-income public transport customers
to travel by other mode because of these ‘disruptive’ riders.
As Table 7 illustrates, in 2012, those living in Lasnamäe and in Haabersti/Õismäe, take
significantly less than 0.334 and 0.258 public transport trips per day, respectively, than those
living in Põhja-Tallinn. However, in 2013, these differences disappeared. In contrast, people
living in Kristiine significantly took more than 0.319 public transport trips per day than those
living in Põhja-Tallinn, which was insignificant in 2012. These phenomena partially indicate
that the free public transport policy impacts unequally on people living in different districts.
What we need to note is that these phenomena could also be the result of the change in the
public transport network in Tallinn. However, in this case study, we ignored the influence of
the change of the public transport network in Tallinn.
As Table 9 shows, the value of ‘Year’ shows the difference in the number of public transport
trips per day in Tallinn in 2013 and 2012, with control of all other explanatory variables. The
number of walking trips per day in Tallinn in 2013 is significant: 1.892 more than in 2012.
This indicates the implementation of the policy had a significant effect on the people in
Tallinn who travel by walking.
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As shown in Table 9, both in 2012 and in 2013, the explanatory variables of ‘gender’,
‘income’, ‘resident’, ‘education level’, ‘preference to Tallinn’s public transport’, ‘satisfaction
with own district as a living environment’ and ‘house type’ have an insignificant impact on
the number of trips travelled compared to their reference variables, both before and after
policy implementation. This indicates both in 2012 and in 2013 that these variables have an
insignificant effect on the number of individual walking trips per day. It also indicates that the
free public transport policy does not affect the marginal values of these explanatory variables,
since they are both insignificant before and after the policy.
As Table 9 shows, in 2012 no groups of people showed a significant difference in the average
number of walking trips per day compared to those between 50-59 years old, since the result
of the t-test is insignificant. However, in 2013, the number of walking trips taken by people
over 75 years old is significantly less, 0.274, than the group of people who are 50-59 years old.
In contrast, the group of people of 20-29 years old can be seen to average 0.241 more public
walking trips per day when compared to the group of people at 50-59 years old. Similarly, the
group of people at 30-39 years old have a significantly higher average of 0.258 public
walking trips per day when compared to the group of people at 50-59 years old. This indicates
the free public policy has affected the different ‘age’ groups unequally.
This result makes sense, because the elderly people are less interested in travelling by foot.
The free public transport policy reduces the cost of travelling by public transport and partially
attracts them to take more public transport trips. As for the young people, the free public
transport policy attracts elderly passengers who may slightly increase the congestion of public
transport, which could force some young public transport passengers to travel by foot for
some short-distance trips.
As Table 9 illustrates, in 2012, all of the groups with car ownership took the same number of
walking trips per day compared to the people with one car. However, in 2013, those with no
cars took, significantly, 0.254 fewer walking trips per day than those people with one car. A
reasonable reason behind this phenomenon is that the policy increased the attractiveness of
public transport to lead those without cars to travel short distances by public transport instead
of walking.
For the ‘average travel time’ per trip, in 2012, the value is insignificant. However, in 2013, the
number is 0.009 that is significant. This indicates that travel time sensitivity has been
significantly affected by the free public transport policy.
As shown in Table 9, in 2012, the group of people frequently travelling by foot has
significantly averaged 1.103 more walking trips than the group of people who frequently use
a car. However, in 2013, the difference in the number of walking trips per day taken by people
who travel frequently by walking and people who travel frequently by car becomes
insignificant.
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Some possible reasons are: 1. after the policy, more travellers were attracted to travelling by
public transport or other modes instead of walking, because the policy increased the
attractiveness of public transport. 2. it is possible that the people frequently using a car in
2012 have tended to walk more for short-distance travel since the introduction of the policy.
As Table 9 illustrates, in 2012, the difference in the average of walking trips per day among
people living in different districts was not significant. However, in 2013, some differences
emerged. Those living in Lasnamäe significantly take 0.290 more walking trips per day than
those living in Põhja-Tallinn. Those living in Mustamäe take 0.245 more walking trips than
those living in Põhja-Tallinn. Similarly, those living in Haabersti/Õismäe and in Kristiine take
0.517 and 0.326 more walking trips, respectively, than those living in Põhja-Tallinn. These
phenomena partially indicate that the free public transport policy impacts unequally on the
individual travel behaviour of people living in different districts. What we need to pay
attention to is that these phenomena could also be the result of changes to the public transport
network in Tallinn. However, in this case study, we ignored the influence of the change of the
public transport network in Tallinn.

Summary
This thesis explores the impacts of the free public transport policy in Tallinn. Through this
thesis the government, who wish to implement free public transport policy, and analysts who
are interested in public transport policy, can understand the effect of free public transport in
Tallinn from the perspective of individuals who potentially benefited from this policy. The
analysis is based on data from questionnaires taken in 2012 and 2013. The data include
social-demographic information, a travelling diary including number of trips, mode choice,
travel distance and travel time of each trip, etc., and subjective responses from the
respondents. Two fixed effect multiple-linear regression models were created separately in
order to analyse public transport trips and walking trips.
The impacts of the free public transport policy in Tallinn were estimated empirically on an
individual level, based on a before-and-after comparison, and a public transport trip fixed
effect model analysis, as well as a walking public trip fixed effect model analysis, was
undertaken.
The results of the estimation of these two models show that passengers who have different
characteristics have had different reactions to the implementation of free public transport
policy. In 2012, the difference of the number of public transport trips between those who are
15-19 year-old and those between 50-59 years old is not significant; the difference in the
number of walking trips between these two groups is also insignificant. However, in 2013,
those between 15-19 years old have been shown to take, significantly, 0.448 more public
transport trips than those between 50-59 years old.
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On the contrary, in 2012 those between 60-74 years old significantly took 0.360 fewer public
transport trips than those between 50-59 years old. In 2013, the difference in the number of
public transport trips between people in the ‘60-74’ age group and those in the ‘50-59’ age
group can be seen as not significant at the point that public transport became fare-free.
Similarly, in 2012, those over 75 years old have been shown to average 0.313 fewer public
transport trips per day than those between 50-59 years old. However, in 2013, the difference
in the number of public transport trips taken between the people over 75 years old and the
people in the ‘50-59’ age group is not significant. Furthermore, this group has been shown to
take 0.274 fewer walking trips than those in the ‘50-59’ age group, but this coefficient for
2012 is not significant.
According to the analysis of these two models, the impact of the free public transport policy
has been evaluated: the frequently used travel mode for those travelling in Tallinn changed
after the introduction of the free public transport policy. In 2012, those who frequently
travelled by public transport significantly took 1.4 more public transport trips and 0.149 more
walking trips than those who travelled frequently by car. In 2013, the difference in the number
of public transport trips between these two groups of people increased to 1.65 and the
difference in walking trips taken between these two groups of people was not significant. As
for those travelling frequently by foot, in 2012, they significantly took 0.47 more public
transport trips and 0.996 more walking trips than those travelling frequently by car. After the
introduction of the free public transport policy, in 2013, the difference in the number of public
transport trips between people who frequently travelled by walking and those who travelled
frequently by car decreased to 0.3, and the difference in the walking trips between these two
groups of people was not significant.
As for districts, the individual behaviour of people living Lasnamäe, Haabersti/Õismäe and
Kristiine changed significantly before and after the free public transport policy, compared to
the people living in Põhja-Tallinn. In 2012, those living in Lasnamäe and in Haabersti/Õismäe
significantly took fewer public transport trips per day than those in Põhja-Tallinn. However,
in 2013, these differences disappeared. In contrast, people living in Kristiine significantly
took more public transport trips per day than those living in Põhja-Tallinn, but this value was
insignificant in 2012. Additionally, those living in Lasnamäe, Haabersti/Õismäe and Kristiine
took more walking trips than those living in Põhja-Tallinn. However, in 2012, these
differences were not significant.
Indeed, this policy increased the attractiveness of Tallinn’s public transport. For example, as a
consequence it attracts more elderly people to travel by public transport instead of walking.
The policy also provides a free public transport service to low-income people. The
low-income people can travel more by public transport. In a word, this policy enables more
people to travel by public transport. It also enables the original public transport passengers to
make more trips by public transport. The policy also attracts more passengers to travel by
public transport instead of by other travel modes, such as car and walking. However, on the
other hand, this policy results in some ‘disruptive’ riders who have a negative impact on
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public transport in Tallinn. These passengers increase congestion and noise on public
transport. They have also resulted in a decrease in the level the comfort of public transport.
This has forced some young and middle-aged public transport passengers to travel by modes
other than public transport. In conclusion, the policy has both advantages and disadvantages.
Considering that its advantages can bring more benefits to more people, the free public
transport policy has had positive effects on the individual on public transport in Tallinn.
In this case study, several weak points should be considered: 1. the before and after data did
not originate from the same sample of people, and 2. the changes in the public transport
network in Tallinn have been ignored. These weaknesses could result in the analysis of the
impact of the free public transport policy to have some deviations.
There exists some variation in terms of the socio-demographics between the before and after
policy samples. A panel data collection would help with understanding how free public
transport policy affects individual travel behaviour and activity travel behaviour. Besides, a
detailed analysis of the subjective measures of the public transport service is needed. These
topics are plausible directions for future research.
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