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Abstract

The constitution of ridership has been the focus of extensive transit research. Studies on
the subject range from empirical model-driven, statistical analyses to literature reviews,
case studies and behavioral research. While, most studies tend to focus on statistical mod-
eling establishing correlations, there is an increasing demand for elaboration and local
analyses via case studies.

Understanding elements of ridership creation is essential for cities aiming for sustaina-
bility as is the case with Helsinki, the capital of Finland. The city’s most recent master
plan strives for greener, urban mixed land use and Helsinki’s tramways are key to the
implementation of said master plan. The tramways are on a threshold of a great expan-
sion, as many light rail and city tramway projects are beginning to be realized. This surge
has resulted in many recent theses on tramways in Finland – along the growing interest
in the transport mode.

This thesis approaches the topical question via two case studies from the Helsinki’s tram-
ways. The first case follows the evolution of the network and ridership, culminating in the
most recent overhaul, the RAILI network, applied in August of 2017, and its effects. The
first case study allows for analysis of ridership changes in a wider context and in terms of
network topology and service provided. The approach focuses on service supply, the num-
ber of kilometers and hours operated and their influence on ridership. The other case is
centered around the impact of Hämeentie street renovation, which transformed the line
formation and narrowed the tramways’ reach in the eastern inner-city. The sudden
change enabled a review of changing passenger behavior patterns on a more focused level.
The data utilized is collected through automatic door counters (ADCs), that are installed
in HKL operated trams. The passenger data is mirrored to operational performance indi-
cators.

The findings point to a straight positive relation between ridership and network for-
mation; service quantity and quality. Both case studies confirmed, that ridership corre-
lates with service frequency and the number of non-transfer destinations available. The
increases in boardings brought about by RAILI are focused on network sections where
tram services increased. The decreases can be located to sections, where tram services
have been reduced – the most drastic decreases can be paired where the number of non-
transfer destinations were cut.

Keywords Ridership, Patronage, Tramways, Public transport, Case study, Helsinki
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Tiivistelmä

Joukkoliikenteen matkustajamääriä sekä niihin vaikuttavia tekijöitä on tutkittu laajalti.
Tutkimukset vaihtelevat tilastollisista mallinnuksista kirjallisuuskatsauksiin, tapaustutki-
muksiin sekä käyttäytymistieteellisiin tarkasteluihin. Valtaosan tutkimuksista keskitty-
essä tilastollisiin mallinnusanalyyseihin nousee esiin tarve jalkauttaa tutkimustuloksia ja
syventää niitä paikallisilla tapaustutkimuksilla.

Matkustajamääriin vaikuttavien tekijöiden ymmärtäminen on keskeistä Helsingin kaltai-
sille kaupungeille, jotka pyrkivät kestävään kehitykseen. Helsingin uusi yleiskaava kurot-
taa kohti vihreämpää sekoittunutta maankäyttöä, jossa laajenevalla raitiotieverkostolla on
keskeinen rooli. Helsingin raitioliikenteen verkosto onkin suuren laajentumisen kynnyk-
sellä, kun moni uusi raitiotiehanke siirtyy suunnittelupöydiltä toteutukseen lähivuosina.
Raitioteiden kasvava rooli näkyy myös viime vuosina aihetta eri näkökulmista käsittele-
vien korkeakoulututkintojen lopputöiden määrän lisääntymisenä.

Tämä tutkielma lähestyy kysymystä kahden Helsingin raitioliikennettä käsittelevän ta-
paustutkimuksen kautta. Ensimmäinen seuraa raitiolinjaston ja matkustajamäärien kehi-
tystä sekä uuden vuoden 2017 elokuussa käyttöönotetun raitiolinjaston (RAILI) vaikutuk-
sia. Tutkimus mahdollistaa matkustajamääräkehityksen tarkastelun laajemman aikaper-
spektiivin kautta sekä suunniteltujen palvelutasomuutosten vaikutusten paikantamisen.
Toinen tapaustutkimus käsittelee Hämeentien ja Sörnäisten metroaseman perusparan-
nuksen alta väistyneeseen raitiolinjastoon kohdistunutta matkustajakatoa itäisessä kan-
takaupungissa. Äkillinen linjastomuutos tarjoaa mahdollisuuden tutkia muuttuneita mat-
kustustottumuksia. Tutkimuksen pohjana käytetty matkustajamäärädata on kerätty osaan
raitiovaunuista asennettujen automaattisten ovilaskurien avulla. Matkustajamääriä ver-
rataan keskenään liikennöinnin keskeisten tunnuslukujen kautta.

Tutkimustulokset viittaavat matkustajamäärien ja linjaston määrällisen ja laadullisen pal-
velutason väliseen vaikutussuhteeseen. Molemmat tapaustutkimukset vahvistivat, että
matkustajamäärämuutokset korreloivat suoraan muutoksiin joukkoliikenteen vuorovä-
leissä sekä vaihdottomien määränpäiden lukumäärissä. Uuden RAILI-linjaston käyttöön-
oton myötä syntynyt matkustajamäärän kasvu sijoittuu rataosuuksille, joissa raitioliiken-
teen tarjonta parani muutoksen myötä. Matkustajamäärien lasku paikantuu linjaosuuk-
sille, joilla palvelutasoa heikennettiin. Suurimmat matkustajakadot sijoittuvat linjaosuuk-
sille, joilla suorien yhteyksien määrä väheni.

Avainsanat Matkustajamäärät, Raitioliikenne, Tapaustutkimus, Helsinki
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1 Introduction

1.1 Helsinki region’s public transit network formation, pro-
spects and planning

Greater Helsinki, with its population just below 1.5 million inhabitants, is by far the most
populous city region in Finland. It comprises the Capital region (cities of Helsinki, Espoo,
Kauniainen and Vantaa) and 10 surrounding municipalities. Together the 14 municipali-
ties of Greater Helsinki cooperate towards a more functioning regional structure. This
regional cooperation is not only required by the Finnish state but is a threshold for gov-
ernmental funding for projects. The focus of this cooperation is especially on land use,
housing and transportation matters.

The latest joint effort of Greater Helsinki municipalities is the MAL 2019 – Maankäyttö,
Asuminen, Liikenne – Land use, housing, transportation – plan. The MAL 2019 -pact is
a strategical plan about how Greater Helsinki region is to develop up till 2050. The pact
dictates, that the municipalities should strive towards a low-emission, attractive, vital and
healthy region. The pact also states, that greenhouse gas emissions should be reduced by
50 % by 2030 compared to emission-levels of 2005 (HSL 2019a). A key to lowering
emissions is to steer land use towards areas beneficiary to public transport patronage and
other sustainable modes. While the relationship between land-use and travel behaviour
has been internationally studied extensively – Weckström (2016) finally addressed the
issue in Northern context and analysed transit-oriented development (TOD) in the Hel-
sinki Capital region. He concluded, that planning according to the principles of TOD
seems to affect travel pattern choices by encouraging walking as an option and decreasing
private vehicle use also in the context of the Finnish capital. Thus, the implications of
TOD’s relation to greener travel choices are found to be positive. Weckström pinpoints
mixed results regarding public transport, however, indicating a need for a complementary
analysis of the factors behind ridership creation.

The region’s public transport network is formed around radial heavy rail connections to
and from the city centre of Helsinki. Figure 1 presents an overview of the network. Of
the heavy rail connections (red and orange), only the Helsinki metro passes through the
central business district (CBD) connecting the suburbs east and west along the coast on a
single pair of tracks branching in the east. An extension to elongate the metro even further
west is under construction and will be finished in 2023. The CBD’s location on a penin-
sula dictates the city’s public transit network to end the radial North-South connecting
commuter trains at the Central Railway Station. This bag-end nature of commuter rail
may change in the future as an underground loop, called the Helsinki City Rail Loop, or
Pisara in Finnish, is being planned. The loop would allow for the trains to run under the
inner city. With the introduction of two new stations, Töölö and Hakaniemi, the distribu-
tion of rail passengers around the inner-city area would be improved. The areas left be-
tween the aforementioned heavy rail lines are served by an extensive network of bus ser-
vices – radial and transversal.  The inner-city is served by a traditional street tramway
network. With 10 lines1, the network is dense but doesn’t extend far from Helsinki’s core
with all lines terminating within a 5-kilometre radius from the main railway station. That
said, the trams’ role in the system is about to be diversified over the following decades

1 The exact number of lines can be debated. This paper treats lines 6 and its longer variant designated 6T
as different services of the same line, as their services practically never overlap each other.
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with upcoming proposals and extensions, some of which are already being constructed.
As trams are the focus of this thesis, their role is discussed in more detail later in subsec-
tion 1.2 Trams in Helsinki – then and tomorrow.

Figure 1 Helsinki region's public transport network weighted by line frequency.2

Returning back to MAL 2019, the L-part (transportation) a responsibility of the Helsinki
regional transport authority (HSL, Helsingin seudun liikenne). HSL’s latest strategy
2018–2021 (HSL 2018) leans towards strengthening trunk lines, both radial and transver-
sal. Strengthening trunk routes and improving network connectivity, translates to a net-
work of more transfers. HSL’s strategy addresses this by focusing on developing the main
nodes in which transfers are made. This requires an extra focus to be put into accessibility.
As of 2020, the trunk network includes both heavy rail systems, the metro and commuter
rail, and the so-called transversal trunk bus lines 500, 510, 550 and 560. HSL is planning
on introducing many new trunk bus routes in the coming years. The next addition to the
growing list of trunk bus routes is numbered 200 – it is the first radial trunk bus route to
be introduced and it will begin operation in August of 2020.

On top of envisioning the strategy by which the future of the public transport network is
developed, HSL is also responsible for planning the tariff system, public transport route
planning and timetables. HSL region’s tariff system underwent an overhaul in the end of
April 2019 – the policy changed from a municipality-based fare system to a zone-based
one. Over a decade in the making, the fare system change has also been subject to study-
ing – Flink (2019), in her master’s thesis, compared the zone model to the effects of an
alternate flat tariff system. She denotes a flat tariff system having benefits, especially if

2 Picture source: Weckström et al. (2019, 4)
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simplicity is chosen as a guiding principle in HSL region’s faring, but its implementation
should also be weighed against a variety of other factors. Flink (2019) concludes by rec-
ommending the current zone tariffs – with the suggestion to lower prices in the zones
further from the regional core. The suggestion was put in practice January the 1st 2020 by
the decision of HSL executive board (HSL executive board 2019). HSL does not operate
any PT vehicles but is responsible for overseeing the transport service independent con-
tractors provide. The trams and metro are operated by Helsinki City Transport (HKL,
Helsingin kaupungin liikennelaitos) and the commuter trains by VR – the state railways.
The bus services are operated by multiple contractors.

1.2 Trams in Helsinki – then and tomorrow

Trams are somewhat iconic to the city of Helsinki. They were first introduced in 1891 as
horse-drawn carriages. Only 9 years later, in the year 1900, the system was electrified.
The network systematically grew with the city fabric until the 1930s – reaching also areas
outside the city proper in Haaga, Kulosaari and Munkkiniemi. In 1946, Helsinki expanded
greatly by acquiring land from its neighboring municipalities – its area quintupled in size.
New residential areas began to rise further from the old city centre along the ideals of
modernist ideology. While there were initial plans to elongate tram services to at least the
closest of these new suburbs, these plans were never realized. The public transport service
of these new suburbs was to become arranged by buses, that is, until the Helsinki metro
began operation in 1982 and replaced the radial service between Helsinki CBD and the
eastern suburbs.

The 1950’s on the other hand brought the closure of tramways of Haaga and Kulosaari –
two suburbs annexed by the capital less than a decade before. The suburban tramways to
Munkkiniemi, Käpylä and Arabia however remained and are still today in operation. Ever
since the 1946 area expansion, the tramway network has served the inner parts of Hel-
sinki, expanding only to areas in the immediate vicinity of existing tracks. These expan-
sions include the tramways of Pasila (1970’s and 1980’s), Katajanokka (1980’s), Pikku
Huopalahti (1990’s) and Länsisatama (2000’s). Consequently, tramways have been, and
still are, closely linked with the quite well-outlined inner-city area, with their dense net-
work and frequent service in the limited area they operate in. The tram city almost equals
the old definition of the inner city (“kantakaupunki”) – comprised of the 27 neighbour-
hoods, which formed Helsinki before the great areal expansion of 1946 – but completed
with Vanha Munkkiniemi, the part of Munkkiniemi district, that trams have served since
1914. Figure 2 presents yearly boardings on Helsinki’s tramway system compared to the
population of the area the trams serve in Helsinki beginning from 1987. Figure 3 repre-
sents the trips-to-population-ratio during the same period. A vague correlation between
population and tram usage can be observed until 2012, when tram-city-population con-
tinued to rise, but ridership took a declining turn – and rose back again towards the end
of the decade – only to take a turn for the worse a few years later. These ridership move-
ments of latter 2010’s will be discussed later in greater detail as this thesis’ both study
cases involve said period.

Still, as of today, Helsinki’s tramway network’s role as part of the regional public
transport service network is to enable easy access transportation around the regional core
– it can be construed, that the tram service forms an unofficial local trunk network – un-
official due to HSL’s official definition for the region’s trunk public transport network
includes only the heavy rail and the trunk bus lines. However unofficial, the tramway
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network’s operational basis and service level equals to that of a trunk network as it forms
frequent interval service between identified key nodes.

Figure 2 Tram ridership and the population3 of tram-city 1987–2019.

Figure 3 Tram-trips-to-tram-city-population-ratio 1987–2019.

Even though Helsinki’s tramways’ coverage hasn’t expanded since the 1930s, the tram-
way renaissance that has swept over Western Europe since the 1970’s–1980’s, seems to
have ultimately arrived at the Finnish capital. Surplus to extensions of the existing city
tramway network, plans for new suburban light rail lines have emerged in great numbers.
In addition to the transversal Raide-jokeri light rail, which is already under construction,
new radial light rail lines connecting and expanding the reach of the old tramway network
are planned along the main corridors left outside the influence of the existing heavy rail
network, outwards of the inner-city area. The first new radial light rail connection is called

3 Statistics by Helsinki Region infoshare (2020).
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Crown Bridges and it will connect the suburbs of Laajasalo island district to the CBD via
multiple bridges.  Surplus to the aforementioned Raide-jokeri and Crown Bridges, three
other light rail lines are in active planning. The transversal Vantaan ratikka and the radial
Vihdintie street and Viikki-Malmi light rail lines – all of which are envisioned to be in
operation by the year 2030. The scope of the envisioned network for tramways and light
rail can be examined in the map presented as Figure 4 below. The map is an excerpt of
Helsinki city’s newest master plan dating back to 2016. The area highlighted in green
roughly expresses the area covered by the current city tramway network and its planned
expansions. The purple lines represent the planned transversal and radial light rail con-
nections to be realized by the year 2050. The upcoming light rail lines, while operating
partly on the same tracks and streets as the established tram network, form part of the
official regional public transport trunk network in contrast to current tramways and their
network’s unofficial trunk network status. The differing role of these new tram (light rail)
lines has led to designating the current network as the City tramway network, in contrast
to the surging new light rail network.

Figure 4 A master plan theme map representing trunk PT network.4

The rebirth of tramways and their increasing significance in Helsinki region’s overall
public transport network can also be recognized in, that there is an ongoing research fo-
cusing on different aspects on the region’s tramway traffic. To name a few examples,
Jensen’s (2017) case study centered around accessibility of the city tramway system and
Saari’s (2019) thesis considered traffic safety evaluation for tramways. Both of the afore-
mentioned end up suggesting measures for future improvement of the tramways. This
thesis will join ranks and provide insight into ridership creation and offer implications for
future network planning.

44 Picture source: Helsinki (2016).
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1.3 The aim of this exploration

As public transport usage has been identified as one of the key elements in creating a
functional, sustainable and competitive city region, public transport patronage can also
be identified as crucial to city development. Understanding drivers behind successes and
defeats is key to betterment and development of public transport service. This thesis aims
to bring to light and identify key factors in public transport ridership. It will tackle this
question by comparing passenger numbers and ridership changes via two different case
analyses in the city of Helsinki and its tramways. The analysis focuses mainly on meas-
urable quantities leaving qualitative aspects and experience of public transport ridership
creation on a lower note – however some qualifying-level speculation on quality matters
cannot be eschewed.

The first study case – presented in chapter 4 – follows the evolution of the network and
ridership, culminating in the most recent network overhaul and its effects. This allows the
analysis of shifts in ridership in a wider context and in terms of network topology and
service provided. The approach will focus on service supply, the number of kilometers
and hours operated and their influence on ridership. Also, a geographical analysis of
changes in ridership will be presented – a more in-depth analysis will be discussed on key
parts and sections where most drastic changes are identified. The other study case – chap-
ter 5 – is more focused. It is centered around a sudden change in the tram network, which
was caused by a large, and as of June 2020, still on-going street renovation. The nature
and scale of this study case allows for a fruitful analysis of ridership changes on a more
local level, an in-depth look at changes in local ridership in the city tramways of Helsinki.

Through these case examples this thesis aims to provide insight on ridership formation,
in the urban setting of tram city. As mentioned before, this thesis will treat the concept of
public transport service level to a certain degree in a simplified, quantity-based – or sys-
temic manner. This means, that certain aspects adding to the quality of public transport
service will not be taken into account. While others are brushed aside, some aspects, that
are not discussed in detail, are nevertheless present in the final assessment. This thesis
will to some degree try to refrain from giving a straight answer, whether a change or
action in tramway network planning is for the better or the worse. However, as trams and
tram planning are this thesis’ writer’s current profession, some reflecting on the success
of planning choices is fruitful, should and will be given.
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2 Background – Explanations and predictions

The constitution of ridership has been the focus of scientific research on public transport
for as long as the subject has been studied. Discovering the means to increase public
transport patronage is in the interests of many city regions around the world. A significant
portion of research on ridership has been conducted in North America. Studies on cities
in both United States and Canada are abundant – European and Asian studies seem to be
harder to come by. Studies on the subject range from empirical model-driven, statistical
analyses to literature reviews, case studies and behavioral research.

A large part of research carried out on ridership focuses on modeling the past to predict
the future. An example of classical causal analysis of ridership; Frank S. Koppelman’s
1983 paper on prediction of ridership in response to transit service changes presents us
three different cases and as many formulas for estimating the number of travelers. In
Koppelman’s words the procedure estimates the transit share of travelers for each origin-
destination zone pair based on the previous history of transit ridership, and the service
characteristics of the proposed new or improved public transportation service (1983).
The three cases examined are an improvement of an existing transit service, introducing
a new public transport service to replace an old one and an introduction of a new public
transport service in addition to the existing service. The different cases require different
approaches – or models – to be analyzed.

While correlations can be context-specific, most studies agree on the main findings: pop-
ulation and population density, employment and job density and other land-use determi-
nants’ effects on ridership are reported from study to study. High density population and
employment correlate strongly with high ridership, whereas some types of land-use, for
example industrial sites do correlate with ridership, but negatively. Household income
has also been studied and found to be significant in explaining transit ridership. Ingvard-
son and Nielsen (2014) report that generally high income has been associated with low
ridership – differing results considering different areas and modes of public transport have
also been reported. Access to private vehicles, mainly cars, but also motorcycles is found
to be a significant explanatory factor – as also the costs of utilizing said private vehicles,
mainly fuel prices and parking. Public transportation networks quality and quantity as-
pects, frequency, network coverage, service hours etc. all have been found to have posi-
tive influence on ridership. Other defining network characteristics that have been studied
are different centrality indicators, for example the average travel time from a station to
all other stations has been found to correlate positively with station-specific boarding
numbers.

As stated, numerous studies on ridership have been carried out throughout the years of
public transit research. Almost as numerous factors’ influence on ridership has been ex-
amined. In this chapter, I will describe the main paradigms of this research field – the
findings on causes of ridership will be presented. Also, some exemplary studies and their
findings will be briefly examined to flesh out the aforementioned influential factors. First,
we need to set the field of ridership analysis. We will begin by describing the primary
dualities in ridership creation.
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2.1 The dichotomies of transit ridership research

2.1.1 Perspectives: Micro and Macro
The simplest choice of analysis perspective is that between micro- and macro-levels. The
choice of perspective is driven by the purpose of said study. Macro-level studies zoom
out from the individual, and consider larger land- and timescapes, and population-level
behavioral factors and other influential trends. The macro-studies approach ridership
through statistical analysis, prediction models based on variable calibrations of past be-
havioral macro-trends. The models are built to take into account a variety of factors and
variables which are proposed or have been found to be influential on ridership creation.
Unemployment levels, gas prices, natural phenomena and disasters, land-use, all kinds of
populational indicators and instruments (etc.) are all primary utilities for macro-level re-
viewing. The list of calibratable variables is ever-growing.

Chen et al. (2011) bring light into micro-level studies as attempting to explain individuals’
transit use as a function of hypothesized variables such as family income and car owner-
ship – the micro-level choice models estimate individuals’ travel choices based on factors
on attractiveness of different travel options. Boisjoly et al. (2014) elaborate, that these
types of studies have sometimes been utilized in market segmentation approaches, as their
findings on micro-behavioral aspects might reveal key demographic groups. Explaining
transit ridership tends to unsurprisingly be driven by motivations in carrying out the study.
The studies’ findings have a tendency to lean towards the data and perspective utilized.
The two perspectives approach the same question of ridership through different methods
and assumptions, causing interpretations between the two difficult to condone. In fact:
“choice-theoretic foundations at the level of the individual agent have few implications
for the behavior of large-scale aggregates” (Chen et al. 2011 cit. Martel 1996). As an
example of a semi-recent study on individuals’ transit use is Daniel Baldwin Hess’s
(2009) article on elderly people’s access to public transit and its influence on the demo-
graphic’s ridership. Hess combines survey data to ridership to regress older adults’ fre-
quency to ride public transit. He also makes a notion that transit ridership among older
citizens is predominantly an affair of male individuals, nonwhite and low income – the
first defining aspect not holding up in Helsinki, where women of all ages are more in-
clined to ride public transport (HSL 2019b) – an example of local differences rendering
straight conclusions dangerous.

The individual-based approaches have, as Guerra and Cervero (2011) put it, the advantage
of analyzing the right “ecological unit”, the choice-maker, the individual, the rider. Key
problems with the choice approach are, that they require a lot of data gathering, and that,
as previously stated, the findings are usually not translatable between study objects, that
is for example cities due to local differences in variable formation and weights (Ibid).
This translatability, generalization, is one of scientific research perspectives’ most classic
debates – and as the method of choice in this thesis is a case study (concerning two cases)
some light onto the debate, as well as rationalization for the chosen scientific method will
be discussed later in subchapter 3.1 – Case study approach.

2.1.2 Analyses: Descriptive and causal
Another defining separation; Taylor and Fink (2013) define the taxonomy of transit rid-
ership research as divided into descriptive and causal analyses (Figure 5). A rough gen-
eralization, as are all generalizations, but descriptive and causal approaches can be sim-
plified as quality and quantity studies respectively – causal studies are only as good as
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the quality of quantifiable data they base their modeling on – descriptive approaches re-
quire a quantity of quality data to be able to pinpoint larger trends. Taylor and Fink (2013)
find weaknesses in both of these approaches. Descriptive analyses are rooted in percep-
tions and attitudes of both suppliers and demanders, the transit operators and travelers.
Descriptive analyses use surveys, interviews and case studies to explain transit ridership.
These tend to emphasize the role of internal factors of transit planning – described later
in subchapter 2.1.3 – as key to increases and decreases in ridership – incidentally, internal
factors are what the planners and other transit-oriented officials, have control over. Taylor
and Fink point out problems behind these descriptive studies; these problems include data
vagueness in data collection outlining and dangers of high subjectivity, biases based in
presentation of information and formulation of questions on questionnaires (2013).

Figure 5 Taxonomy of research on transit ridership.5

The causal approach is usually trying to create a multivariate model consisting of internal
and external explicatory variables – and findings, unlike with descriptive studies, lean
towards external circumstances being better at explaining variation in ridership. Key
weaknesses of causal studies, according to Taylor and Fink, are small sample sizes which
lead to limited generalizability, inadequate model specification due to relying on readily
available data, simplistic treatment of trips – usually treated as individual and unlinked
instead of representing wider door-to-door-multi-step travel behavior – and many endoge-
neity problems, such different factors influencing each other, mainly supply and demand
(2013, 17). Other problems include difficult quantification of certain variables and omis-
sion of others showing promise.

2.1.3 Factors: External and internal
In studies on the subject, the architecture of patronage creation is approached through
division; the factors behind ridership are divided into external and internal6, based on
public transit’s influence on said variables. The external factors constitute of a whirl of
facets and characteristics, that the public transport systems and their managers have no

5 Figure source: Taylor & Fink (2013, 16).
6 Also referred to as (1) exogenous variables and policy factors (Kain and Liu 1996) and (2) direct and
indirect strategies (ECTR 1996).
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straight control over. Service area population, population density, employment figures,
car ownership percentages, gas price (etc.) are all factors public transport planning cannot
directly influence – hence, they are described as external factors, in their contributions
and correlations to public transport rideshare. On top of the aforementioned, Taylor and
Fink (2003), add public finance as public transport subsidies and urban form including
parking facilities as spatial factors to the list of externals. As imagined; the question of
cause and effect is not straight-forward; land-use and public transport systems are rooted,
sometimes deeply, in the same soil, and can in many ways influence each other. This is
especially true, with TOD – Transit-oriented-development – a modern planning doctrine,
that by default means marrying land-use and transit planning to be developed in harmony.

Factors denoted as internal consist of public transport service levels, passenger services
and fares – factors which public transport planning can address and have direct influence
over. Service quality factors include vehicle and network performance indicators, such as
punctuality and reliability, safety issues, both station-and on-board-level and customer
and on-street service. Service quantity factors equal to service coverage and service fre-
quency. The internal factors compose the field of public transportation planning and pol-
icies, and their relationship to ridership creation has been studied and demonstrated in
numerous researches.

Boisjoly et al. (2018) remark in their study on public transport ridership in 25 North
American cities over a span of 14 years, that there is some debate in within the field of
ridership research, whether the aforementioned internal or external factors excise more
influence over public transport patronage (435). Whereas Taylor et al. (2009) found met-
ropolitan population and area, economic factors and restrictions in car usage more influ-
ential, Kain and Liu (1999) observed service increases leading to higher patronage amidst
external factors suggesting a turn for the worse. They assign the unusually large increases
in Houston and San Diego’s ridership numbers during a time, when most other transit
systems in the United States were experiencing decreasing ridership, to be the result of
large increases in public transport service and reductions in transit fares (internal) – in
combination with external factors, such as population and employment growth (ibid.
1999). The writers conclude, however, that these increases were made possible by in-
creasing subsidies from federal, state and governments – subsidies, an external factor,
enabled service increases, an internal factor, to contribute to rising patronage.

Also, contrary to previously presented Taylor’s statement on public transit experts and
planners focusing on internal factors in creation of ridership, Yoh et al. (2003) in their
compilation of case studies of successful transit systems in the US during the 1990’s,
point out that most of the respondents in their inquiry attributed ridership increase to ex-
ternal circumstances such as population growth and economic vitality increases. Transit
ridership increases are, thus, possible by simple service additions reactionary to increases
in demand. Among the studied 12 metropolitan areas’ public transit officials, the most
cited internal factor contributing to ridership growth had to do with fare structure. Only
two agencies attributed ridership increase to major route restructuring (ibid).

What is ridership creation made of according to literature on the subject? In the next sec-
tion, the primary analyzed and found correlations between ridership and its ingredients
are presented and discussed. This will be done, by reviewing and presenting a small sec-
tion of ridership research and accounting for the studies’ findings.
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2.2 The main determinants of transit ridership constitution

2.2.1 External factors – land use, gas prices, weather
Transit ridership constitutes of an equation in which only a part of the variables can be
straightly influenced by public transport policies. As external factors population size and
employment rate are both found to have statistically significant positive relationships with
ridership (Boisjoly et al. (2014) cit. Gomez-Ibanez 1996, Mcleod et al., 1991; Taylor et
al. 2009). Some argue, that these external factors have more control over ridership, than
any public transport planning choice. Taylor and Fink’s (2003) words sum transit rid-
ership as being “largely, though not completely, [as] a product of factors outside of the
control of transit managers”. Taylor et al. (2008) also come to the same conclusion. The
four key influential contributors they find are presented below:

1. Regional geography (specifically, area of urbanization, population, population
density, and regional location in the US)

2. Metropolitan economy (specifically, personal/household income)
3. Population characteristics (specifically, the percent college students, recent im-

migrants, and Democratic voters in the population)
4. Auto/highway system characteristics (specifically, the percent carless households

and non-transit/non-SOV trips, including commuting via carpools, walking, bik-
ing, etc.)

(Taylor et al 2008, 74.)

Research seems to agree on the interdependencies of land-use and transit ridership. Effi-
cient, dense and mixed land-use creates patronage, whereas urban sprawl tends to lead
into more car dependable developments. Another angle at ridership’s relationship with
urban environment design and topologies is Ryan and Frank’s (2009) study on walkability
in San Diego, California. The writers explore a connection of pedestrian environments
around transit stops and transit-trip creation in San Diego. They utilize geographic infor-
mation systems (GIS) to create a composite walkability measure – incorporating land-use
mix, density and street grid – around transit stops, and find a significant relationship be-
tween patronage and pedestrian-friendly, mixed land-use environments. Transit-oriented
development presents its connection to ridership creation both, on a macro and micro
environmental scale. Chakraborty and Mishra’s (2013) study on Maryland’s transit rid-
ership’s connection to land-use confirms this: “We find that land use type, transit acces-
sibility, income, and density are strongly significant and robust predictors of transit rid-
ership for the statewide and urban areas datasets”.

Joining land-use and transit planning has also generated socio-economic differences that
have led to increases in patronage on some transit modes and not on others. Chava et al.
(2018) focused on gentrification of station areas in India’s Bangalore. They found a pos-
itive correlation between ridership numbers in neighborhoods served by the metro, as
metro stations had been subject to increase in capital investment guiding steps towards
gentrification. On the other hand, the other neighborhoods, mainly those served by the
buses, have not seen a decrease in ridership (ibid. 2018). In Ingvardson and Nielsen’s
(2014) study of 48 European city regions, ridership was also found to correlate with eco-
nomic indicators like per capita GDP, employment and economic equality, by showing
higher economic equality to associate with higher ridership. Do larger gaps in socio-eco-
nomic structure and economic opportunities translate into willingness to distance
oneselves in motorcars?
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Guerra and Cervero (2011) evaluated ridership and costs of recent American public
transport investments and found correlations between the aforementioned and population
and job figures, volume and density. They compared ridership numbers and land-uses and
modeling the influence on work and population densities found, that said densities corre-
late negatively to capital cost per rider – meaning reduced cost per passenger as density
rises (2011). This suggests a deep relationship between public transit and land-use.

Another perspective into interaction between land-use and transit patronage is Chen et
al.’s (2009) case study from the New York City Subway system. They approach public
transport’s socio-demographic effects by linking land-usage and NYC’s Subway’s diur-
nal ridership patterns. They conclude that the ridership numbers among stations with the
same daily passenger numbers can have very different time-of-day passenger-density
configurations that are related to differing land-use. Commercial and residential areas
produce different passenger generation patterns.

Another factor heavily studied is the impact that gas prices have on public transit rid-
ership. In his statistical approach, that spans over multiple major city regions all over the
United States, Praveen Maghelal (2011) points out a significant relationship between ris-
ing gas prices, reduction in private vehicle miles travelled and increases in transit rid-
ership. Also, Currie and Phung (2007) ponder upon public transport user response to
macro-level external factors. In their study titled “Transit Ridership, Auto Gas Prices, and
world events”, they analyze responsiveness (cross-elasticity, e) of different transit modes,
heavy rail, light rail, commuter rail and bus, to header-mentioned factors, world events
and gas prices in the U.S. They find correlation between gas prices and mode share – in
the United States, where gas prices are generally lower, the sensitivity of public transit
usage to gas prices is on the lower side. Of the modes analyzed, the light rail is found to
be especially sensitive to gas price changes (e = 0,27–0,387), bus ridership is found to be
quite insensitive (e = 0,04) and heavy rail’s sensitivity is between the two (e = 0,17).
Currie and Phung speculate, that the high cross-elasticity numbers might have something
to do with a larger portion of ridership being comprised of choice riders or choice rid-
ership. In contrast to choice ridership, the share of so-called captive riders, that is riders
by necessity, is associated with unresponsive sensitivity to gas prices (Currie and Phung
2007). This statistically-based research reveals a need for further investigations – micro-
level behavioral studies and inquiries. In the U.S., the study on the relationship of gas
price and ridership has not created a correlation to transit ridership as strong as population
and employment figures, but a stronger positive association in Europe has been detected
(Boisjoly 2018 cit. Holmgren 2007). This is due to relatively low fuel prices in the United
States.

Deeply external as a factor, in fact as far from public transport policies’ influence and
transit planners’ hands as can be – weather conditions have also been found to affect
public transport patronage. Guo et al. (2007) explore the impacts of weather on ridership
in Chicago. Their findings confirm the weather condition playing a role in patronage – in
general, good weather leads to increasing and bad weather to decreasing ridership. They
make a remark, that bus ridership tends to be more prone to weather’s influence than rail
modes of transit. Also, weekend ridership, as it can be generalized to be more leisure-
based and thus, optional, is subject to greater weather’s influence (Guo et al. 2007). Ad-
verse weather affects ridership both by influencing commuters’ mode of choice (Singhal

7 Indicates a correlation of 10 % change in gas price leading to a 2,7–3,8 % change in ridership accord-
ingly.
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et al. 2014 cit. Khattak an Palma 1997), and also by leading to possible schedule disrup-
tions and service cuts (ibid. cit. Hoffmann and O’Mahony 2015, Chung 2013, Katz 2011;
Flegenheimer 2013). Weather’s impact has been analyzed by looking at ridership data on
a daily level – Singhal et al. (2014) deepen the research on weather’s impact on ridership
– they utilize hourly ridership data of the New York city Subway and find weather’s im-
pact on ridership to vary based on location and time of the day. Developing models for
different transit station types and characteristics – the writers’ find differences in station
characteristics and end up suggesting policy measures for transit officials to meet the
variation caused by weather. In the Finnish northern context, their findings on snow are
interesting. While heavy snow has a tendency to result in service cuts, thus, weakening
the transit services available, New Yorkers seem to mode shift from private cars to public
transit – very probable, that this is due to snow tires not much in use – and – The NYC
Subway nodes residing largely underground, thus providing shelter.

2.2.2 Internal factors – Service, performance and policy
As factors internal to transit systems, both service quantity, coverage, operating hours and
service frequency, and service quality, punctuality, speed and dependability, are found to
be influential (Boisjoly et al. 2018 cit. Currie and Wallis 2008; Bates et al. 2001; Noland
and Polak 2002). While Taylor et al. (2008) attribute the most work in ridership creation
to external factors, they also recognize the difference internal transit service and fare-
level policies can make. Also, Taylor and Fink (2003) point out strong correlation found
in multiple studies of said quantity factors’ influence on public transport ridership. Citing
Liu (1993), Kohn (2000) Kain and Liu (1995, 1996) and Gomez-Ibanez (1996), they
gather, that the amount of both vehicle hours and kilometers are associated with transit
use – vehicle hours even more so than vehicle-miles (2003). More transit attracts more
passengers.

Thompson and Brown (2006), through a multivariate analysis, analyzed the successes
behind ridership increase in United States’ metropolitan areas between 1990 and 2000 –
are on the same page. The authors find differences in different variables explanatory val-
ues in metropolitan regions of different sizes. They argue, that the most powerful explan-
atory variables behind the increases in ridership can be explained via internal factors,
service performance, coverage and frequency, in Metropolitan areas with 1–5 million
people, and via network formation, that is – multidestination service orientation – in city
areas with populations around 500 000–1 million people.

In Ingvardson and Nielsen’s (2018) analysis of 48 European city regions, the authors an-
alyze the cities’ public transit networks and patronage and utilize factor analysis to take
into account the extent and coverage of different rail modes, the metros, suburban rail and
light rail8, and try to find correlations between these and ridership. Using multiple regres-
sion analysis, a significant positive association between per capita ridership and network
coverage of all the aforementioned rail modes was found. The results also suggested, that
considering network connectivity, the number of transfer stations was more important
than the cyclomatic number of the network. High cyclomatism can be translated to more
alternative routes or connections between nodes – that, is high connectivity of the net-
work.

8 Their definition of light rail encompasses and includes also Helsinki’s city tramways.
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Syed and Khan (2000, pp. 13–15), in a factor analysis on an Ottawa-Carleton Transpor-
tation Commission’s attitude survey found quality factors in the following order of im-
portance for Ottawa region’s public transport passengers: Firstly, bus information, sec-
ondly on-street service-level (transit service quality factors), thirdly station safety, fol-
lowed by customer service, safety en-route, reduced fare, cleanliness; and general atti-
tudes towards transit (2000, 13). Tang and Takuriah’s (2012) case study on the new real-
time bus information system in the City of Chicago furthers the passenger information
system’s importance in increasing ridership, as its implementation was found to increase
ridership in Chicago.

Concerning general attitude, the public’s perception of public transport service quality is
also subject to negative influence. Ferguson (1992), modeling the effects of service re-
ductions’, such as labor strikes, work stoppages and fuel shortages, on transit ridership
using aggregate time-series data, acknowledges certain public transport’s quality aspects
as playing a role in mode share and ridership. His findings conclude that transit users’
perceptions on public transportation tend to be susceptible to these performance swings
– which weaken the public’s views on transit quality, for example reliability and depend-
ability on transit, and may lead to behavioral changes and long plunges in ridership (Fer-
guson 1992).

In addition to public transit quantity and quality aspects’, also fares’ impact on ridership
has been studied. Boisjoly et al. (2018), unsurprisingly denote, that whereas public
transport service levels provided a strong, significant positive relationship with patronage,
the fare-ridership-relation was significant but through a negative correlation. Hirsch et al.
(2000) reported great successes in Metropolitan Transportation Authority’s (MTA) fare
and policy changes during the mid 1990’s. Beginning in 1994, the MTA New York City
Transit started installing automatic fare-collection technologies and introduced a new
electronic travel card, the MetroCard, which was capable of storing both value and time.
The fare system was revolutionized starting in July of 1997, when multiple passenger
“quality-of-life” solutions and policies were introduced, free intermodal transfers to men-
tion one. Hirsch et al. attribute the increases in ridership, 12 % on the Subway and 40 %
on buses, to these fare incentives, even though they recognize the external gains brought
on the side of employment and population shifts during the period. Direct causation be-
tween reduced fare and ridership gains cannot, however, be established as the fare policy
also included many fare policy quality improvements, that were also implemented on the
side.

In their case study, Sharaby and Shiftan (2012) found results pointing towards similar
passenger increases related to a rehaul of the fare system in Haifa, Israel. The city’s new
integrated fare policy replaced an older per-boarding system with a new five-zone fare
system with free transfers, also leading fare reductions for many passengers. Their find-
ings conclude, that the fare policy change lead to growth in ticket sales and consequently
negated the downward trend in Haifa’s transit ridership. They conclude, that the first year
after policy change brought a 7,7 % passenger trip increase and an 18,6 % boarding in-
crease. The writers attribute these favorable results to both fare reductions and new trip-
chaining opportunities due to simpler zone-based fare policies. Also, Kohn (2000) noti-
fies of a general decrease in ridership in Canada during 1990’s, a decade which saw most
urban transit operators implement both service and fare changes in the country. The gen-
eral policy was the reduction of service hours complemented by an increase in public
transit fares. Despite the decrease in ridership and service hours, Kohn (2000) points out,
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that on average revenues had increased, pointing toward inelasticity of urban transit ser-
vice demand – commuters continue to use transit services even with higher fare levels.
He (ibid.) speculates, that “fare increases may be seen as marginal, when compared to
costs of operating automobiles and downtown parking”.

2.3 Finding the tram of thought

Most papers approach transit patronage by focusing on the effects of urban area charac-
teristics, such as population, employment and land-use, and comparing these to public
transport and socio-economic characteristics. The aforementioned building blocks of rid-
ership creation are all influential in their own right. Taylor and Fink (2003) point out,
“the research literature on explaining transit ridership is surprisingly uneven, in some
cases poorly conceived, and the results are often ambiguous or contradictory”. Due to
many reasons, the factors act out in different ways and differing weights depending on,
where, how and what was the initial research paradigm – what question needed answer-
ing. On top of perspectives playing their part – beginning from public perception toward
public transit, local differences also account for some differences, even contradictions
between studies.

Due to endogeneity of many primary contributory factors in ridership creation, it can be
considered as redundant to focus on which has more influence on which. The research
field is not, of course, unaware of the ultimate futility of defining the exact order of factors
based on their respective influence. Many studies refer to the waltz of land-use and transit
planning – how they feed into each other. The interconnectedness results in no definite
answers being given – however, digging deeper and wider into ridership constitution will
enrichen the understanding of the subject matter. The contradictory results can, up to a
certain degree, be also explained by the defined variables utilized. Such initially straight-
forward-sounding variables as public transit service quantity, frequency, kilometers and
hours, can have multiple definitions and local variations depending on what data is gath-
ered – what is available. Hence, defining the variables utilized is key to maintaining trans-
parency and creating dialogue between studies. The next chapter will present the meth-
odology and data sources utilized in this thesis.
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3 Methodology

3.1 Case study approach

The instrument this thesis has chosen for exploration of  the causes and effects of ridership
creation is that of a case study – two case studies in fact. The cases in question offer
insight into components that constitute ridership, first and foremost in the Helsinki tram-
way system, but also public transport systems in general. Case studies are sometimes
criticized for their localness, which can be translated to a critique of their unsuitability
for generalization on a wider scientific research spectrum. Flyvbjerg (2006) in his appro-
priately named defence of the case study method, Five Misunderstandings about Case
Study-research, identifies common critique case studies face, and debunks each of them.
The title-referred five misunderstandings are: 1) Theoretical knowledge is more valuable
than practical knowledge; (2) One cannot generalize from a single case, therefore the
single case study cannot contribute to scientific development; (3) The case study is most
useful for generating hypotheses, while other methods are more suitable for hypotheses
testing and theory building; (4) The case study contains a bias toward verification; and
(5) It is often difficult to summarize specific case studies. (ibid. 2006). Flyvbjerg’s main
argument for case studies’ importance lies in what they both add and represent to their
field of research. He argues, that case studies, while also building the pedigree of re-
search, are manifestations of said field’s lifefulness.

About generalizability of singular cases, Flyvbjerg (2006) argues, that as a scientific
method case study research can lend itself to wider assumptions – one only has to choose
the studied case carefully – to create a “critical case”. While agreeing with Flyvbjerg on
case study defending its place as a scientific method, Lee Peter Ruddin (2006) argues,
that generalization and case study approaches shouldn’t be kept separate, even if the cases
are not carefully chosen – if they are not critical. Ruddin goes even further, claiming
generalizability to be an answer to a question, that need not be asked. Citing Stake (1983)
he finds responsibility for pondering upon the generalizable of a study or an argument to
be that of the recipient, the reader (2006). The case study’s mission is painting the case-
canvas so, that the necessary prevalent particularities jump out.

This twin-case study adds itself to the pile of knowledge on ridership creation. As a case
study performed by an individual working in the field of public transport planning, the
notion of exaggerating the role of factors internal to transit systems in explaining ridership
can be considered, if not a risk, at least a possibility. Being mindful of said possibility, a
careful account of drivers and background for the two cases are given in chapters 4 and 5
respectively. Both cases allow for a different perspective to approach the same question:
The first case constitutes of a well-prepared and well-planned change in the system – a
network overhaul – and the other a forced upon network diversion – though one, that
ultimately leads to an improvement in the system’s infrastructure. The two study cases
are given some background below.

Study case I: The introduction of the new tramway network in August 2017

The first study case will focus on the implementation of Helsinki’s new tramway network
in August 2017. While the major shift in the formation of services can be centered around
the given date of August, it is necessary to realize that the transformation into a new
network was rather gradual and some key changes and implementations had already been
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applied before the date. Therefore, some backgrounding is conducted – a chronological
account identifying key differences in the network from the pre-2017-years and decades.
Also, the core planning concepts behind the network will be explained.

Study case II: The effects of tram route diversions brought upon by the renovation of
Hämeentie street beginning in March 2019

The second study case centers around the effects of a street renovation work, which led
to major changes in the route network. The Hämeentie street renovation, which began on
March the 4th in 2019, closed off a major node along the network and diverted all the 4
tram lines serving it. The cut-off node, Sörnäinen (M) stop, lies on top of the underground
metro station carrying the same name, and is a close fourth in the ranking of most utilized
stops in the network. The resulting route diversion gave way to a great reduction of pas-
sengers on the rerouted lines but also to some extent on lines not directly affected, that is
non-diverted, by the Hämeentie street renewal. These reductions reveal insight into pas-
senger behavior.

3.2 Means behind the data: collection and utilization

The ridership data utilized in this thesis is gathered through automation – passenger
boardings on the Helsinki tramway network are measured with so called automatic door
counters (ADC), that utilize infrared perception in detection of passengers. The ADCs are
manufactured by Dilax Intelcom GmbH – a certain percentage of tram vehicles are
equipped with these sensors. First Dilax-provided automatic counters were installed dur-
ing the Spring of 2009 (Into 2010, 56). An illustration how the sensors were installed is
presented below in Figure 6 – and a photo of installed ADC-sensors in an HKL’s articu-
lated tram in Figure 7. The amount of Dilax sensors installed in tram vehicles has varied
over time, especially between transitions between tram vehicle types. For example, in
January 2019, as Helsinki had just withdrawn the last Variotram-type trams – 10 of which
in total had Dilax equipment, only 22 door counter trams circulated the network. As of
2020, Dilax counters were installed in 27 out of 112 trams in operation.

Figure 6 Two infra-red sensors situated in a bus doorway. 9

9 Picture source: Into (2010, cit. Iris GmbH 2009).
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Figure 7 Door counters installed in the doorway of a type MLNRV II tram.10

The data gathered through infra-red detectors consists of boardings and alightings. These
can then be utilized to count the passenger load between stops to gain an image about
how full the vehicles are on different sections of the network in different times of the day.
On top of ridership data, Dilax passenger counters offer also information about the vehi-
cles’ positioning, distances and speed levels (Into 2010, 57). As only 27 out of the fleet’s
122 trams (22 %) in circulation are equipped with counters, the tram operator HKL cir-
culates these door-counter-equipped tram vehicles on all the routes during different times
of the day and different days and day types of the week. The data needs to be collected
over a period of time to paint a larger picture about the total amount passenger actions in
context of the whole network. The practice is that all the departures on the network are
counted at least once a month (Stenroth 2015, 20) – ensuring the coverage of the recycling
is the responsibility of HKL tram depot personnel (Stenroth 2015, 20–21). The fewer
Dilax devices in the field – the longer it takes for the data to gather and be reliably rele-
vant. Stenroth (2015) points out, that while on weekdays and Sundays the goal of counting
every departure at least once a month could be met, the passenger data of departure-heavy
timetables of Saturdays, which occur only 4 to 5 times a month left departure coverage to
hope for.

The data gathered through the Dilax door counters is assigned to specific stops and sec-
tions, also to lines. As the data is also tram specific, combining time signatures to lines
and specific stops allows for detailed perception of Helsinki tramways’ passenger behav-
iour. These can be combined to paint – either a very detailed departure-specific picture of
ridership – or over time a perspective on the functioning of the line or the network as a
whole. The Dilax detectors are door-specific, thus, the data will also allow detection of
door usage as passengers board and also in turn exit the tram vehicles. As Stenroth (2015,
55) explains the trams’ passenger data is sent to an FTP server, where it is processed. The

10 Picture source: Stenroth (2015, 28).
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data processing means attaching lines, departures and time signatures to observed passen-
ger quantities. This processed data forms a database called Davisweb. Davisweb has a
wide variety of possibilities to report building.

This paper will utilize passenger data of differing time periods ranging from average
weekdays to monthly and yearly outcomes. The crudest level of rendition will present
yearly passenger number changes beginning from 198711 up till 2019. The most detailed
look will analyze boardings on average weekdays, Saturdays and Sundays on selected
months. Figure 8 is an exemplary figure and represents the boarding developments on
average weekdays on the sixteen biggest nodes, as were in March 2016, in the tramway
network on Marches of 2016–2019. The Marches of Figure 8 surpass this thesis’ study
cases – 2016 and 2017 represent time before the new RAILI-network was put into service,
2018’s numbers the RAILI-period at its height and in the beginning of March 2019 began
the study case II’s massive diversion of tram routes in the eastern inner city. A more
elaborate stopnode-level statistic can be accessed in Appendix 2.

Figure 8 The 16 busiest12 tram stops.

In study case I – the network overhaul of 2017 – I will compare the daily, monthly and
yearly overall passenger numbers before and after the network reimagination in August

11 The earliest HSL’s ridership statistics reach.
12 Situation in March 2016.
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2017. Immediate effects will be discussed through comparison of ridership numbers of
both Fall and Spring periods: Septembers of 2016 and 2017 and Marches of 2016 and
2017 accordingly. On top of straight boardings’ analysis, the data is put into perspective
by analyzing these changes by comparing them through a variety of operational perfor-
mance indicators, such as kilometers and hours operated – i.e. line kilometers and line
hours. These indicators reveal the alterations in efficiency and cost-effectiveness of the
network change and are explained in more detail in subchapter 3.4 Performance indica-
tors and efficiency. Ridership changes are also analyzed geographically and presented on
maps disclosing the changes in the tramways’ service level brought around by the net-
work change. This allows for a mirroring of positive and negative ridership feedback.

In study case II – the effects of Hämeentie renovation – the analysis will be conducted in
the same fashion as with case study I. A year-round comparison of monthly ridership
before and after the diversion of routes in March 2019. A closer tram-stop-level analysis
into passenger behaviour is carried out. The focus is more on the four lines diverted by
the renovation; however, the other lines are also not dismissed. The analysis focuses on
the immediate months, March and April of 2019, after the streework begun, for this brings
out the immediate and ultimately more drastic drops in boarding numbers. This also rules
out the influence of HSL area’s public transport ticketing framework’s reorganization –
a regionwide fare policy change – from a municipality-based to a zone-based system in
late April 2019. The ridership changes will also be geographically represented and stud-
ied.

The said data will be processed through a number of different transportation perspectives
and performance indicators such as kilometers and hours operated, and amount of tram
vehicles needed for said operations. The overall monthly numbers of these performance
indicators are gathered both from a log, (kaavioloki) that keeps track of and also works
as an official order of the planned tram traffic HSL purchases from the operator, HKL.
Also utilized is the line-specific schedule-based information of the official timetables of
HSL tram traffic on the specified timetable periods.

3.3 Data – Reliability

As the boarding data gathering is automated, reliability needs to be ascertained. In her
master’s thesis on Passenger counting devices in public transport (2010) Laura Into an-
alysed the suitability of the then newly planned automatic passenger counters on HSL
region’s trams and buses, the Dilax devices, that are still in use as of 2020. She points
out, that a few problems, roots of errors, exist in the door counters’ calculations. Firstly,
the gathered data resets, when a tram arrives at a terminus. There are a few termini in
which the line number changes, but passengers, instead of a forced alighting, are allowed
to “travel past” the terminal in the same tram vehicle, but on a new line. As the Dilax data
resets, these remaining passengers are not counted for in passenger loads detected. This
usually leads to a negative passenger load, when they leave the tram vehicle. The occur-
rence of this specific error is, to a certain degree, rooted in network formation. It is line
and terminus specific, and as of Spring 2020, affects the line-triplet 2, 3 and 713, which
all have the described type of “drive-through” termini.

13 To be exact, as this is chapter is being reviewed, line 7 has seen a terminus change and been perma-
nently separated from the equation beginning June the 15th 2020 – thus, ending this erroneous data behav-
ior on said line.
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Secondly, the ADCs also tend to underestimate the number of boardings (-1,8 %) and
overestimate the number of alightings (+ 2,7 %). The cause of this is not certain. Into
(2010, 75) speculates, that it might be due to difference in passenger behaviour, when
boarding and alighting vehicles: “It’s probable, that boarding passengers tend to behave
more hastily as they reach for seating leading to multiple passengers boarding side by
side” – a known situation problematic for door counters – “May be exiting, passengers
are more patient and give space to others”. Other perceived sources of errors are small
children, luggage or otherwise large baggage. Also, passengers’ behavioural actions (or
inactions), such as staying or lingering in front of the doors and the counters, might play
part as an error source. While the sources of errors presented and their existence is some-
thing to be wary about, they will mostly be dismissed in this thesis. As the basis of the
analysis, that is the changes in ridership and comparison between the different networks
and time periods, the magnitude of these errors is presumed to be the same between the
compared data sets, and hence dismissed as not influencing the outcome of the analysis,
nor the perspectives surfacing. The knowledge that ADCs’ data is not infallible is a level
of understanding adequate enough to keep in mind.

3.4 Performance indicators and efficiency

Ridership numbers are at the centre of this exploration. Ridership itself is an indicator for
public transport performance – however, in terms of comparison, there needs to be more
sophisticated approaches. Hence, on top of comparing straight passenger numbers, the
tram boardings are compared through efficiency via a set of performance indicators. The
indicators used to convey the performance tramway ridership encompass what Vuchic
(2007) classified as transportation quantity, transportation productivity, system and net-
work performance and transit system efficiency indicators. Components of these indica-
tors are explained below. Ridership or passengers are treated as defined by the National
Transit Database (NTD) as unlinked passenger trips (UPT). UPT consist of vehicle board-
ings made by the passengers.

Line kilometre14 efficiency. Line kilometres are the overall kilometres operated by trams
during a defined period of time. Line kilometres include the trams’ distance travelled
from depot pull-outs – usually in the morning – to depot pull-ins – usually in the evenings.
Line kilometres can be accounted per line, lines or system wide. For example, as of Jan-
uary 2020, line 1 requires 10 different tramcars to perform its 10-minute headway opera-
tions during regular weekdays – the combined mileage, that is the combined kilometres
operated by the said 10 tramcars during the weekday constitute the weekday operations’
line kilometres of line 1. Line kilometres are mirrored to the number of boardings to allow
for comparison of efficiencies.

𝑬𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚(𝒌𝒎) =
𝑁(𝑏𝑜𝑎𝑟𝑑𝑖𝑛𝑔𝑠)
𝑙𝑖𝑛𝑒 𝑘𝑚𝑠

This case study treats line kilometres both, as they are described above, but also by mak-
ing a simplification for the sake of comparison when analysing the system efficiency:
only utilizing the kilometres operated by the so-called lines’ main variants. These are the
departures, which begin from and end in the defined termini of said lines (for example
departures from Katajanokka to Munkkiniemi and vice versa on line 4 etc.). Omitting

14 Also referred to as vehicle kilometers.
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other line variants, including those between lines’ regular routes and makes comparison
more efficient as the other variants, even-though serving passengers, amount to few over-
all. There are also other – non-network formation related – factors, that rationalize leaving
out these extra-variants from the raw comparison at times. When only the line kilometres
of the main variants are utilized, the specifier MV is used (for example line-kmMV).

Line hour15 efficiency. Line hours are the overall hours (on minute-level) operated by
trams during a defined period of time. As with line kilometres, line hours can be calcu-
lated per line, any combination of lines or system wide. The logic behind line hours is the
same as with line kilometres: line hours include the time trams spend outside the depots,
from pull-outs to pull-ins: along the previous example, the sum of hours line 1’s all 10
tramcars operations amount to. The same omission of differing line variants and their
insertion to the overall line hour -performance is made during a part of analysis, as ex-
plained above under the line kilometres. When only the line hours of the main variants
are utilized, the specifier MV is used (for example line-hMV).

𝑬𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚(𝒉) =
𝑁(𝑏𝑜𝑎𝑟𝑑𝑖𝑛𝑔𝑠)

𝑙𝑖𝑛𝑒 ℎ𝑠

Vehicle-days / vehicles in operation. Vehicle-day is another performance indicator, that
can be utilized on different levels from system-wide to line-based approach. It conveys
the minimum number of tramcars required for a said service to be performed. Utilizing
the same example as before, the 10 simultaneously operating tramcars utilized to provide
line 1’s service on weekdays’ headways equal to in a straight-forward fashion 10 vehicle-
days.

𝑬𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚(𝒗𝒅) =
𝑁(𝑏𝑜𝑎𝑟𝑑𝑖𝑛𝑔𝑠)
𝑁(𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑑𝑎𝑦𝑠)

Line kilometres can be considered a manifestation of the planned network operations and
timetables, as they are directly influenced only by the line formation and geometry and
the planned service, dismissing quality aspects affecting some other performance indica-
tors. Thus, they allow for a more objective review of differing planning principles and
choices’ effects. Line hours and vehicle days, on the other hand, are subject to quality
variation in service, not directly ensuing from elements in network creation. These affect-
ing quality factors comprise mainly of the network speed and punctuality readings – both,
very much subject to outside influence encompassing changes in traffic lights and other
road users. As a demonstrational example: operational slowdown may lead to more vehi-
cle days, that is the number trams required to perform planned operations, which in turn
increases the number of vehicle-hours – but doesn’t affect the planned service, that is the
line kilometres. All-in-all, the above-considered efficiency indicators are all interlinked,
and to acquire full understanding one must take them all into account.

15 Also referred to as vehicle hours.
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4 Results Case I: Overhaul of the network

4.1 Network developments 1985–

Since closure of many suburban tramways during the 1950’s, Helsinki’s network was left
afloat, and apart from a small extension in Ruskeasuo, a few realignments and supple-
mental sections and brand-new tracks to a freshly built depot in Koskela, no new tracks
were laid on the streets for over a decade. New land-use plans in the immediate vicinity
of the existing network, however, inspired the first major tram extension in more than 20
years and the first since the shutdown wave. The extension of tramways into the eastern
side of Pasila district in 1976 was the first since Helsinki City Transport’s board had made
an in-principle decision not to shut down the tramways (Metsälampi 2019, 15). Figure
9a on the next page presents a schematic map of the tramway network of 1976 – the Pasila
extension is the northern terminus of lines 2 and 2A.

Come the 1980’s, a new district had begun to rise also on the western side of Pasila. The
eastern and western sides of the district were strongly separated from each other by a
large trainyard and multiple sets of line tracks. A new bridge connecting both shores of
the train valley, was inaugurated in June 1985. The bridge and the streets in the western
part of Pasila came with fresh tram tracks embedded in them. A newly formed ring line
7, with designators A (clockwise rotation) and B (counterclockwise rotation), had been
chosen to utilize them.

Turn-of-the-decade land-use development plans also saw tram network lengthened to
serve another new district. The western part of the Katajanokka peninsula had been under
construction since the change of the decade – combined with the developments in Pasila,
a larger network overhaul was in order. The new and upcoming district was initially
served by line 5 (Katajanokka–Töölön tori) from 1980 up until the network overhaul of
1985, in which its service was completely removed and replaced by a southern terminus
change of line 4 from Kirurgi to Katajanokka. Line 2 was completely reimagined: it had
previously served eastern Pasila but was replaced by the ring line 7. The line was greatly
shortened and initially ran only a short 2,5-kilometer distance between Kauppatori and
Linjat through Kruununhaka. The rush hour variant 2A was discontinued and its service
and departures were assigned to a newly formed rush hour variant for line 1 – named 1A
accordingly. Other immediate major changes brought by the overhaul included rerouting
of line 10 – the old route of which ran between Ruskeasuo and Linjat – to Kirurgi which
had been left vacant by the rerouting of line 4. While the line immediately shortened, in
1991 the northern terminus was extended from Ruskeasuo to a new district called Pikku
Huopalahti. The route has remained unchanged since then. Schematic maps of pre- and
post 1985-overhaul’s tram networks are presented in Figures 9a and b on the next page.
By 1992 line 2 (Figure 9b) had already been extended to the Katajanokka ferry terminal
and line 10 to Pikku Huopalahti

In 1985 the network was also simplified as the idea of using differing rush hour and night-
time variants for some of the lines was mostly discontinued. Initially, the only post-over-
haul rush-hour-specific line, and thus the exception to the rule, was the newly formed
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Figure 9 (a and b) Helsinki's tramway network in 1976 (a)16 and 1992 (b)17.

16Picture source: Id (2010a).
17Picture source: Id (2010b).

1976
1992
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line 1A, which had partly acquired the role of the terminated rush-hour line 2A. Another
rush-hour variant for Line 2 was established later; line 2V ran from 1995 to 1998. (Finnish
Tramway Society 2017) Of all the lines, the one designated with the number 2 saw the
most changes during the years between 1985 up until the 2017, when the current tramway
network was applied: the line was rerouted a total 4 times, not counting the different rush
hour variants, until its service was shut down in 2005. From 1992 onwards up until its
closure the line served the ferry terminal in Katajanokka, the service of which was taken
over by a line 4T – a route variant of line 4.

Passenger numbers were on the decline during the latter half of 1980’s reaching the lowest
point in 1991 with 46,7 million yearly boardings. In 1991, the numbers started creeping
up with nearly 10 million passengers more at the turn of the millennia. These can be
observed in Figure 10 below. Presented is also the portion of boardings made in the Hel-
sinki tramways compared to the overall ridership numbers in the city proper. The portion
remained quite constant throughout the period shifting between 27–29 % of the overall
trips.

Figure 10 Yearly tramway boardings in Helsinki 1987–2000.

4.2 Post–millennium – new tram districts 2000–2009

The first post-millennial extension of the network took place in its north-eastern corner.
Construction of Arabianranta neighbourhood in the Toukola district had begun in 2000,
and by 2004 it received tram service as line 6’s northern terminus was rerouted to serve
the recently realized residential area. Three years later line 8 was extended from Paava-
linkirkko to the same Arabianranta terminus to accompany line 6.

Number 9 returned as a line designator in 2008. Its roots lay in planning and constructing
a new neighborhood in an old trainyard called Pasilan Konepaja, which despite its name
lies not in Pasila, but in the neighboring Vallila district. Line 9 was the first completely
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new line in nearly 25 years. The operations began between Kolmikulma and Pasila rail-
way station, and the line ran through Alppiharju and Vallila, in which circa 1800 meters
of new tracks were built. The original plan (Helsinki city planning department 2005) in-
cluded an extension south towards Ullanlinna and north towards Ilmala. The southern
extension has since been scrapped, but the terminus in Ilmala is due to open in 2022
(Helsinki 2020).

In 2009, tram tracks were expanded to Kamppi along the Simonkatu–Annankatu–Urho
Kekkosen katu–Fredrikinkatu streets and the then-line 3T was diverted there. Along with
the larger expansion in Kamppi, a smaller section was built on Mikonkatu street. It con-
nected Kaivokatu street to Aleksanterinkatu street allowing straight access to the Central
railway station from the southeastern parts of the city centre and the Olympiaterminaali
ferry terminal along the Eteläranta street. This section is unique to Helsinki’s tramway
network, because it is the only line segment featuring interlacing or overlapping tracks,
allowing thus only 1 tram to pass at a time.

4.3 Pressure towards reorganization

The core concept of the tramway network remained, disregarding some additions and
lengthening of tracks, unchanged for over 30 years until August 2017. As was the case
with the previous network overhaul of 1985, pressure towards renovation was due to ex-
pansions of the inner-city fabric to new areas. The new districts comprised mostly of areas
withheld as docklands, which were repurposed for residential and commercial building.
As a major part of the freight operations were relocated to the new Vuosaari Harbour in
2008, new districts of Jätkäsaari and Kalasatama began to rise and Hernesaari’s prelimi-
nary construction beginning as this is written in June 202018. Due to the areas’ close prox-
imity of the inner city, tramways were chosen as their main means of public transport
service – a principle that has been applied since the development of Pasila during the
1970’s. These new districts were to become home to more than 50,000 Helsinkians.

Another new district began to rise further away from the Baltic sea coastline than the
previously mentioned harbour areas, though its beginnings are rooted in the same migra-
tion of harbour operations to Eastern Helsinki’s Vuosaari. A major part of the middle
portion of Pasila used to be part of VR’s – the National Rail’s – freight yard. As freight
traffic by rail was also moved to Vuosaari, The Pasila valley was left in the hands of city
planners to be developed as a new major district in close proximity of Helsinki city centre.
The future Pasila will be home to some 30,000 inhabitants and almost 50,000 jobs. The
turn in land-use plans lifted the weight of Pasila towards being also a more prominent
public transport node in the city. And as with the tramway network’s previous, 1985’s,
rehaul, Pasila was once again a key actor playing a role as driving force behind the new
tramway network, designated RAILI – an abbreviation of the new network’s unimagina-
tive plan’s name: Raitioliikenteen linjastosuunnitelma, Finnish for Network plan for
tramways. Figure 11 represents the city tramway network as it was in the Fall of 2013 –
the close-to-final years of the pre-RAILI-network. The network remained unchanged un-
til gradually introducing the new network in and around 2017.

18 Helsinki city council approved Hernesaari’s plans 22.4.2020. (Helsinki 2020).



35

Figure 11 Helsinki tramway network in the Fall of 2013.19

4.4 Last steps before the new network

Tramways had already been extended to Jätkäsaari in 2012, first diverting line 8 from its
terminus in Salmisaari across to Jätkäsaari’s Saukonpaasi over the newly built Cruselli
bridge. Later in the same year, a longer new section from Kamppi to Jätkäsaari’s West
terminal T1 had opened. Line 9 and from 2013 onwards a new ferry terminal variant for
line 6, line 6T, served the terminal’s passenger traffic. Line variant 6T operated initially
only on weekends – however, its operations have expanded greatly since as demand for
public transport capacity in Jätkäsaari has increased.

In June 2016 the Katajanokka terminal serving line 4T was discontinued – its departures
were transferred to line 4 and a new line, numbered 5, was established to serve the ferry
terminal. Line 5 was the first implementation of the new tramway network plan (RAILI)

19 Picture source: HSL (2013).
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which had been approved of a year before (HSL 2015). It was applied a year beforehand,
since the system benefitted from the change – introducing a specific ferry tram line al-
lowed for a more consistent and reliable service to the residents of the Katajanokka dis-
trict. Katajanokka’s only public transit service, the tram line 4’s schedules had been some-
what dictated by the arrivals and departures of ferries leading to divided service between
lines 4 and 4T – and trams packed with ferry-goers. The last expansion, before applying
the new RAILI-network was completed in January 2017, as the tracks in Jätkäsaari were
extended a few hundred meters south to attend to the new Ferry terminal T2 in the south-
ern tip of Jätkäsaari. Finally, in August 2017, the new network was introduced.

Peaking at 2001 trips made in the Helsinki tramway system decreased once again reach-
ing the lowest point by 2006 (52,8 mil boardings). Figure 12 shows this valley of the
latter 2000’s. Even though ridership was still much higher than during the 1980’s, the
passenger numbers had previously been this low ten years prior in 1996. Coinciding with
the tramways’ extension to Jätkäsaari, a leap from 53,7 to 57,2 million boardings can be
observed. The RAILI-plan assigns the dips in ridership of 2011 and 2013 to be caused by
Summer-time construction works and major line diversions derived from them (HSL
2015, 13).

Figure 12 Yearly tramway boardings in Helsinki 2001–2019.

Before we step into the reign of the new network, a few summarizing graphs are pre-
sented on the next pages. Figure 13 is a combination of Figures 10 and 12 surpassing
all the years beginning in 1987 and ending in 2019. The graph contains a few notes,
designated by numbers, of major changes in the network formation so their effect can be
observed. Figure 14 expresses ridership developments during the same period, but the
yearly cycle is divided into Winter and Summer operations and ridership.
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Figure 13 Development of passenger numbers on Helsinki tramways (1987–2019)20. A detailed account of monthly overall ridership can be accessed in Appendix 1.

20

1. 1991: Tramways extended to Pikku Huopalahti (line 10) / The last single-track section of the network, in Ruoholahti on line 8, was transformed to allow bidirectional tram traffic.
2. 1997: Line 7A/B’s route diverted to serve the Kruununhaka district
3. 2004: Tramways extended to Arabianranta (line 6) / Line 1’s Saturday services ended and weekdays’ services reduced
4. 2005: Final closure of “old” line 2 and its service in Katajanokka transferred to newly established Line 4T
5. 2007: Line 8 extended to Arabianranta
6. 2008: New line number 9 begins operating
7. 2009: New Mikonkatu and Simonkatu – Fredrikinkatu streets’ sections opened on line 3T and tram services extended to Kamppi(M).
8. 2012/01: Tramways extended to Jätkäsaari (Saukonpaasi terminus, line 8) / 2012/08: Tramways extended to Jätkäsaari (West terminal T1 terminus, lines 9 & 6T)
9. 2016/06: New tram line 5 is established, tram line 4T ceases
10. 2017/01: Tramways extended to Länsiterminaali T2 (Lines 9 & 6T) / 2017/08: The new tramway network is put into service / 2017/12: Tram tracks on Reijolankatu street are finished (line 3’s route is changed).
11. 2018/08: Line 1’s operations extended from 19.00 to 21.00 on every day of the week
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Figure 14 Ridership on winter and summer operational seasons21.

21 Winter season is defined as beginning in September and ending in May; Summer season includes the months of June, July and August.
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4.5 Introducing RAILI – planning principles and description
The new network plan, RAILI, along with some yet to be realized extensions, is presented
in Figure 15. One of Helsinki’s city tramway network’s strengths has been identified as
being that of stability – and scanning the RAILI-network’s line formation and comparing
it to the network map of 2013 in Figure 15, one can see, that many lines have remained,
apart from extensions, practically the same. Still, while taking some root in the previous
network, RAILI approached tramway network formation from a different angle. It recog-
nized key nodes along the central cityscape and focused on allocating resources into serv-
ing trips between these nodes. The lines were planned so, that they serve as many key
nodes and trunk sections as possible, while still balancing at keeping their proper routes
straight and, therefore, as efficient as possible. The most crucial of these sections and
nodes are highlighted below in Figure 16.

Figure 1522 Map of RAILI, the new tramway network.23

22 The map includes yet to be realized extensions to Ilmala (2022), Hernesaari (2024) and Jätkäsaari (2022-
2023) and new tracks on Topeliuksenkatu street in Töölö along line 2. These are to be completed alongside
a new light rail line in 2028.
23 Picture source: HSL 2015.
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Figure 16 Core nodes and sections identified as key in the new network formation.24

The trunk segments between the major nodes were designed to be served by at least two
different lines in mutually balanced headways. Figure 17 exemplifies this principle
through a schematic visualization of synchronization between lines on shared sections.
This trunk section-line pair-doctrine is the foundation of RAILI network – and was also
key to another of the guiding building blocks brought about by RAILI – the service sched-
ules. Clear, easy to remember, constant 10-minute headway structure was decided upon
as the basis for the majority of the line services. This overlapping equifrequent service in
the passenger-heavy networkial core – the trunk sections – allowed for the differing rush-
hour headways utilized during the old network to be mostly dropped, as the trunk sections
had frequent service throughout the day. Contrasting with other sections, the Manner-
heimintie corridor, which is the most passenger-heavy part of the network, is served by
lines 4 and 10, with differing rush hour headways of six minutes each producing a three-
minute interval between the line pair. This differing headway structure on Manner-
heimintie street was implemented already before the network overhaul.

24 Picture source: HSL (2015). The squares (250 m x 250 m) are coloured according to population densi-
ties.
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Figure 17 A schematic visualization of the lines' synchronization on shared sections.25

The shared track sections and mutual headway structure causes the lines to be highly
interconnected. Structurally, the RAILI-network can be divided into three line groups –
the first one of which consists of only the Katajanokka ferry terminal serving line 5, since
the line’s operations are dictated by said ferries and not affected by the other network.
The second group contains the aforementioned Mannerheimintie corridor lines 4 and 10,
which as already mentioned, have a differing timetable structure from the rest of the net-
work. The third interconnected line group features the majority of all the lines. Lines 1,
2, 3, 6/T, 7, 8 and 9 form a whole in which every line is subject to changes in one another.
They run on shared track sections with equifrequent 10-minute headways. The shared
sections are presented in table 1 below. The completely reimagined line 1 is the core of
this third line group as it doubles tramway service on sections with four other lines, 2; 3;
7 and 8.

Table 1 Interconnectedness of the new network – shared service between the lines.
Lines Section Headway – min

(rush/day)
1 and 2 City centre – Töölö 10/10
1 and 3 City centre – Punavuori 10/10
1 and 7 Mäkelänkatu corridor 10/10
1 and 8 Arabia – Sörnäinen 10/10
3 and 9 City Centre – Kallio 10/10

4 and 10 Mannerheimintie corridor 6/7–8
6 and 7 Sörnäinen – Hakaniemi 10/10
6 and 8 Arabia – Sörnäinen 10/10
7 and 9 Jätkäsaari – City centre 10/10

Due to this interconnectedness separate rush-hour headways on lines 6/T, 7 (as line
7A/B), 8 and 9 could be dropped, as the headways on trunk sections with the highest
demand are frequent throughout the day. This design philosophy resulted also in more

25 Picture source: HSL (2015, 21)
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tram services on these sections during quieter hours and weekends, as the service is al-
ways provided with a minimum of two lines. Figure 18 unveils the differing schedule
structure of RAILI. It shows the pre- and post-rehaul total number of departures along the
day cycle (only the lines’ main variants). The old weekday operations’ rush hour depar-
ture-peaks are flattened as mid-day services have been increased. On top of changes in
weekday operations, Figure 18 reveals an increase in weekend services after the new
network began operation. The timetable structures don’t differ as much, but in terms of
number of departures the RAILI-network provided more weekend service. This is heavily
due to line 1, unlike before, having weekend departures. The difference in departures
equals to line 1’s Saturdays’ 10-minute and Sundays’ 12-minute headway services. The
small departure-peaks on both pre- and post-RAILI weekdays, Saturdays and Sundays
denote line 5’s ferry terminal targeted and paced operations.

In Figure 19 the departure numbers are proportioned to average boarding numbers regis-
tered to according hours during said operational periods in Springs of 2017 and 2018. The
passengers-to-departure-ratio reveals a slight drop in efficiency outside peak hours. This
can be seen as being in line with the diurnal departure variation presented in Figure 18.

Figure 18 Number of departures during the day pre- and post-rehaul.
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Figure 1926 Passengers per departure in 2017 and 2018.

It is necessary to point out that Figures 18 and 19 treat the pre-rehaul ring line 7A/B as
a single line – only departures beginning from Pasila station are counted. This is due to
the inclusion of all the departures would double the line’s contribution to the overall de-
parture count and eschew the graph. While this simplification can be debated, the figure
below is spiritually more in line with other networkial performance indicators, line-kilo-
metres, line-hours and vehicle-days pre- and post-RAILI examined later (Figures 21–
23). Nevertheless, technically speaking the clockwise 7A and counterclockwise 7B vari-
ants were separate lines, and also had a southern terminus at Senaatintori square – which,
as it resided on a line section, didn’t allow for regular terminus activities, such as layovers
to be performed. The existence of Senaatintori as a terminus could be seen as being more
of a tool for planning and a necessity set by the public transportation background systems,
which require for all transit lines to have two differing termini and two directions accord-
ingly. As established, further explorations treat the ring of 7A/B as one line flagged under
the banner ‘line 7’.

Final RAILI-feature was the dissolvement of the few circular routes of the old network.
These had proven to be somewhat unreliable even though previously they had had their

26 Boarding data for weekdays from Marches of 2017 and 2018. Boarding data average utilized for both
days of the weekend was collected on February–March 2017 and 2018 respectively.
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own role in the network. Line 7, which ran a circular route between Pasila and Helsinki
CBD under designators A for clockwise and B for counter-clockwise services, was pro-
longed to Jätkäsaari’s West harbour in the south leaving the western half of its old circle
route in the hands, or iron wheels, of lines 4 and 10. Line 7’s role on Mannerheimintie
had been one of support and the line’s passenger numbers had been relatively low com-
pared to those of lines 4 and 10. The most massive impact of the rerouting was, that it left
the district of Länsi-Pasila without a straight and fast tram connection to the city centre –
the compensatory line 2’s route runs through the Töölö districts. An issue, that caused
some negative feedback from the area.

Another circular line pair that was – partly – dismantled was the figure-8-shape of lines
2 and 3, the descendants of the local classic lines 3B and 3T. The old B and T lines had
become a sort of symbol of the Finnish capital; line 3T was even branded and advertised
as a tourist line of sorts with a tourist guide voice playing inside the tram vehicles. The
lines 3B and 3T were also legendary in another infamous way, as many had a hard time
trying to remember their respective routes. It is somewhat easy to gather, that the general
confusion played a role in decisions behind the dismantling philosophy of RAILI. Line 2
was separated from line 3 at Eläintarha and was diverted north to meet with line 7 as an
impermanent phase towards the final network. Line 3’s extension to Kuusitie terminus in
Meilahti district was introduced a few months after other network changes with the com-
pletion of Reijolankatu street track section in December of 2017. The Reijolankatu tracks
allowed for a new transversal tram connection between northern Mannerheimintie street
and the eastern downtown neighbourhoods. Even with termini changes dismantling the
lines’ northern loop of eight, the mutual southern terminus of lines 2 and 3 at Olympiater-
minaali, remained past the network overhaul. There are a few reasons to this and network-
ial terminus alternatives – or the lack thereof – is not the least among them. As mentioned,
line 3’s route was finally completed in December of 2017, a few months behind the ap-
plication of RAILI.

4.6 Overall ridership developments

The new network instantly attracted more passengers. Figure 20 presents monthly board-
ings between January 2016 and December 2018. The same figure also holds the cumula-
tive passenger numbers of years 2016–2018. By the end of the first full year of RAILI-
operations, the year 2018, Helsinki tramways’ passenger numbers reached a modern-time
record high number of 61,5 million yearly boardings. While this immediate increase of
trips made cannot be debated and as such the new network can be congratulated as having
brought favourable results – a deeper review via some comparable factors behind this
increase should be fruitful and carried out. What is the cost of these new trips? How does
the new network compare to the previous one when the field is levelled?
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Figure 20 Monthly overall boardings 2016–2018 on Helsinki tramways.

What one can call network efficiency can be analysed by comparing the number of pas-
sengers carried to the raw operational factors, the overall line-kilometres and line-hours
operated to serve those passengers. Another tool of comparison is the amount of tram
vehicles required in operation, that is vehicle-days. The next 3 Figures, 21–23, each rep-
resent network efficiency based on different operational quantities. They represent the
total number of monthly boardings per line-kilometer, per line-hour and per vehicle-day.
The line graphs follow the year’s cycle beginning from September and ending in August.
The reasoning behind this is, that the operational winter period begins mid-August, thus
leading September to be the first complete month of winter operations. A thing to note, is
that the y-axis on the figures does not begin from zero, as this allows for more intricate
exposure of the differences in efficiency between operational periods. Also noteworthy;
beginning in March of 2019, the figures reflect the grandiose effect of the second study
case, the Hämeentie street renovation, and changes in ridership patterns it caused. While,
the details of the effects of the street work are explored in greater detail in chapter 5 Study
case II: the Hämeentie street renovation – the data is included in the figures, as the period
is part of the operational year 2018–2019 and gives curious insight into its impact.

Figure 21 represents line-kilometer-efficiency, that is, the overall monthly boardings re-
flected upon the overall monthly line-kilometers operated in the said month. Presented
are two operational seasons before and after the network reconfiguration. Save from No-
vembers, the line-km-efficiency of the two pre-RAILI-years appear to follow the same
slopes and uphills, the latter one, operations of 2016–2017, ranking on top for the major
portion of the year. The operational year 2017–2018, follows along the same alignment,
but with less sharp steep changes. The yearly averages of line-km-efficiencies are as fol-
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lows: Operational year 2015–2016 10 boardings/line-km, O.y. 2016–2017 10,4 board-
ings/line-km, o.y. 2017–2018 10,4 boardings/line-km and o.y. 2018–2019 9,7 board-
ings/line.km. Beginning January 2019 line-km-efficiency drops below 10 and doesn’t rise
above before October of the same year (belonging to the next operational period and not
shown in the figure). April 2018 comes out as the most efficient in terms of line-km-
efficiency. Interestingly it featured the beginning of a long 5-month diversion of line 8,
beginning on April the 3rd and lasting until the end of August 2018. The Spring slope
beginning after April and lasting till July is present every year. The Summer decrease in
efficiency is more prominent post-network, Julies of 2018 and 2019 are the most ineffi-
cient months of analysis period. July ridership, however, hasn’t changed: in pre-network
Julies of 2016 and 2017 some 3,86 and 4,01 million passengers rode the tramways,
whereas the comparative July 2018 saw 3,94 passengers carried. Line-kilometers, how-
ever, increased in 2018 by 5 % compared to Julies of 2016 and 7 % compared to 2017.

In the same vein as Figure 21, Figure 22 represents line-hour-efficiency on two opera-
tional pre- and post-RAILI seasons. The line-hour-efficiency peaked in the operational
season of 2016–2017 with an average of 127 boardings/h. The seasons 2015–2016 and
2017–2018 have nearly equal yearly efficiencies(h) of 122,9 and 123,2 boardings per line-
hour. The operational year of 2018–2019 saw a drop in efficiency(h), and averaged at 115
passengers/line-h. The passenger-to-vehicle-days-ratio can be observed in Figure 23. In
terms of efficiency, the operational year of 2017–2018 is overall most well-off with an
average of 1954 trips made in every vehicle in operation, peaking in November (2066
psgrs/vd) and April (2071 psgrs/vd). The two pre-RAILI years are more stable in terms
of variability and the drop in the post-networkial Summers efficiency(vd) is not so steep.

Figure 21 Efficiency(km) on two operational years pre- and two post RAILI-network.
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Figure 22 Efficiency(h) on two operational years pre- and post RAILI-network.

Figure 23 Efficiency(vd) on two operational years pre- and post RAILI-network.

Included more as exemplary, the boardings-per-departure-ratio is presented in Figure 24,
shows the RAILI-network in a very favorable light. Save for deep Summer, the RAILI’s
departures on average carry systematically around 10 passengers more than the old net-
work. The graph is also a testament to the decision of filtering half of line 7’s departure
count, as done and explained previously with figures 18 and 19, as the impact of not
doing so can be observed here. The results are not in line with the results presented in
figures 21–23. The figure is not incorrect per se, however, and its inclusion can be de-
fended, as the number of departures represent the official planned operations.
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Figure 24 Boardings per departure on operational years pre- and post RAILI.

Plunging deeper into the realm of efficiency, we can remove some factors, that play a role
in the, to some degree, robust yearly and monthly ridership numbers, such as the varying
number of weekends and moving holidays. Figure 25 visualizes the ratio of passengers
to both, the line-hours (efficiency(h)) and line-kilometres (efficiency(km)) per average
weekday (Monday to Friday) of 6 different operational months: 3 before (March 2016,
September 2016 and March 2017) and 3 after (September 2017, March 2018 and Novem-
ber 2018) the RAILI-network was officially applied. Figure 25, alongside the overall
efficiency indicators, includes the performance scaled to include only the main service of
the lines (efficiencies designated by the index MV). As explained in subchapter 3.4, the
main variants form the core of passenger service as they are the departures, that run be-
tween the defined terminals of the lines. Other line variants, such as those utilized in
moving the trams from the depots to their proper line sections and terminals, and their
additions to overall kilometres and hours are omitted from them. The key reasoning be-
hind representing the efficiencies omitting the non-primary variants is, that even though
the departures of these alternative line variants are for the most part passenger service and
thus, contribute to the overall number of boardings, their planning and implementing con-
stitutes of aspects, which are to some degree extra-networkial – that is, not caused by the
changes in network formation. This simplified representation of efficiency is chosen to
be visualized here, as well, for it better epitomizes the efficiency of the core passenger
service. However, it is also important to note, that when making wider assumptions and
analyses over two differing networks and their schedule structure, the non-main service
variants represent certain aspects, which are tied to the core formation and planning ide-
ology of the networks – and these, as they are fundamentally part of certain planning
decisions, for example rush-hour departures requiring more movement between garages
and termini, are not to be dismissed.
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Figure 25 Comparison of network efficiency (km and h) on average weekdays.

Efficiency(vd) is examined in Table 2 below. Aside from efficiency(vd) of September
2016, the previous network’s core passenger service appears to have been more efficient
overall, with March 2017 being the most efficient by all indicators. In March 2017 effi-
ciency(h)MV peaked with more than 182 boardings per line-hour. The efficiency(km)MV

peaked also in March of 2017 as per line-kilometre an average of 12,8 boardings was
made. Post-network efficiency(km)MV ratios can be seen settling at around 7–9 % fewer
boardings per kilometre and 8–9 % fewer boardings per hour than the amplitude March
2017. However, the three relevant post-RAILI months, September 2017, March 2018 and
November of 2018, are all consistently and equally efficient. The post-overhaul effi-
ciency(h)MV is quite consistent; around 164–167 boardings per line hour on average week-
days, and so are also the efficiency(h)MV and efficiency(vd), the average ranging between
11,7–11,9 psgrs/km and 2042–2066 psgrs/vd.

Table 2 Efficiency(vd) on average weekdays.
03/2016 09/2016 03/2017 09/2017 03/2018 11/2018

⅀ (boardings) 188 787 186 153 201 600 193 966 196 996 196 317
Vehicle-days 91 94 94 95 96 95
Efficiency(vd) 2 075 1 980 2 145 2 042 2 052 2 066

The previous figures and tables have been based on the official planned tram operations.
The final angle on the efficiencies is taking account of the disruptions and other possible
reliability issues, that may have had an impact on the realized tram service. Table 3 shows
the realized portions of the planned tram service on selected months. While the pre-
RAILI-March of 2017, and the post-RAILI-September of 2017 and March 2018 perform
approximately as well, performance in November 2018 is clearly under the bar. A deeper
investigation reveals a shortage of vehicle-days on 22.–24.11. (Thursday–Saturday).
Shortage of vehicle-days translates straight into forfeiture of all departures, kilometres
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and hours assigned to said missing vehicle-days – and in combination lead to significant
overall deficits in all the other network performance indicators as well.

Table 3 % of realized performance in regard of the planned tram operations.
% Departures Line kms Line hs Vehicle-days
March 2017 99,55 99,66 99,64 100,00
Sept. 2017 99,51 99,59 99,58 99,89
March 2018 99,66 99,61 99,62 99,96
Nov. 2018 99,05 99,08 99,06 99,70

4.7 Picking apart the RAILI-network

In the previous chapter, key ridership movements were examined on a larger network-
wide-scale and via longer time periods. Unveiling the anatomy of ridership creation
needs, however, more intricate surgical operations. Investigating efficiency(km)MV out-
side the networkial ensemble – in terms of the lines themselves – it is immediately no-
ticeable, that the implementation of RAILI lead to efficiencies among the lines to con-
dense (Figure 26). In the pre-RAILI months of 2016 and March 2017 the number of
passengers carried per kilometre ranged greatly among the lines, line 1 being the most
inefficient with 6,7–8,4 passengers per kilometre and lines 3 and 9 the most efficient with
12,9–16,4 passengers per km on line 3 and around 15,1–15,6 passengers per km on line
9. The second most inefficient is line 7 with 8–10,3 passengers carried per kilometre.
After the network reinvention the range, that is the difference between the most efficient
and inefficient lines’ efficiency(km)MV has been significantly reduced: In March 2017 the
range was almost 8,7 passengers per kilometre between lines 1 (7,7 psgrs/km) and 3 (16,4
psgrs/km). A year later, in March 2018 the range of efficiency(km)MV was less than three;
2,7 to be exact; between lines 1 (10,5 psgrs/km) and 9 (13,2 psgrs/km).

Figure 26 Development of efficiency(km)MV per line on average weekdays.
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Examination of the efficiency(h)MV presented in Figure 27 reveals the same as the effi-
ciency(km)MV graphs in Figure 26 – the pre-RAILI-era shows the same lines on top (2,
3, 8 and 9 with changing order) and the same in the bottom (1 (last) and 7 (second to
last)). The passenger-to-hour-ratio also reveals the same post-networkial huddling to-
gether among the lines with the range between the most efficient and the most inefficient
line decreasing from 100,7 passengers per hour in March 2017 between lines 1 (112,5
psgrs/h) and 9 (223,2 psgrs/h) to 39,9 in March 2018 (between lines 2 (143,4 psgrs/h) and
4 (183,3 psgrs/h)). Incidentally, the two most inefficient lines, 1 and 7, are also the ones
changed most drastically in the new network.

Considering line-specific successes, a clear winner, or number one, is the completely
reimagined line number 1, which has greatly increased its cost-effectiveness from 6,69
psgrs/km and 97,2 psgrs/h (9/2016) to 10,40 psgrs/km and 159,0 psgrs/h (11/2018). The
biggest reductions in efficiency can be observed on lines serving partly the same route,
that line 1’s new route doubles: mainly lines 2, 3 and 8 – all of which had previously had
their own separate sections of operations, line 8 between Töölö and Sörnäinen, Line 3
from southern Helsinki to the city centre and line 2 between Töölö and the city centre.
Line 2 was also diverted from a node, Kamppi, as public transport service on the section-
in-question was assigned to buses and tram operations ceased there completely in the
overhaul.

Also line 7 and its rerouting has improved the line’s efficiency greatly from previously
being well below to rising above average on both indicators, the efficiency(km)MV and
efficiency(h)MV. Line 7’s success seems to mirror the descent of line 9, which all-in-all
has retained its status as the most efficient in both kilometres and hours. This mirroring
raises questions about its roots – in the pre-RAILI-era, a key change was, that West ter-
minal in Jätkäsaari was served by line 9, whereas this duty was assigned to line 7 in the
network-rehaul. West terminal has been and has seen one of the biggest increases in pas-
sengers, hence, it is only natural that whichever line serves it increases its efficiency.

Figure 27 Development of efficiency(h)MV per line on average weekdays.
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Next, we change focus from lines and keep zooming in to reveal the changes in the spatial
dimension brought about by observing the stop-level ridership. The shift in schedule
structure and the focus on trunk sections brought changes in boarding numbers around
the network. Figures 28 and 29 on the next pages show where the passenger turnout
increased. Figure 28 represents the immediate increase in boardings (absolute) of the first
full post network month of September 2017. It compares boarding numbers per stop node,
that is all directions’ platforms of the same stop area, of an average weekday on Septem-
ber 2017 to ridership of the previous year’s September. Figure 29 displays the Spring
increase in boardings – the comparison is made between Marches of 2018 and 2017. The
increase is filtered so, that only those stops with an increase of over fifty average weekday
boardings are presented – this is done to filter out the natural variation and coincidental
increases. The stops are located according to coordinates of one of said hub’s stop plat-
forms. The months of comparison were chosen, as the ridership numbers of Septembers
highlight the immediate reception to the changes brought about by the overhaul – the
boarding figures of March represent a period, where passengers have already had more
time to settle to the new network.

Figures 28 and 29 also indicate the positive shifts in service level on different track
sections around the network after RAILI's implementation. A change towards positive in
context of service levels is defined here as an increase in departure frequency from stops
in question. Due to the new network’s structure this increase also translates to more
available non-transfer destinations. Thus an enhancement in service encompasses both
the service headway and the number of available non-transfer destinations. This definition
is very straight-forward and disregards many quality aspects, that contribute to what
consitutes the overall level of public transport service – it is, however, representative of
the changes on a macro-level, hence, very adequate here. The newly built track sections
put into service between the comparison periods are highlighted by blue lines – in
Jätkäsaari (Fall comparison) and also Reijolankatu (Spring comparison). Sections,
previously utilized by trams, but left without service in the overhaul are presented in
dotted black lines.

The greatest increase in service level follows line 1’s new route from Punavuori, to the
city centre and Töölö and onwards to Sörnäinen continuing up north towards Käpylä.
Line 1 doubles the service of lines 3, 2, 8 and 7 (see table 1 for details) and boarding
increases reflect line 1’s route – it is littered with green circles which lie in Sörnäinen, in
Töölö and in Punavuori. Two of Helsinki CBD’s three biggest nodes, Lasipalatsi and
Ylioppilastalo stops, are also on the greatly receiving end with an increase of more than
2200 and 1600 boardings per average weekday each– and also served by the re-imagined
line 1. The Arkadiankatu street between the CBD and the district of Etu-Töölö saw the
return of tram traffic leading to an increase in boardings, as both lines 1 and 2 were as-
signed to it.

The other section, that received a major improvement is linked to serving the ever-grow-
ing Jätkäsaari neighborhood southwest of the CBD. In the rehaul, line 7’s ring was dis-
mantled, and the line was redirected to serve Jätkäsaari and its major trip generator, the
West terminal. This created a new trunk section in the network between the main railway
station and Jätkäsaari through the dense Kamppi neighborhood – served before only by
line 9, now doubled by line 7. The new tracks on Välimerenkatu on line 9’s new route,
and the extension of tracks from West terminal T1 to newly opened West terminal T2
also generate major increases.

Other major increases include Maistraatintori stop in the Länsi-Pasila neighborhood. The
stop initially served as the northern terminal for lines 2 and 7. The reason behind the
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Figure 28 Increase in boardings (September 2017 vs. 2016 – avg. weekdays).
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Figure 29 Increase in boardings (March 2018 vs. 2017 – avg. weekdays).

visible increase isn’t apparent, as no clear quantitative increase in service provided can
be indicated. However, the fact, that the pre-RAILI network’s ring line 7’s clockwise-
operating counterpart, designated A, used to have its terminus a few stops after
Maistraatintori, henceforth shortening the stop’s eastbound effective reachable sphere by
a large margin and might have affected the stops tram service’s attractiveness. The same
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amplitude increase can be observed, however, on both directions’ platforms. Another rea-
son for the increase might be the temporary, but still on-going, removal of the close-
dwelling Esterinportti stop due to street construction. Another major boarding increase
can be associated with the introduction of the short new track section on Reijolankatu
street in December of 2017, which allowed for line 3 to reach the Kuusitie terminus and
the line’s definitive route propositioned in RAILI – it led to an increase in service and
boardings on northern Mannerheimintie.

While Figures 28 and 29 showed the service level increases paired with positive ridership
feedback, Figures 30 and 31 discuss the decreases and their relation to tramway board-
ings. The figures compare decreases in boardings around the network. Similarly, as before
in Figure 30, the immediate negative effects of RAILI are shown, as the figure compares
decreases in absolute boarding numbers per stop hub between Septembers of 2017 and
2016 (average weekday). Figure 31 represents the same but with data of Marches 2017
and 2018. Once again, the reductions of less than 50 boardings per hub are omitted. Ser-
vice level reductions are presented on a two-step-scale: What is considered a major de-
crease in service level is defined as a decrease of straight-to-reach destinations said sec-
tion. This translates straight-forward to a removal of a line. The presented minor decreases
in service levels denote changes in service frequency – meaning longer headways.

Major service decreases are rooted in the same soil as the increases presented above: the
route changes of lines 1(/A) and 7(A/B). Line 1 and its rush-hour variant 1A were relo-
cated from the Tehtaankatu street, Market Square area and districts of Kruununhaka and
Kallio. Save from Kruununhaka, a decrease in boarding numbers can be observed in all
of the above-mentioned. The decrease along line 1’s old route is more prevalent in Figure
31, which represents the ridership of average March weekdays. Line 7’s removal from
Mannerheimintie and its effects can also be observed. The reductions are, once again,
more drastic in the Spring, as the opening of the Reijolankatu street track section in De-
cember of 2017 had diverted line 3’s service north along Mannerheimintie street instead
of south to Töölö depot, as the line’s temporary route had done from the RAILI’s imple-
mentation up till that point.

The removal of most of the rush-hour headways meant that sections served by the same
number of lines before and after the rehaul mostly received what is referenced here as a
minor service decrease. Lines 6, 7, 8 and 9 all had previously had rush-hour headways of
7–8 minutes. All these had been transformed into a uniform 10-minute headway through-
out the day. The sections left outside the defined networkial core can, thus be seen as
receiving a reduction – a cutback in service.

The cut line sections of the network include tracks on Sturenkatu street served previously
by line 1 and Fredrikinkatu track section in Kamppi, served previously by line 2. The two
nodes along the cut section on and off Sturenkatu street, Brahenkatu and Roineentie stops,
had both had only 200–250 passengers each, so the impact of their service cut was not
major boarding wise. The cut Kamppi section on line 2 had only one stop, Kamppi (M) –
“M” being a designator of a metro station carrying the same name. The cut stop’s vicinity
to a major public transport node, the Kamppi metro station and the, then-in-use terminal
of South Espoo’s buses, led to the stop being one of the busiest in the tram network and
meant a reduction of around 3000 boardings, when its cut was made. The Kamppi section
formed also a major part of old line 2’s efficiency as it was the only line serving the node.

A few of stops, that appear as having major drops in boarding numbers are ones that are
entirely cut, but whose cut wasn’t due to changes in the network formation, but either due
to a rearrangement of stops as new tracks are built – for example, the completely removed
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Bunkkeri stop in Jätkäsaari – or to street construction – as the already mentioned Ester-
inportti stop in Länsi-Pasila. All-in-all the decreases in ridership can be located to sections
affiliated with either a major, minor or complete service level reduction.

Figure 30 Decrease in boardings (September 2017 vs. 2016 – avg. weekdays).
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Figure 31 Decrease in boardings (March 2018 vs. 2017 – avg. weekdays).
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5 Results case II: Hämeentie renovation (2019)
5.1 Background and brief description

In April 2016, Helsinki city council approved of a renovation of one its main arteries, the
radial Hämeentie street in eastern inner city (Helsinki city council 2016). The renovation
bases itself in the City’s strategy that aims at increasing competitiveness of the so -called
green modes, walking, cycling and public transportation. The street was to be upgraded
to feature a renewal of tram tracks, cycling lanes and betterment of pedestrian space. In
the same vein, drive-through of private cars was also prohibited southwards from
Sörnäinen towards Hakaniemi. The portion of the street that would undergo renovation
was served by tram lines 6/T and 7, and additionally an armada of radial bus lines. Before
the renovation began, considering the average speed of the trams, the southern portion of
Hämeentie was one of the slowest parts of the network – with the scheduled speed aver-
aging at less than 12 km/h northbound (Helsinki Urban Environment Division 2017). The
major change in the street architecture, i.e. the final product of the renovation work would
lead to an estimated speeding up of the public transport, trams by 1,5 minutes northwards
and 2 minutes southwards and buses by 1 minute in both direction (Helsinki city council
2016). Plans for the final product are presented in Figures 33 and 34 on the following
pages.

Tramway-wise – the street work was organized to be completed in two phases, first of
which included also the renovation of Sörnäinen metro station and its roof, on top of
which the accordingly named busy tram stops lie. The repair of the metro station was not
officially part of the street renewal project but was decided to be completed at the same
time as Hämeentie renovation. Due to the renovation work four tram lines, 1, 6/T, 7 and
8, had to be diverted. Their routes were transferred from sections of Hämeentie, Mäke-
länkatu and Helsinginkatu streets to Sturenkatu street, that had previously tram traffic
with line 1/A but was left completely without in the RAILI-rehaul. The route diversions
are presented in Figure 32 below. Eight stops were left completely without tram service
– and one stop on Sturenkatu street Roineentie, had tram service restored. Save from the
section from Sörnäinen metro station towards Töölö via Helsinginkatu street, all the sus-
pended route sections had extensive paralleling bus services remaining.

Figure 32  The diverted routes of tramway lines 1, 6/T, 7 and 8.27

27 Picture source: Kivimäki (2019).



59

Figure 33 The plan for the northern portion of southern Hämeentie street.28

28 Picture source: Helsinki city council (2016).
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Figure 34 The plan for the southern portion of southern Hämeentie street.29

29 29 Picture source: Helsinki city council (2016).
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5.2 Immediate impacts of the temporary network overhaul

The renovation began on March the 4th 2019 and diverted 430 tram lines and left eight
tram stops without service – the most widely used of which was Sörnäinen (M) – the third
to fourth biggest stopnode in the entire network and a major exchange station with around
10 000 daily tram passengers. On top of Sörnäinen (M), which was served by all of the
diverted lines, service was also withdrawn from seven other stops: Haapaniemi,
Käenkuja, Lautatarhankatu, Hauhon puisto and Vallilan varikko on Hämeentie street and
Helsinginkatu, Lautatarhankatu and Vallilan kirjasto Helsinginkatu and Mäkelänkatu
streets. The diverted routes introduced tram service to a new stop, which since introduc-
tion of the RAILI network – has not had any regular tram service, save from temporary
Summer-time route diversions. Located on the Sturenkatu street, Roineentie stop received
an increase from 0 to 24 scheduled tram passings per hour per direction as the 4 lines
diverted each have a 10-minute headway.

The immediate effects of the diversion were a reduction of passengers all over the net-
work. When compared to ridership numbers of the previous year, March and April’s
boarding counts dropped by 13 % and 14 % respectively. While the figures presented in
Figure 35 are true, they are subject to distortion, since the number of weekdays and week-
ends does not transfer identically from year to year. While both March and April 2018
and 2019 had an identical number of days of week in terms of provided public transport
service, the moveable feast of Easter with its own public transport patronage patterns
makes straight comparison easily erroneous. Comparing the additioned March and
April’s boarding numbers however evens out the Easterly effect and confirms that the
tramway boardings initially plummeted by nearly 14 %.

Figure 35 Overall monthly boardings on Helsinki tramways in 2019.

30 For the sake of simplicity lines 6 and 6T are treated as one line under the designation 6/T unless other-
wise mentioned. Line 6T is an elongation of line 6 and their service, omitting the first and last departures
of the respective line versions, never overlaps one another.
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The difference in ridership between the years in question diminishes toward Summer.
This is to a certain degree explicable by recurring summertime street- and track works
and line diversions and disruptions they produce. For example, between May and Sep-
tember of 201831, lines 2, 4, 7, 10 and especially line number 8 had long affecting route
diversions. The ridership numbers being already initially lower during the Summer than
during wintertime also leaves less room for reductions.

The development of ridership took a turn for the worse all over the network, but especially
on the four diverted lines; 1, 6/T, 7 and 8. Figure 36 reveals ridership on average week-
days per line on 5 months – three before, and two after the street work began. The reduc-
tional effect of the renovation and the drop in ridership involves all diverted lines. A more
direct impact of route changes on these lines can be analysed by observing the weight of
all the boardings the deactivated stops had per line. On line 1 the four stops left unat-
tended, Helsinginkatu, Sörnäinen, Lautatarhankatu and Vallilan kirjasto, had previously
been bearing 19–22 % of all the boardings along the line, of which the Sörnäinen node
alone carried 11–14 %. Line 8 saw an even bigger portion of its boardings cut off by the
diversion. The five stops, Helsinginkatu, Sörnäinen, Lautatarhankatu, Hauhon puisto
and Vallilan varikko, packed nearly a third of all the boardings along the line (27–28 %)
once again Sörnäinen being the biggest carrying 15–16 % of all line 8’s boardings by
itself. Lines 1 and 8 are transversal by nature and while line 1 eventually reaches the city
centre and high density stops, line 8’s route evades the CBD. This accumulates to the few
central nodes line 8 passes through, Sörnäinen and Ooppera respectively, to form a pro-
portionately larger part of its passenger load.

Figure 36 Overall ridership weekday average on lines diverted.

The radial lines 6/T and 7 also suffered quite a decrease. Line 6/T’s new route dodged six
of its stops, Haapaniemi, Käenkuja, Sörnäinen, Lautatarhankatu, Hauhon puisto and Val-
lilan varikko, which weighted 21–22 % of the line’s boardings. Line 7’s evasion included

31 To be fair, it must be pointed out that the Summer of 2019 had also significant diversions on lines 2,
and on top Hämeentie diversion on lines 1 and 7 also.
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5 stops, Haapaniemi, Käenkuja, Sörnäinen, Lautatarhankatu and Vallilan varikko, which
made up 17 % of the line’s boardings. Sörnäinen in itself carried 10–11 % of line 6’s and
8 % of line 7’s boardings.

A counterweight to the stops left under the renovation work are the new stops on the
diverted routes. Lines 6 and 7 were rerouted north from Hakaniemi through Kallio to
Sturenkatu and then to their regular routes – line 7 north along Mäkelänkatu street and
line 6 northeast along Hämeentie street. Their new route introduced 5 new stops, Kallion
virastotalo, Karhupuisto, Kaarlenkatu, Urheilutalo and Roineentie. Lines 1 and 8 were
diverted on a route on Sturenkatu street, that had only one new stop, Roineentie.

The portion of overall passengers these route changes brings differs greatly from line to
line. Lines 1 and 8, whose new route exchanged 4 and 5 stops to only one new one,
Roineentie, saw only a small “counter payment” by the new stop: the portion of boardings
in Roineentie only makes up 3 % (line 1) and 4–5 % (line 8) of overall boardings along
the lines on average weekdays. The diverted routes of lines 6/T and 7, included 5 new
stops compared to only one with lines 1 and 8. Thus, it is no surprise, that the portion of
the new stops in the overall boarding numbers is also higher, 12–13 % on line 7 and 18–
20 % on line 6/T. Figure 37 represents the number of boardings per average weekday on
these sections affected. A clear reduction of passengers can be observed. Figure 38 ex-
presses the same as Figure 37 but weighted on the number of stops among the different
periods. The effect of stop reduction can be observed as the efficiency per stop on lines 1
and 8, whose stop count reduction was more drastic, roughly equals to that, of lines 6/T
and 7, whose stop count wasn’t affected as much.

Figure 37 Boardings on lines 1, 6/T, 7 and 8 on affected stops.
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Figure 38 Boarding efficiency per line on sections affected by the renovation.

Figure 39 Boardings on lines 3 and 9 on stops affected (avg. weekday).
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only by lines 3 and 9 respectively. Especially lines 6/T and 7’s new route largely overlaps
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frequency in the aforementioned districts brought in more passengers than was the loss
on lines 3 and 9: the overall average weekday boarding increase was around 8 % in March
(2019 v. 2018) and 18 % in Fall (November 2018 v. October 2019). The overall boarding
developments on these aforementioned stops can be observed in Figure 40 below. The
portion in black represents the number of daily passengers on stops left without service.

Figure 40 Boardings on all stops affected by the route diversions.
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verted to. The greatest relative increase can be observed on Roineentie stop, as before-
hand it had no regular tram service at all. The increases in ridership are displayed on the
map in Figure 41. Decreases in boardings were largely more prevalent, however, than
increases. This loss of passengers can be witnessed in Figure 42. Both Figures, 41 and
42, display the sections with no tram service, the sections with increased tram service and
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before the street work began. As the stop is the most utilized on the network, the actual
increase amounts to only 4 % to the stop’s overall trip generation.

Figure 42 unveils a map covered in red dots denoting a comprehensive passenger loss all
around the tram-city. Still as already stated the decrease mainly affected stops along the
diverted lines’ routes. They can therefore be mostly explained by the diverted tram routes
no longer serving certain trip patterns leading to shifts in passenger behavior. The
Sörnäinen (M) -stop is a major transfer station serving trips: inside the tram-city (tram to
tram or tram to metro) and between the eastern and western suburbs of Helsinki and
downtown (tram to metro) and also between the northern and northeastern suburbs (bus
to tram or bus to metro). Cutting it out of trams’ reach translated to a wider change in
passenger trip patterns, that affected also lines running far from Hämeentie and the reno-
vation site. Of the other lines affected, line 2 lost passengers all along its route, but espe-
cially on its southern section in Kaartinkaupunki district and the Helsinki CBD. The line
saw increases in the two Töölö neighborhoods. Ridership on lines 4 and 10 on average
decreased all along their route, but the losses were relatively small. Tables 4 and 5 display
boardings made per line in Marches of 2019 and 2018. The overall comparative decrease
was less, when only average weekdays were concerned pointing towards a more signifi-
cant drop in the weekend ridership.

Table 4 Comparison of overall ridership per line in Marches of 2019 and 2018.
Line 2019 2018 Difference (abs) Difference (%)

1 456 111 486 398 -30 287 -6,23 %
2 387 828 449 051 -61 222 -13,63 %
3 578 252 683 076 -104 825 -15,35 %
4 795 478 828 727 -33 249 -4,01 %
5 54 830 46 729 8 101 17,34 %

6, 6T 422 858 579 227 -156 369 -27,00 %
7 659 629 758 989 -99 360 -13,09 %
8 372 922 575 984 -203 062 -35,25 %
9 582 525 641 308 -58 783 -9,17 %

10 630 626 656 460 -25 833 -3,94 %
Overall 4 941 058 5 705 949 -764 891 -13,41 %

Table 5 Comparison of ridership per line 2019–2018 (avg. March weekday32).
Line 2019 2018 Difference (abs) Difference (%)

1 16 624 18 480 -1 856 -10,04 %
2 14 742 15 465 -723 -4,68 %
3 21 335 22 917 -1 582 -6,90 %
4 27 750 28 992 -1 242 -4,28 %
5 1 806 1 451 355 24,47 %

6, 6T 14 702 18 357 -3 655 -19,91 %
7 22 506 27 450 -4 944 -18,01 %
8 13 704 19 477 -5 773 -29,64 %
9 20 132 21 840 -1 708 -7,82 %

10 22 882 23 035 -153 -0,66 %
Overall 176 183 197 464 -21 281 -10,78 %

32 Weekdays ranging between March 4th and 31st.
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Figure 41 Hämeentie: Increase in boardings (March 2019 vs. 2018, avg. weekdays).
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Figure 42 Hämeentie: Decrease in boardings (March 2019 vs. 2018, avg. weekdays).

5.3 Changes in trip patterns – a peak into other modes

Considering the scale, length and, although temporary, overall impact of the route diver-
sions – it can be argued, that the renovation led to another tram network overhaul – only
a few years after the last reinvention brought about by RAILI in August 2017. The year
2018 had seen the highest ridership on Helsinki’s tramways since the 1960’s, and the next
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year saw it drop few steps, a few years back. Trams were the only transit mode with
drastic changes in network formation – even though a great number of HSL’s bus lines,
run on the same radial main streets, that the diverted tram lines do, for the major part, no
bus service was relocated because of the street work (not counting the systemic micro-
changes of stops relocated marginally). A sound assumption could be, thus, made that the
diversion of the four tram lines led to an increase in bus ridership along the same Hämeen-
tie and Mäkelänkatu corridors. These bus lines all serve trips to and from the Helsinki
CBD, which is the greatest passenger magnet and in the whole region – the buses also
pass through Sörnäinen to allow for transfers to the metro and trams. While it is true, that
practically no bus lines had to be redirected, it is an oversimplification to state, that none
of them were affected. The renovation work makes for, what one might safely refer to as,
an unpleasant environment – which – on top of issues with street ambience also creates
qualitative defects in the public transit service, such as slowdown and retardation, lowered
punctuality and reliability. The aforementioned bus lines all suffered from the these.

So, did the 25,000+ tram passengers just switch PT modes from trams to buses? Bus line
71 runs parallel to tram line 6 all the way from the main railway station, passing through
Sörnäinen and until Arabia, which line 6’s northern terminus. As the line’s route is prac-
tically identical to that of line 6’s, it is interesting to gather, how the Hämeentie renovation
and tram diversions have affected its ridership. Figure 43 reassures the hypothesis, that
some trips previously taken by trams or metro are now taken by bus. The table shows a
significant increase in registered boardings between the years on stops along the shared
route section with tram line 6. It displays the registered boardings on line 71 in Marches
2019 and the year prior. Most stops see an increase in boardings. The boarding numbers
of 2018 include line 71’s rush hour variant 71B’s median daily passengers. Combined,
the lines had a mutual rush hour headway of 5 minutes on the shared southern portion of
the route. The line 71B was terminated in 2018. In March 2019, line 71 had a headway
of 8 minutes – which adds weight to the increase witnessed after the trams were diverted.

Figure 43 Bus line 71’s boardings on shared section with line 6 (March 2018–2019).

It should be mentioned, that there are some serious issues regarding the boarding data of
HSL region’s bus lines. This is due, to a differing approach to gathering the boarding data
– combined with the introduction of a new mobile application and its ticket. Previously
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bus boardings were gathered through a travel card system – every passenger had to scan
their travel cards when boarding. This travel card data was then transferred to HSL’s
systems – the mobile ticket passengers don’t register anywhere, so there is no record of
these boardings. As of 2020, HSL is working towards new passenger counting methods
– still, the bus data leaves much to be desired. For this reason, the boardings presented in
figure 37 should be considered only indicative of change, not absolute. Also line 71, alt-
hough deemed best as an example for comparison is only a small portion of all the bus
service passing through the renovation site.

Considering the metro, changes in ridership are harder to decipher. Two metro stations
lie amidst the street work site. Residing on the opposite ends, Hakaniemi station in the
south and Sörnäinen in the north, the metro stations were treated differently in terms of
tram service, Sörnäinen lost all service and Hakaniemi, on the other hand, retained all of
its tram passings of prerenovation period. They seem to bear witness to opposite passen-
ger behavior: Ridership in Hakaniemi increased whereas in Sörnäinen it decreased. When
considering boardings the loss in Sörnäinen was 1,500 boardings per average weekday in
2019 (all year, average weekday), the increase Hakaniemi was 1,200 boardings. This
equals to a 6 % decrease in Sörnäinen and a 9 % increase in Hakaniemi, when compared
to the numbers of the previous year (2018). The increase in Hakaniemi can to a certain
degree be explained by tram trips toward Sörnäinen turning into metro travel, as
Hakaniemi station’s increase roughly equals to the decrease in Hakaniemi’s tram board-
ings (March 2019 weekday average). The decrease in Sörnäinen, on the other hand, could
point to either or both, the former tram-to-metro transfers, or bus-to-metro transfers being
done elsewhere along the metro line.
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6 Discussion

This thesis and its study case approach has explored ridership creation from a variety of
angles ranging from population stimuli to operational indicators and network formation.
The implications of pure ridership from the first study case sing a song of success – the
RAILI network was implemented on a winning streak as the boarding numbers on the
city tramways were already upward bound. The initial glimpse confirms the planning
decisions as being successful in their design – a look under the bonnet reveals implica-
tions more intricate. This winning development was soon cut short, however, as the
Hämeentie street work with its temporary network rearrangement turned the trend south.

So, what can be gathered about the factors in the context of Helsinki’s city tramway ser-
vices? The implications discovered confirm certain positive correlations already uncov-
ered in previous studies. First, we will take a brief gauge into external circumstances and
some speculation about their impact on the overall causes. Then, a deeper plunge into the
factors internal to the tramway system planning – as these were the main focus of the
thesis. The question about the influential weight of the dichotomized correlating field of
factor will not be addressed.

6.1 Travel patterns in tram city – circumstances

Left as quite light a speculation, the outside factors affecting tram ridership are not easily
deciphered. External factors are, what can be to some degree called circumstances, factors
not innate or affected straight by public transportation planning decisions. Some studies
– for example Taylor et al. (2008) – are keen on emphasizing the role of external circum-
stances’ as explaining the majority of the shifts in transit ridership. As previously dis-
closed, they include variables regarding land use, population and job numbers and densi-
ties, employment figures, financial equality, private car ownership, gas prices – even
weather – all recognized as playing part in ridership creation. Of all these, the thesis ap-
proaches only the population and land-use’s impact on ridership.

Helsinki city tramways serve an area, where public transit is designed as being the main
means of motorized transit (HSL 2016). Tram city is the largest mixed-land-use area in
Finland, and as such the environment is supportive of public transport patronage. While
the ever-rising population of tram city is due to boost total ridership numbers, the propor-
tional rise in contrast to growing population is harder to predict. The correlation of pop-
ulation density and public transport ridership has been well established (for example Cer-
vero et al 2009). Weckström’s (2016) thesis on transit-oriented development in the con-
text of the Finnish capital, however, found mixed results on the relation of population
density and PT ridership. Figures 2 and 3 in subchapter 1.2 examine the relationship of
the previously determined tram-city’s population and Helsinki’s city tramways’ ridership
since 1987. A correlation between the population figures and tram ridership can be ascer-
tained. Beginning in the first decade of the 2000’s, the tram-trip—tram-city-population-
ratio has been on the decline peaking in 2003–2004 with a ratio of 326 trips per inhabit-
ants to 291 trips per inhabitants in 2017 and 2018; the years with the new RAILI-network.
The growing Jätkäsaari, Pasila and Kalasatama and the upcoming Hernesaari neighbour-
hoods reside in the limits of tram city and are all prone to induce demand for tram traffic
in the years to come. The years prior to RAILI, the ridership numbers were already up-
wards, most notably in the transitional year of 2017 already the milestone over 60 million
passengers per year was met – even though two thirds of the year the old network was in
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use. Weckström concludes on a correlation of ridership with job density and public
transport competitiveness, that is connectedness and service levels, rather than population
density (2016). This thesis’ analysis of land-use’s connection to ridership is rather lack-
ing, however, and as such the implications perceived should be taken with certain pre-
caution.

Expectedly, trams are not the only means of travel in tram city. In very few areas of the
tram-city, in fact, trams are the exclusive public transit option. Most of the districts and
track sections have paralleling bus, metro or even commuter train services. The only dis-
tricts serviced solely by trams are Katajanokka and the growing Jätkäsaari33. All others
have competing options for services. In certain situations – as in Hämeentie street’s route
diversions – these competing services can become supporting services, as can be gathered
by eyeing the bus route 71’s risen boarding numbers on the section normally served by
trams.

Considering the non-motorized modes, as the average length of a trip taken on the city
tramways is relatively short – around 2 kilometres (HSL 2015) – trams have competition
from bicycling and even walking. Especially the emergence of city bicycles in 2016 –
initially only in Helsinki’s tram city area – gave way to alternate easy access travel around
the inner city. The system has been a success since its introduction and has also been
expanded greatly ever since – the initial number of trips taken by the city bikes has risen
from the initial under 500 000 trips/year in 2016 to over 1 500 000 in 2017 and over
3 000 000 trips in 2019. The changes in tramways’ ridership, however, do not coincide
with this idea of competitiveness, as the boarding numbers have been rising alongside the
success of city bicycles. It might be concluded either, that the systems are supportive of
each other – as completing options of a car free lifestyle – or – that the city bikes – or
biking in general – have eaten the ridershare of trams and the increase in ridership has
been dulled down by their introduction and success.

6.2 Impact of service quantity and quality

The RAILI-rearrangement of lines brought in some new origin-destination pairs – it also
reduced some. The network overhaul shifted the focus of tramway service towards the
upcoming neighborhoods. Upcoming is the key word here as, as of June 2020, Jätkäsaari
is only half complete, the work in Pasila is just beginning, Kalasatama is still missing its
tramline and so is Hernesaari, which remains a field planted with industrial settlements
and harbour facitilies. The service quantity and quality changes translate straight into rid-
ership movements. Reduction of tramlines, that is destinations and service frequency,
correlates with a loss of boardings on said sections. In turn, the increase in service can be
found leading to increasing patronage. According to Kain and Liu (1999), the same could
be observed in San Diego and Houston during the 90s.

When looking at the planned diurnal number of hourly overall departures pre- and post-
RAILI (Figure 18), an increase in daytime and weekend services can be observed. The
increased service during the aforementioned periods lead to a decrease in departure-spe-
cific efficiency on said periods. This roots itself in the decision made in the RAILI plan,
to strive for an easier to remember schedule structure and the choice in planning to uni-
form weekend services. Comparing the line hours and line kilometers of the pre- and post-
RAILI networks reveals this increase as major. On the regular weekdays line kilometers
increased 5 % (from 17 068 km to 17 929 km), line hours by 8 % (from 1 404 h to 1 520

33 Should be mentioned, that Jätkäsaari is also served by a weekend nighttime bus line 23N
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h). On Saturdays the line kilometers increased by 13 % (from 10 451 km to 15 861 km)
and line hours by 16 % (from 1 115 h to 1295 h). The Sundays increase in was, however,
the greatest: line kilometers went up by 15 % (from 11 142 km to 12 812 km) and line
hours by 20 % (from 866 h to 1041 h).

The increases in ridership can be located to sections and nodes on which the service was
bettered – that is more frequent service and more available destinations. Line 1’s new
route is littered with increases as the line itself represents both frequency and destination
upgrades on the track sections it runs on. Another manifestation of this fatalistic service
level – ridership connection is the increase of boardings made on northern Manner-
heimintie street after the introduction of line 3’s new route to Kuusitie terminal in De-
cember 2017 (Figure 29). Substatial increases on all the then available stops34 can be
witnessed as available non-transfer destinations and service frequency improved on the
sections. The shortcomings, that is decreases in ridership, can be largely traced back to
service decreases, denoted here as headway prolongation or as reduction of straight des-
tinations available.

Hämeentie street renovation’s effect on tramways was a sudden loss of ridership, that
came about due to a number of lines being diverted from the service core of eastern tram-
city, Sörnäinen, and its closest nodes. The drop in ridership was biggest on lines straight
affected, however, implications on boarding numbers around the network suggested a
wider change in passenger behavioural patterns on the tram network. This can be ob-
served in the map presented in Figure 42, which shows decreases in stop-specific board-
ings all around the network – even though, not in the same extent along lines not diverted
as on the stops with diverted lines’ services. The boarding decreases per line correlate
strongly with the comparative number of stops lost and gained, as decreases were biggest
on lines 1 and 8, whose new route included only 1 stop in contrast to multiple lost.

Figure 41 presents increases after the diversion suggesting both the same revelation as
RAILI’s analysis – the increase in stops’ service level increases ridership – but also, that
the increases have their limitations – roofs built by the surrounding land-use and other
contributing factors – such as the availability of transfer options and other networkial
factors: the stops along the diverted lines’ routes gained passengers, but their additions
were significantly less, than on the stops left without service (Figure 40). The boarding
increases in the Kallio district imply, that many of the passengers generally utilizing the
stops now free of tram service, simply changed their commute to the nearest stops on the
diverted routes. The Roineentie stop node achieving a number of nearly 3000 boardings
made on average weekdays in October 2019 suggests an underlying passenger potential
in the stop’s immediate surroundings.

6.3 Winners of tram track and field

In a city that strives for greener options, actions that lead to increases in ridership can be
treated as being successes. Helsinki city tramways’ RAILI-overhaul led to a modern time
high in terms of boarding numbers (for example Figure 13). RAILI’s successes, however,
are not without question – RAILI increased operations, line kilometers and hours, com-
pared to the previous network installment. These additions to operations came at a price:
the efficiencies presented in figures 21–23 reveal, that whereas the ultimate increase in
ridership cannot be debated, the contributions increased the overall cost of operations so,

34 Kuusitie terminal didn’t have a stop platform for departures on line 3 in the beginning of its service.
The platform was completed one and a half years later in the Summer of 2019.
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that efficiencies, did not ultimately improve. So, can it be pronounced, that the new net-
work was really successful in terms of attracting new passenger trips? Can the ridership
numbers be attributed, and to what extent, to the shift in networkial ideology and its for-
mation?

The old network was built to be more reactive to capacity needs dictated by diurnal and
weekly ridership. The large number of differing rush hour headways allowed for a more
focused tramway service. In that sense, a more efficient network would be rather straight-
forward to assess. However, the efficiencies presented in figures 21–23 expose mixed
results implying a steadier ridership demand also during hours and days of the week ini-
tially deemed quieter. This is straight along RAILI’s planning principles and judging by
the aforementioned figures seems like a step in the right direction. The potential for transit
trips is ever present in the networkial core and its dense, mixed land-use.

The horizon of Helsinki tramways looks bright in terms of extending the network. The
near future is also bringing many new street works on the existing track sections, which
while ultimately aim for overall betterment, initially have the potential drive away pas-
sengers – and also the potential to produce gloomy ridership statistics. Alas, the bleak
impact on ridership the Hämeentie street’s renovation work brought about will also be
seen in the future, as the improvements of streetscape – the implementation of bike lanes
and the renewal of tram tracks – will continue in the years to come. The combined project
of improving Helsinginkatu, Runeberginkatu and Caloniuksenkatu streets is scheduled to
begin pretty much as soon as work on Hämeentie street is finished – leading a lot of the
tram services on long-affecting route diversions – once again. Is RAILI going to ever
really be fully in operation?

Indeed, an interesting question is, how the overall passenger numbers will react to such a
large-scale diversion as Hämeentie street’s renovation was. Will the passengers return
after forcefully changing their travel behaviour? Ferguson’s (1992) analysis pointed out
a long-lasting decrease in public transport’s attractiveness as a travel option due to service
cuts caused by a labour strike leading to blows in customers’ conception of transit’s de-
pendability. Alas, a turn for the better can already be observed in the first months of the
current year, as tramway ridership has risen back to “normal levels” in January and Feb-
ruary of 2020 (+ 1,1 % 2020 vs. 2019). The reasons behind this comparative growth, are
not directly related to Hämeentie overhaul, but they coincide with a terminus change in
Pasila (October 2019), which greatly improved the attractiveness of tramlines 2 and 7,
and also with the fact, that the first months of 2019 were not that heavy in terms passenger
numbers. However, perhaps a part of the boarding gains is due to passengers’ adaptability
to diverted line routes being already in operational for over a year?

6.4 Implications for Helsinki tramways

RAILI’s implementation narrowed the lines’ mutual differences in all aspects of effi-
ciency (Figures 26 & 27). This is purely the cause of the chosen ideology in network
formation: all lines serve multiple main passenger nodes in the Helsinki tramscape. The
focus on trunk sections evens out the biggest passenger loads, and splits the burden pre-
viously carried by only one line. This is very much the fact, with the overall decrease in
efficiency on lines 2, 3, 8 and on the turn side, the increase of efficiency on line 1. The
same can be seen on a more local level with lines 7 and 9, whose southern termini were
switched in the RAILI-overhaul. At the same time as the equality in efficiency between
the lines has improved, it has become more difficult to point out – and therefore fix –
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clear weaknesses in the network, as almost all the lines are interconnected and supportive
of each other. The clear candidates for service reductions in terms of cost reduction poli-
cies among the old network’s lines, line 1 and to some degree line 7, have seen a great
increase of cost effectiveness in their reimagining in the overhaul. As the lines all defend
their place and carry their weight to the functionality of the network, total removal of one
would require service increases on others, which would falter the core ideology behind
the network’s service: Frequent service on the trunk sections between core nodes served
by multiple lines on mutual equifrequent headways.

As already mentioned, the quality of service has been processed in this thesis very roughly
– it doesn’t take into account, for example, the overall passenger capacity changes and
the improved service the new tram type, Artic, has brought about. Compared to the old
tram type MLNRV, Artic has a bigger capacity, and most of all, a larger number of pas-
senger seats. The introduction of Artic played a part in RAILI’s network plan, as the
increase in capacity – especially considering seating – the tram type offered, allowed for
the service frequency to be loosened without lowering the overall capacity offered on the
lines with prolonged rush-hour headways. Also, the operational quality factors, network
speed, punctuality and for the large part dependability have not been subject to scrutiny
– leaving interesting possibilities for future research.

The yet to be realized extensions will all lead to an increase in service, both by quantity
and quality, on the primary land-use development areas. As the majority of the lines are
locked together in the intertwined ensemble of shared trunk sections, the increases of city
tramway services in the network core do not seem feasible. Not feasible – that is – without
either a complete rehaul of the network – or the implementation of new tramway lines.
The latter option is, as stated in subchapter 1.2 just around the corner in the form of radial
light rail lines beginning with the Crown Bridges operations in 2026. It is also relevant to
point out, that not all the lines are subject to this lockdown – Mannerheimintie corridor
operates on its own terms with two lines, which means that service increases due to po-
tential increased demand could be implemented there without the aforementioned prob-
lem.

RAILI has been in operation for only a few years – a large part of which has been under
major line diversions – to certain extent – comparable to network overhauls. So it is,
somewhat too early to say, whether it can be ascertained to be a success or a failure.
Perchance, the question posed shouldn’t contain a judgment between a turn for the better
or worse. The goal posts of land-use have moved, and so has the so-called playing field
of tramway planning and operations. One has to remember, that the cityscape-in-mind to
which RAILI was planned is still very much on the way. Jätkäsaari, Pasila and Ilmala
districts are just partly finished – Hernesaari’s development hasn’t even begun. How
would the old network have been able to respond to these new neighborhood additions,
with their new tracks? As much as the current efficiencies reveal a slight inflation of
passenger to operations increase, RAILI’s implementation can be, and to some degree
must be, viewed as born out of necessity rather than anything else.
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7 Conclusion

Breaking down the factors of ridership creation, a guiding principle can be found in shifts
in service quality and quantity. The increases and decreases in boardings could be located
on sections with equal service level maneuvers – both in terms of non-transfer-destination
availability and service frequency. This was evident in both study contexts, the network
overhaul of 2017 and the Hämeentie street work’s line diversions. Increasing the afore-
mentioned increases stop nodes’ attractiveness in terms of travel pattern choices. There
is a limit, however, to the gains of these service level improvements – disclosed by the
second study case’s passenger turnout remaining overall at lower levels on the route sec-
tions the diverted lines were guided to than on the stops along the previous RAILI-as-
signed routes. Hämeentie renovation’s effects are a testament to the importance of said
node both in terms of trams, but also the overall public transport network – implying thus,
unsurprisingly, the importance of overall public transport network connectivity and also
the relation of land-use and network coverage.

One of this thesis’ main fortes is also one of its key weaknesses. The chosen approach of
focusing solely on the tram passenger movements allowed for an in-depth review of the
transit mode’s performance and ridership shifts in the tram city. However, leaving other
modes – mostly that is – on the outer rims of speculation left some open questions in the
air. Especially Hämeentie renovation’s effects on tram-paralleling bus lines’ ridership
would have created grounds for a fruitful analysis. Another implication for future research
is a more in-depth look at public transport ridership’s connection to land-use – explored
only slightly in this study. Also, the operational quality factors – speed and punctuality –
would offer another important perspective into ridership creation and efficiencies –not
touched in this thesis.

Helsinki’s trams are well-liked ad appreciated, in recent passenger surveys coming on
top, (or close second) of all the modes HSL’s public transit (HSL 2020) and the only PT
mode, which has a constant satisfactionary overall grade of over 4/5. The contentment
has remained high, even amidst the disturbance caused by the Hämeentie street works.
Regarding tram traffic, the customers tend to be most satisfied with the easiness of trans-
fers, the tram traffic’s reliability and the speed and fluency of their journey (HSL 2020)
– all key areas addressed in the formation of RAILI network. Another interesting and
probably highly rewarding future topic would be a micro-level passenger behavioural
approach drilling into elements, that promote trams as a choice of travel mode in the eyes
of some travellers and why and where they are lacking in regard of some other customers’
preferences.

*     *     *

The last 50 years have seen Helsinki’s tramways extended only to a few neighbouring
districts of the inner city. However, here we stand at the dawn of tram age – and increas-
ing insight and knowledge on all aspects of the public transport mode should be encour-
aged – overall, but especially in Helsinki’s context. This study adds itself on the contin-
uum of Finnish tramway studies by analysing a key component of the Helsinki’s tramway
system’s purpose: ridership creation.

This thesis has danced around indications and implications. Diagnosing cause and effect
is not straight-forward in a changing landscape. Accordingly, the efficiencies presented
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in multiple figures tell a story of RAILI as a tramway network in transition. The pre-
2017-network was optimized to answer travel patterns of Helsinki of 2010s. The question
– how the old network format with targeted rush-hour departures would have been cost-
effectively applied into taking account the growing tram-city-area and transit needs of its
population? – however, is rightfully posed. The application of RAILI repositioned the
tramway network and set the stage for Helsinki’s tram-city’s novel land-use develop-
ments – neighbourhoods of tomorrow. The ambitious plans of after tomorrow may deter-
mine the transitional phase of RAILI as permanent, making transitionality as the core
defining aspect of the network plan. These plans and the introduction of new tram and
light rail lines are bound to affect the city tramway network of 2020s. Especially the in-
troduction of the radial light rail lines, the first ones of which are planned to be in opera-
tion in 2026 and 2028, is likely to force changes into RAILI’s core service structure – line
formation and service frequencies – both of which tend to affect ridership. The question
arising then is, how to ensure, that the new services introduced have favourable conse-
quences in terms of passenger service and patronage. Perhaps the answer lies in another
city tramway network overhaul in the framework of future implementations – an overall
tramway and light rail plan encompassing the whole region – a RAILI-2 – aiming to retain
the quality of its predecessor.
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Appendix 1.

Boardings (millions) on Helsinki tramways 1987–2003, cumulative categorized by month

Month Year

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

1 4,450 4,180 4,000 4,270 4,140 4,290 4,160 4,220 4,670 4,660 4,820 4,950 4,670 4,850 4,940 4,930 5,050

2 8,820 8,080 7,840 8,130 8,070 8,320 8,200 8,190 9,250 9,290 9,320 8,240 9,210 9,690 9,570 9,630 9,850

3 13,750 12,560 12,090 12,670 12,200 12,650 12,590 12,630 13,990 13,970 13,810 13,090 14,290 14,850 14,540 14,690 15,090

4 18,250 16,560 16,210 16,590 15,960 16,350 16,580 16,470 18,110 18,240 18,420 17,710 18,980 19,340 19,060 19,220 19,730

5 22,840 20,970 20,580 21,060 19,950 20,130 20,460 20,360 22,270 22,700 22,860 22,180 23,560 23,990 23,870 23,890 24,400

6 26,930 24,920 24,240 24,840 23,560 23,620 24,130 23,860 26,180 26,760 26,640 26,450 27,790 28,360 28,280 27,880 28,730

7 30,740 28,460 27,470 28,010 26,720 26,640 27,050 26,820 29,290 30,210 30,110 30,250 31,330 32,290 32,220 31,770 32,690

8 35,120 33,180 31,640 31,900 30,450 30,290 30,640 30,870 33,480 34,330 34,340 34,790 35,720 36,910 37,040 36,430 37,210

9 39,950 37,370 35,610 35,970 34,320 34,270 34,520 35,230 37,820 38,690 39,120 39,590 40,390 41,690 42,070 41,270 42,000

10 44,760 41,770 40,380 40,430 38,600 38,490 38,880 40,130 42,670 43,580 44,260 44,890 45,550 46,910 47,340 46,480 47,170

11 48,930 46,130 45,000 44,610 42,740 42,710 43,160 44,990 47,290 48,160 48,840 49,700 50,470 52,010 52,350 51,260 51,810

12 53,300 50,430 49,300 48,610 46,720 46,980 47,270 49,580 51,640 52,580 53,570 54,500 55,530 56,650 57,330 56,120 56,840
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Boardings (millions) on Helsinki tramways 2004–2020, cumulative categorized by month

Month Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

1 4,840 4,840 4,510 4,683 4,552 4,745 4,851 4,396 4,864 4,956 4,498 4,436 4,430 4,753 5,336 5,213 5,105

2 9,710 9,570 9,110 9,088 8,972 9,278 9,721 8,893 9,450 9,670 9,067 8,919 9,251 9,582 10,087 9,938 9,884

3 14,840 14,640 14,003 13,913 13,343 14,155 14,599 13,736 14,640 14,701 14,162 13,960 14,247 14,996 15,793 14,879 –

4 19,620 19,280 18,284 18,068 17,926 18,860 18,888 18,075 19,373 19,844 18,985 18,738 19,288 19,945 21,131 19,459 –

5 24,160 23,880 22,628 22,769 22,395 23,464 23,345 22,580 23,935 24,736 23,879 23,491 24,051 24,880 26,253 24,252 –

6 28,390 28,050 26,640 26,703 26,508 27,667 27,609 26,556 28,097 28,931 27,870 27,516 28,153 29,138 30,782 28,597 –

7 32,200 31,500 29,872 30,113 29,827 31,273 30,921 29,678 31,702 32,643 31,620 31,226 32,015 33,145 34,717 32,183 –

8 36,690 36,430 34,394 34,285 34,156 35,530 35,121 34,051 36,808 37,345 36,351 35,889 36,772 38,398 39,587 36,686 –

9 41,590 41,170 38,765 38,801 39,142 40,036 39,846 38,737 42,229 41,867 40,887 40,443 41,627 43,667 44,636 41,242 –

10 46,460 46,020 43,422 43,609 44,266 44,970 44,843 43,646 47,311 46,749 45,955 45,556 46,590 49,284 50,443 46,552 –

11 51,390 50,730 48,146 48,273 48,879 49,789 49,644 48,504 52,473 51,742 50,721 50,383 51,773 54,854 56,187 51,755 –

12 56,620 55,550 52,757 52,748 53,870 54,884 54,496 53,677 57,206 56,582 55,491 55,230 56,601 60,178 61,506 56,764 –
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Monthly boardings (millions) on Helsinki tramways 1987–2003

Month Year

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

1 4,450 4,180 4,000 4,270 4,140 4,290 4,160 4,220 4,670 4,660 4,820 4,950 4,670 4,850 4,940 4,930 5,050

2 4,370 3,900 3,840 3,860 3,930 4,030 4,040 3,970 4,580 4,630 4,500 3,290 4,540 4,840 4,630 4,700 4,800

3 4,930 4,480 4,250 4,540 4,130 4,330 4,390 4,440 4,740 4,680 4,490 4,850 5,080 5,160 4,970 5,060 5,240

4 4,500 4,000 4,120 3,920 3,760 3,700 3,990 3,840 4,120 4,270 4,610 4,620 4,690 4,490 4,520 4,530 4,640

5 4,590 4,410 4,370 4,470 3,990 3,780 3,880 3,890 4,160 4,460 4,440 4,470 4,580 4,650 4,810 4,670 4,670

6 4,090 3,950 3,660 3,780 3,610 3,490 3,670 3,500 3,910 4,060 3,780 4,270 4,230 4,370 4,410 3,990 4,330

7 3,810 3,540 3,230 3,170 3,160 3,020 2,920 2,960 3,110 3,450 3,470 3,800 3,540 3,930 3,940 3,890 3,960

8 4,380 4,720 4,170 3,890 3,730 3,650 3,590 4,050 4,190 4,120 4,230 4,540 4,390 4,620 4,820 4,660 4,520

9 4,830 4,190 3,970 4,070 3,870 3,980 3,880 4,360 4,340 4,360 4,780 4,800 4,670 4,780 5,030 4,840 4,790

10 4,810 4,400 4,770 4,460 4,280 4,220 4,360 4,900 4,850 4,890 5,140 5,300 5,160 5,220 5,270 5,210 5,170

11 4,170 4,360 4,620 4,180 4,140 4,220 4,280 4,860 4,620 4,580 4,580 4,810 4,920 5,100 5,010 4,780 4,640

12 4,370 4,300 4,300 4,000 3,980 4,270 4,110 4,590 4,350 4,420 4,730 4,800 5,060 4,640 4,980 4,860 5,030
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Monthly boardings (millions) on Helsinki tramways 2004–2020

Month Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

1 4,840 4,840 4,510 4,683 4,552 4,745 4,851 4,396 4,864 4,956 4,498 4,436 4,430 4,753 5,336 5,213 5,105

2 4,870 4,730 4,600 4,405 4,420 4,533 4,870 4,497 4,586 4,714 4,569 4,483 4,821 4,829 4,751 4,725 4,779

3 5,130 5,070 4,893 4,825 4,371 4,877 4,878 4,843 5,190 5,031 5,095 5,041 4,996 5,414 5,706 4,941 –

4 4,780 4,640 4,281 4,155 4,583 4,705 4,289 4,339 4,733 5,143 4,823 4,778 5,041 4,949 5,338 4,580 –

5 4,540 4,600 4,344 4,701 4,469 4,604 4,457 4,505 4,562 4,892 4,894 4,753 4,763 4,935 5,122 4,793 –

6 4,230 4,170 4,012 3,934 4,113 4,203 4,264 3,976 4,162 4,195 3,991 4,025 4,102 4,258 4,529 4,345 –

7 3,810 3,450 3,232 3,410 3,319 3,606 3,312 3,122 3,605 3,712 3,750 3,710 3,862 4,007 3,935 3,586 –

8 4,490 4,930 4,522 4,172 4,329 4,257 4,200 4,373 5,106 4,702 4,731 4,663 4,757 5,253 4,870 4,503 –

9 4,900 4,740 4,371 4,516 4,986 4,506 4,725 4,686 5,421 4,522 4,536 4,554 4,855 5,269 5,049 4,556 –

10 4,870 4,850 4,657 4,808 5,124 4,934 4,997 4,909 5,082 4,882 5,068 5,113 4,963 5,617 5,807 5,310 –

11 4,930 4,710 4,724 4,664 4,613 4,819 4,801 4,858 5,162 4,993 4,766 4,827 5,183 5,570 5,744 5,203 –

12 5,230 4,820 4,611 4,475 4,991 5,095 4,852 5,173 4,733 4,840 4,770 4,847 4,828 5,324 5,319 5,009 –
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Appendix	2.	Boardings	on	average	weekdays	on	Helsinki	
tramways	per	stopnode

03/2016 09/2016 03/2017 09/2017 03/2018 11/2018 03/2019 10/2019

 188 787 186 153 201 600 193 966 196 996 196 317 175 008 185 750

Stopnode 03/2016 09/2016 03/2017 09/2017 03/2018 11/2018 03/2019 10/2019
Aleksant. teatteri 804 804 907 833 821 749 676 816

Aleksanterinkatu 2 686 2 816 3 143 3 347 3 578 3 411 3 103 3 016

Apollonkatu 2 479 2 480 2 757 2 825 3 023 3 255 3 087 3 275

Arabiankatu 1 171 1 172 1 142 1 218 1 060 904 704 825

Arabianranta 1 358 1 357 1 481 1 513 1 413 1 399 1 185 1 061

Asemapäällikönkatu 670 669 668 434 437 392 413 1 055
Auroran sai-
raala 472 891 750 525 598 583 502 591

Brahenkatu 234 234 269 0 0 0 0 0

Bunkkeri 1 619 0 2 034 0 0 0 0 0

Caloniuksenkatu 555 555 618 586 392 504 501 565

Crusellinsilta 445 445 528 381 361 321 330 364

Eiran sairaala 1 343 1 343 1 403 1 029 810 701 1 101 1 159

Eläintarha 1 108 1 122 1 175 649 635 537 485 445

Erottaja 756 756 854 903 1 052 1 000 928 802

Esterinportti 0 639 654 0 0 0 0 0

Eteläranta 767 767 639 462 439 366 378 422

Fleminginkatu 1 290 1 289 1 456 1 518 1 362 1 280 1 069 1 224

Fredrikinkatu 1 688 1 688 1 811 1 675 1 865 1 869 1 747 1 756

Haapalahdenkatu 527 526 526 508 541 446 524 489

Haapaniemi 1 313 1 313 1 243 1 364 1 415 1 605 0 0

Hakaniemi 6 919 6 918 6 843 6 154 5 950 5 925 4 873 5 160

Hallituskatu 713 712 717 692 586 623 493 553

Hattulantie 1 340 1 341 1 354 1 541 1 598 1 775 1 330 1 169

Hauhon puisto 871 871 970 819 785 786 0 0

Helsinginkatu 2 573 2 227 2 602 2 665 2 691 2 732 787 781

Hesperian puisto 1 948 1 734 1 850 1 606 1 612 1 641 1 610 1 685

Hietalahdenkatu 20 20 20 15 17 15 10 13

Hietalahdentori 1 073 1 073 1 182 1 012 744 744 634 760

Hietalahti 358 358 404 289 307 320 313 318

Huutokonttori 1 281 1 280 1 652 2 334 2 243 2 336 2 327 2 437

Iso Roobertinkatu 1 050 1 050 1 167 1 198 1 402 1 520 1 623 1 370

Itämerenkatu 598 598 711 527 528 451 468 518

Jalavatie 558 558 606 568 979 1 020 1 055 799

Johanneksen kirkko 927 927 1 027 949 872 860 883 924

Jämsänkatu 372 386 439 574 540 536 506 531

Kaapelitehdas 648 648 837 655 768 696 757 759

Kaarlenkatu 1 739 1 739 1 897 1 489 1 523 1 599 1 991 2 036
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Stopnode 03/2016 09/2016 03/2017 09/2017 03/2018 11/2018 03/2019 10/2019
Kaisaniemen puisto 2 315 2 315 2 277 2 211 2 106 2 277 1 984 1 978

Kaisaniemi 2 548 2 548 2 655 2 347 2 409 2 465 2 083 2 077

Kaivopuisto 941 934 849 911 583 539 693 523

Kalevankatu 23 23 20 23 13 21 19 17

Kallion virastotalo 2 800 2 799 3 201 2 525 2 212 2 148 3 009 3 586

Kampintori 1 841 1 841 2 350 2 577 2 813 2 652 2 694 2 814

Kamppi (M) 2 766 2 756 3 229 0 0 0 0 0

Kansallisarkisto 553 553 655 558 557 550 499 528

Kansallismuseo 1 436 1 881 1 902 1 342 1 260 1 175 1 316 1 393

Kansaneläkelaitos 3 800 3 718 3 873 3 787 3 246 3 178 3 099 3 332

Kapteeninkatu 927 928 988 749 697 690 813 690

Karhupuisto 2 206 2 206 2 389 1 956 1 993 2 070 2 645 3 118

Karjalankatu 282 282 259 310 337 339 307 348

Katajanokan termin. 513 513 485 629 373 440 440 366

Kauppakorkeakoulut 996 996 1 179 1 352 1 618 1 895 1 669 1 565

Kauppatori 1 392 1 393 1 003 700 516 474 446 611

Kauppiaankatu 828 829 1 144 1 013 1 181 1 088 1 200 1 202

Kaupunginpuutarha 225 226 180 272 250 204 206 187

Kellosilta 155 155 197 176 215 206 147 36

Kimmontie 161 160 172 226 290 409 326 230

Kirurgi 412 412 440 380 362 483 387 423

Kolmikulma 817 817 913 744 764 576 742 872

Korppaanmäki 666 666 755 661 683 709 741 773

Koskelantie 144 144 150 174 207 240 218 205

Kotkankatu 709 709 795 814 855 780 724 968

Kumpulan kampus 2 114 2 115 2 200 2 366 1 851 2 067 1 556 1 926

Kumtähdenkenttä 789 788 802 782 865 863 620 778

Kustaankatu 778 0 0 0 0 0 0 0

Kuusitie 952 952 968 1 100 957 906 922 1 704

Kyllikinportti 915 757 772 553 615 624 508 1 108

Kytösuontie 593 594 602 540 610 592 605 663

Käenkuja 1 140 1 141 1 197 1 200 1 111 1 006 0 0

Käpylänaukio 180 179 194 215 234 247 281 277

Köydenpunojankatu 184 185 250 210 175 185 146 179

Laajalahden aukio 1 579 1 568 1 601 1 686 1 629 1 592 1 579 1 579

Lasipalatsi 11 754 11 741 12 743 13 979 14 253 14 692 14 837 14 839

Lautatarhankatu 1 254 1 254 1 397 1 385 1 433 1 443 0 0

Linnanmäki (etelä) 908 907 919 1 056 1 029 1 115 848 1 020

Linnanmäki (pohj) 713 713 534 494 576 580 536 978

Luonnontiet.museo 0 0 0 578 800 909 922 870

Länsilinkki 755 755 893 1 023 1 121 1 127 1 121 1 138

Länsiterm. T1 3 282 3 281 723 1 116 1 284 1 266 1 280 1 361

Länsiterm. T2 0 0 1 003 1 291 1 365 1 145 1 302 1 759
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Stopnode 03/2016 09/2016 03/2017 09/2017 03/2018 11/2018 03/2019 10/2019
Maistraatintori 643 679 771 2 157 1 924 1 834 1 915 1 353

Maria 269 269 320 305 371 321 294 376

Mastokatu 8 8 28 63 56 26 22 26

Meilahden sairaala 1 111 1 111 1 126 1 146 1 028 981 969 932

Meilahdentie 475 475 491 559 496 411 467 484

Merisotilaantori 892 892 908 885 1 009 900 969 807

Messukeskus 1 034 1 034 775 1 095 814 801 609 443

Metsolantie 133 132 124 161 166 191 165 165

Mikonkatu 604 615 653 297 420 385 340 305

Munkkin. puistotie 1 048 1 048 1 069 1 101 1 007 967 934 1 000

Mäkelänrinne 711 711 867 980 1 045 1 157 919 865

Neitsytpolku 898 893 1 006 762 634 617 718 612

Olympiaterminaali 892 892 1 018 797 966 678 858 928

Ooppera 7 375 7 214 7 899 7 352 7 638 7 810 7 276 6 901

Paavalinkirkko 740 765 808 841 665 608 1 093 1 318

Paciuksenkaari 680 681 689 768 694 627 679 691

Palkkatilanportti 691 274 304 601 650 759 703 630

Pasilan asema 2 927 2 927 3 020 3 187 3 396 3 297 2 962 5 423

Pasilan konepaja 418 418 581 670 672 695 610 631

Perhonkatu 538 535 585 476 489 0 0 0

Perämiehenkatu 212 212 298 533 626 742 747 874

Pohjolanaukio 405 405 448 473 563 568 660 614

Porvoonkatu 663 663 821 715 974 903 904 819

Pyöräilystadion 61 61 54 69 65 76 77 75

Radanrakentajantie 302 302 290 303 341 329 228 344

Rautalammintie 436 435 476 471 514 584 416 569

Rautatieasema 15 346 15 586 16 810 14 957 13 987 14 629 13 724 14 631

Ritarihuone 988 989 1 102 1 190 1 112 989 1 128 1 221

Roineentie 228 229 255 0 0 0 2 051 2 831

Ruoholahden villat 1 218 1 218 1 388 1 747 1 423 1 384 1 293 1 290

Ruoholahti(M) 1 764 1 764 2 149 1 860 1 895 1 832 1 903 2 236

Ruskeasuo 1 002 1 002 1 045 997 950 811 839 950

Sammonkatu 690 690 667 730 763 863 734 827

Saukonpaasi 251 251 578 544 635 702 827 977

Saunalahdentie 401 401 326 341 331 344 329 401

Senaatintori 2 968 2 592 2 889 3 448 3 543 3 293 3 093 3 278

Simonkatu 1 916 1 915 2 014 1 613 1 610 1 586 1 428 1 646

Snellmaninkatu 890 889 982 800 862 894 676 639

Sturenkatu 541 541 541 643 666 833 722 775

Sumatrantie 0 0 0 0 0 0 0 22

Sörnäinen(M) 7 517 7 515 8 136 8 986 10 103 10 194 0 0

Tarkk´ampujankatu 1 124 1 124 1 311 1 262 1 360 1 056 1 385 1 397

Telakkakatu 191 192 301 642 809 751 742 512



Appendix 2 (4/4)

Stopnode 03/2016 09/2016 03/2017 09/2017 03/2018 11/2018 03/2019 10/2019
Tiilimäki 296 296 299 268 243 209 214 195

Tilkka 1 203 1 203 1 236 983 1 214 1 161 1 090 1 123

Tove Janssonin p. 835 835 905 701 786 687 739 903

Töölön halli 3 087 3 168 3 192 2 882 2 593 2 551 2 519 2 611

Töölön tulli 2 145 2 146 2 600 2 375 3 117 2 919 2 927 3 042

Töölöntori 2 260 2 261 2 545 2 597 2 964 3 012 2 714 2 586

Uintikeskus 398 398 540 639 797 909 707 707

Ulkoministeriö 448 448 490 408 516 359 365 449

Urheilutalo 2 555 2 421 2 830 2 593 3 008 2 951 4 364 4 453

Vallilan kirjasto 642 642 547 833 855 944 0 0

Vallilan varikko 1 467 1 466 1 663 1 436 1 455 1 460 2 6

Viiskulma 1 240 1 240 1 457 1 626 1 934 1 960 1 798 1 536

Vyökatu 848 848 895 833 795 706 639 820

Välimerenkatu 0 0 0 551 597 624 570 700

Ylioppilastalo 8 543 8 192 9 288 9 849 10 451 10 572 10 091 10 108


