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Abstract

savings for the public sector.

The purpose of this paper is to present the impact assessment results of Mobility as a Service pilots based on
public-private collaboration. In the pilots, companies and local and regional stakeholders joined their expertise to
experiment with different ways of organizing mobility services in rural areas. The pilots included demand-
responsive transport and integrated transport of different user groups and combining trips that include customers
paying themselves and those being publicly subsidized. In addition to the call centre service, a smartphone
application was introduced. The impact assessment of these pilots spans individual/user, business/organizational
and societal levels. The main findings include improved accessibility of transport services in rural areas and resource
efficiency in terms of improved occupancy rates of vehicles, reduced driven kilometres and emissions, and cost

Keywords: Mobility as a Service, Public-private partnership, Rural, Impact assessment

1 Introduction

Rural areas face challenges organizing transport services
due to long distances, sparse population and narrow
flows of people and goods. Public transport (PT) services
are often poor and heavily subsidized. The current trend
of urbanization and demographic changes, along with a
growing number of elderly people, will further compli-
cate matters—especially regarding statutory social and
health service transportation and service transport tar-
geting e.g. the elderly. Furthermore, the public sector’s
ongoing struggles with cost savings and environmental
targets create additional challenges to organizing trans-
port services in rural areas.

Rural Mobility as a Service (MaaS) could improve the
accessibility of remote areas and offer new and efficient
transport services by integrating different types of trans-
portation and exploiting digitalization [5]. Maa$ is also
expected to have positive effects on the environment,
such as a modal shift from car to public transport and
sharing services, an increase in multimodal trips, re-
source efficiency, and decreased emissions [22]. Public
actor involvement is required in rural areas where
market-based public transport and other transport
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services are not viable [3]. Collaboration between the
public and private sectors has been recommended for
MaaS [4, 7, 27, 29]. Public-private partnership (PPP) re-
fers to cooperation between public-private actors in
which they jointly develop services and share the risks,
costs and resources connected to these services [38].

As there is a lack of evidence on the impacts of PPP
MaaS, this paper addresses the following question: what
are the impacts of PPP rural MaaS? The query spans in-
dividual/user, business/organizational, and societal
levels. The results are based on MaaS$S pilots conducted
in public-private collaboration. In the pilots, companies,
regional and local stakeholders joined their expertise to
experiment with different ways of organizing mobility
services in rural areas. The pilots include demand-
responsive transport (DRT) and integrated transport ser-
vices for different user groups, combining trips for self-
paying and subsidized customers. In addition, a smart-
phone application was introduced for self-paying
customers.

The motivation and aims of the regional and local au-
thorities to pilot new ways of organizing mobility ser-
vices included cost savings for the public sector,
improved service level for residents, and reduced envir-
onmental impact. In addition, the pilots were geared to
prepare for future reform: while these were in the
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planning stage, preparations were also being made for
reforms in the areas of health, social services and re-
gional government. According to the plans, the responsi-
bility for organizing public health and social services
would come under regional rather than municipal con-
trol, as would regional public transport services that are
currently organized by the Centre for Economic Devel-
opment, Transport and the Environment, from the be-
ginning of 2021. However, this was not accepted by the
government and a new reform is under preparation.

The paper is structured as follows: A review of the lit-
erature describes the MaaS concept and relevant discus-
sions on PPP. Next is a description of the adopted
methodology, followed by case descriptions and their
impact assessment results. The results concentrate on
individual/user level but include summaries relating to
business/organizational and societal levels. The results
are discussed and followed by concluding remarks.

2 Literature review

The literature review covers MaaS, concentrating on
rural mobility and the impacts of MaaS, and PPP discus-
sions. The public sector thrives on the societal targets of
MaaS, making public and private sector collaboration
essential.

MaaS is a concept of user-oriented and integrated mo-
bility services (e.g. [1, 7, 16, 21, 23, 25, 37]). The compo-
nents of MaaS integration can be divided into Shared
mobility, Booking/Ticketing and Multimodal traveller
information [23]. Multimodality is a common feature of
MaaS (see e.g. [4]), which is also relevant in rural areas,
but rural MaaS can be more a matter of combining dif-
ferent services and user groups than modes, since acces-
sibility is the key concern [3]. Eckhardt et al. [3] have
defined rural Maa$ as “mobility of people and goods on
a one-stop-shop principle consisting of various user
groups and integrated transport services” (p. 41). Trans-
port has an important role related to rural social exclu-
sion [13]. Transport disadvantage may cause transport
poverty, leading to inaccessibility to essential goods and
services and resulting in social exclusion [24]. As public
transport is often insufficient in rural areas, people with-
out a car have much poorer access to key services [36],
and centralization of essential services requires regional
travelling [31]. Rural Maa$ solutions could include e.g.
on-demand transport and sharing services [5, 17] and
organized hitchhiking [30], as well as integrating social
and health service and school transportation with
market-based transportation [5, 35]. Goods deliveries
can also be integrated into MaaS (e.g. [4, 8, 19, 25]). This
is considered more relevant for rural areas due to long
distances, sparse population and narrow flows of people
and goods [4].
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MaaS is expected to have several positive effects be-
yond environmental impacts. The UbiGo MaaS trial in
Sweden showed several changes in attitude: participants
became less positive towards the private car and more
so towards alternative modes such as carsharing, bus/
tram, and bike sharing [34]. MaaS can improve accessi-
bility to transport and have a positive impact on total
travel cost per individual/household [22]. It can also im-
prove the efficiency of existing transport services and
public resources [29]. Many indicators of impact assess-
ment have been connected to MaaS. Examples include
emissions, efficiency and accessibility (e.g. [1, 26]), modal
share, travel cost, congestion, journey quality and quality
of life (e.g. [20]), as well as business models, public
health, and social inclusion (e.g. [1]). Table 1 presents an
impact assessment framework including key perform-
ance indicators (KPIs) on individual/user, business/
organizational and societal levels related to environmen-
tal, economic and social impact areas [22].

PPP has been recommended for MaaS. Public-private
partnership refers to “co-operation of some durability
between public and private actors in which they jointly
develop products and services and share risks, costs and
resources which are connected with these products or
services” ([38], p. 598). PPPs can have benefits for both
the public and private sectors including e.g. improved
value for money [2, 9, 14, 28] and combining public and
private expertise efficiently [10]. In addition, PPP may
improve existing public sector practices and generate
more creative and innovative approaches [9]. PPPs’ po-
tential challenges include e.g. complex planning and
contracts, and lack of public sector capacity and experi-
ence [9, 28].

MaaS requires stronger collaboration between the pub-
lic and private sectors, and new mobility services should
be developed in collaboration with the private sector and
local and transport authorities supporting the city and re-
gional transport priorities and policies [29]. Maa$ has the
potential to improve the efficiency of existing transport
services and public resources [5, 7, 29]. The involvement
of public actors will likely lead to integration of societal
goals into Maa$ [3]. The public sector’s role has also been
recognized as important in removing legislative barriers to
MaaS (e.g. [4, 15, 33]). However, new models and tools for
public-private collaboration are needed to effectively gov-
ern the development of sustainable Maa$ [32]. Large-scale
deployments of MaaS require modifications to current
business models and business relations, making public-
private open innovation challenging [33].

3 Methodology

The results are based on a case study consisting of mul-
tiple cases and both qualitative and quantitative data [6].
The case studies presented here were conducted in two
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Table 1 Impact assessment framework [22]
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Level KPIs

Environmental Economic Social

Individual/ user level Total number of trips made

X X

Modal shift (from car to PT, to sharing, to ..) X

Number of multimodal trips
Attitudes towards PT, sharing, etc.

Perceived accessibility to transport

X

Total travel cost per individual/household X X

Business/organizational level Number of customers

Customer segments (men/women, young/old, ...) X X

Collaboration/partnerships in value chain X

Revenues/turnover

Data sharing

Organizational changes, changes in responsibilities

Societal level Emissions

Resource efficiency (roads, vehicles, land use, ..) X X

Citizens" accessibility to transport services X X

Modification of vehicle fleet (electrification, automation) X

Legal and policy modifications

pilot regions in Finland including rural areas: the city of
Porvoo in Eastern Uusimaa (Case 1) and the cities of
Yl1ojédrvi and Sastamala in the Tampere region (Case 2).
The research methodology (Fig. 1) includes a literature
review, workshops, surveys, interviews, data collection
and result consolidation. The research is mainly qualita-
tive, and quantitative data includes end-user surveys and
data on rides provided by the digital service providers in-
volved in the study (Kyyti Group, Vinka and Sitowise).
Quantitative data is limited, and its aim is to support the
qualitative analysis.

The literature review covered MaaS and PPP discus-
sions. Regional workshops were conducted separately in
Cases 1 and 2 and included local and regional author-
ities and transport and digital service providers involved
in the pilots. The Case 1 workshop also included end-
users. First, similar types of stakeholders (users, trans-
port service providers, digital service providers, or local/
regional authorities) reflected on the impacts of their
Maa$S experience on themselves and/or their organiza-
tions. Then, as a whole group, the participants discussed
the impacts gleaned from the smaller groups. Finally, the
participants discussed how to achieve positive and avoid

negative impacts of mobility services. Transcripts were
made of each discussion to improve reliability. The main
aim of the workshop was to generate discussion on ex-
periences, expectations and ideas on piloted mobility
services, as well as to increase understanding between
different stakeholders involved in the pilots. More de-
tailed data was gathered through surveys and interviews
(Table 2).

End-user opinions were gathered using surveys. Users
were asked about their experiences of both the piloted
services and the application, and their attitudes towards
demand-responsive and integrated services. In Case 2,
end users included self-paying customers using a mobile
app, statutory social and health service transport (SHST)
customers, and service transport (called PALI) cus-
tomers. Perceptions of the organizations involved in the
pilots (Table 3) were gathered by thematic interviews
conducted similarly on a semi-structured basis that were
recorded to improve reliability [39]. Questions dealt with
e.g. positive and negative experiences regarding the pilot
and the service concept, stakeholder collaboration, and
recommendations for future development based on the
lessons learned.

Literature || Workshops || Surveys

Maa$S, PPP || Regional End-user
stakeholder experiences in
workshops pilot regions

Interviews Data Results
9 interviews for Provided by Research
authorities and digital service || group working
service providers || providers meetings

Fig. 1 Methodology

[
-
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Table 2 Data collection
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Case Number of customers/ trips /driven routes Data collection method Number of respondents or workshop participants
1 69/ 363/281 Closed-ended survey (web) 15
Pilot stakeholder workshop 9
2 -/9442/5727 Closed-ended survey 33
« SHST (phone) -8
« PALI (printed) <22
+ App (web) -3
Pilot stakeholder workshop 16
1&2 Semi-structured interviews 9

Quantitative data, in addition to surveys, was retrieved
from the digital platform created by the companies in-
volved in the pilots. All the data, both qualitative and
quantitative, was further processed case by case in pro-
ject group work meetings for the final conclusions. The
collected data was compared to the KPI framework
(Table 1) and synthesized. The synthesis was reviewed
and validated by the interviewed organizations excluding
the transport service provider.

4 Case descriptions
Case 1 included a DRT service called Kyldkyyti, operated
by minibuses, and ran from January to May 2019. The
pilot covered a narrow area from the centre of Porvoo
northward to the southern parts of Askola. It was se-
lected to include rural areas where no public transport
existed in the evenings, as the city wished to offer a ser-
vice targeted at young people travelling to and from leis-
ure activities. This area has roughly 3000-4000
inhabitants, or 120 inhabitants per km” on average. The
pilot included a rural area close to an urban area accord-
ing to the Finnish urban-rural classification (Fig. 2).

This DRT service ran solely on a mobile app, and cost
3 euros for trips of less than 10 km and 5 euros for lon-
ger trips. For regular PT customers, Kyldkyyti was free.
Even though Case 1 did not include real MaaS-like inte-
gration, this development is seen as an enabler for future
MaaS. The app included long-haul PT, biking and walk-
ing routes, and could include local PT routes and ticket-
ing in the future.

Case 2 integrated different user groups, services and
vehicles within the same mobility system, and ran from

Table 3 Interviewed organizations

March to October 2019, starting gradually with different
services. Kuru (city of Ylojarvi) and Vammala (city of
Sastamala) were selected as pilot areas because of their
sparse population and long distances. There is also very
limited public transport in these areas. Kuru consists
mainly of sparsely populated rural areas, and Vammala
includes rural heartland (Fig. 3). Kuru has approximately
2600 inhabitants and 50 SHST customers, while Vam-
mala has approximately 16,000 inhabitants and 300
SHST customers.

Case 2 consisted of DRT, shared transport of different
user groups, and combining trips that included both
self-paying and publicly subsidized customers (see Fig. 4).
Before the pilot, SHST customers used a (shared) taxi.
During the pilot, these customers were integrated with
the PALI service; thus, the vehicle could be either a taxi
or a PALI minibus. In addition, they could share the ve-
hicle with PALI and other self-paying customers.

PALI is a minibus DRT service open to all but de-
signed to serve primarily the elderly and mobility-
impaired. The driver assists passengers if needed. For
PALI customers, the main change was that before the
pilot they ordered the service by calling the minibus dir-
ectly. During the pilot, they contacted a call centre and
the transport service was provided either by a PALI
minibus or SHST taxi.

Before the pilot, no dedicated service existed for other
customers. During the pilot, a DRT service called Kyla-
kyyti was offered through a mobile app. The idea was to
integrate other user groups with a public transport fare
(varying from 3 to 7.5 euros) primarily on PALI mini-
buses, but also with existing statutory SHST taxi rides. A

Local and regional authorities

City of Ylojarvi

Service providers

City of Porvoo

Tuomi Logistiikka Oy
Vinka Oy

Tampere region

City of Sastamala
Kyyti Group Ltd.

Sitowise Oy

A transport service provider
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Fig. 2 Urban-rural classification of Porvoo [11]
.

Urban-rural classification

- Inner urban area

- Outer urban area

- Peri-urban area

- Local centre in a rural area

- Rural area close to urban area

Rural heartland area

- Sparsely populated rural area

self-paying customer could not initiate a statutory SHST
taxi ride, which would have been too costly for the pub-
lic sector.

A digital platform was created by the companies
participating in the project (Kyyti Group, Vinka and
Sitowise) to optimize routes and integrate rides. The

platform integrated rides ordered by the app and call
centre within the same system. Tuomi Logistiikka is
an in-house company from several municipalities in
the region and is responsible for procuring and or-
ganizing e.g. SHST services, including the call centre
service.

Fig. 3 Urban-rural classification of Kuru and Vammala [11]
A\

.‘%‘

Urban-rural classification

- Inner urban area

- Outer urban area

- Peri-urban area

- Local centre in a rural area
-
| Rural area close to urban area

Rural heartland area
- Sparsely populated rural area
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Statutory transport customers
* Orders by phone to a call center
* Vehicle: taxi

Service transport customers

* Orders by phone directly to the
minibus
* Vehicle: minibus

Before

Other customers

* Nodedicated transport services

Statutory transport customers
* Orders by phone to a call center
* Vebhicle: taxi or minibus

Service transport customers
Orders by phone to a call center or
by Kyyti mobile app
Vehicle: minibus or taxi

Other customers

Piloted service

Orders by Kyyti mobile app
Vehicle: minibus or taxi

Fig. 4 Transport services for different user groups before and during the Case 2 pilot
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5 Results
5.1 Case 1
During the pilot, 69 customers made a total of 363 trips.
Fifteen customers responded to the survey, of whom two
thirds were women and a third men. The average age of
the respondents was 39 years, but it should be noted that
some respondents bought tickets for their children, mak-
ing the average user age younger. The average household
size of the respondents was 4.6 people. On average, a
household owns 2.53 cars and 3.47 bicycles (Fig. 5).
Kylakyyti was mainly used for leisure activities (66.7%),
as targeted, and for school and work trips (33.3%)
(Fig. 6). There were many reasons for using the service,
the main one being that the respondent’s own or family
car was not available (80%) (Fig. 7). Without the Kyla-
kyyti service, in many cases the trip would have involved
travelling by car as a passenger (66.7%), and some
(26.7%) of the respondents said they would not have
made the trip at all (Fig. 8). Note that these questions

included multiple options, and responses in total
exceeded 100%.

The respondents had found Kyldkyyti mainly through
Facebook/Twitter/friends (46.7%) and the local news-
paper (40%). Information on the service was also found
on the city’s website (6.7%) and home-delivered bro-
chure (6.7%). Users were delighted with the service, giv-
ing it a Net Promoter Score (NPS) of 93. The
respondents mostly preferred a DRT (73.3%) over trad-
itional pubic transport based on schedules and fixed
routes (0%), and 26.7% could not say.

Table 4 is based on quantitative data (survey results
and data from the digital service providers), shaded in
grey, and qualitative data (interviews, workshop). In
summary, the most important aspects at individual/user
level include accessibility. Many Kyldkyyti trips were
made because no other options were available at the
time. At business/organizational level, being a new busi-
ness is the main advantage in the short term, and since

Car
Moped/motorcycle
Light quadricycle 1,00

Bicycle/electric bicycle

0,00 1,00

How many of the following vehicles does your household have?

Fig. 5 Average number of vehicles per household in the Porvoo pilot area (n=15)

2,53
1,87

3,47

2,00
Average

3,00 4,00
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Trip to leisure activities (sports, hobbies etc.)
Trip to work/from work or to school/from school
Shopping/groceries

Holiday/leisure trip

Taking care of personal matters (bank, doctor etc.)

Other, what?

0%

Fig. 6 Purpose of the trip (n=15)

What was the purpose of the trip while using Kylakyyti? (you can choose multiple options)

Work trip  0,0%

66,7%
33,3%
13,3%
13,3%
6,7%
6,7%
20% 40% 60% 80% 100%

the service is set to continue beyond the pilot funding,
the digital service providers will likely increase their
turnover as well. In the longer term, the pilot initiated
broader development of DRT services in the region. The
main societal impacts will result from greater accessibil-
ity to transport services. The pilot also improved re-
source efficiency.

5.2 Case 2
Twenty-two service transport customers responded to a
survey, 81% of whom were women. The average age of the
respondents was 76 years. The respondents were happy
with the arrival time of the ride and availability of the ser-
vice (Fig. 9), but not with the waiting time on the phone.
They also preferred scheduled transport with fixed routes
(79%) over DRT (16%), which is almost opposite to the
younger respondents’ views of Kylakyyti in Case 1.

Eight SHST customers responded to a questionnaire,
the average age of whom was 75 years. Attitudes towards

integration were generally neutral and positive, but
some negative feedback was received regarding longer
waiting times for a ride. Nearly all the respondents
considered cost savings for the public sector, environ-
mental friendliness, and new mobility opportunities in
sparsely populated areas to be good reasons for integrating
services and user groups similar to those in the pilot.

There was a total of 16 Kyldkyyti orders by mobile
app, mainly involving a PALI minibus. Three customers
responded to a questionnaire. They were middle-aged
and two of them were women. They used the service
mainly for shopping/buying groceries but also for other
personal matters. Without the Kyldkyyti service they
would have made the trip using different transport
modes: bicycle, car, taxi or public transport. The main
reasons for using the service were curiosity and afford-
ability of the service. The respondents were generally
satisfied with the service and app and would mostly pre-
fer a DRT service for their daily trips.

My car/family car was not available

Comfort/ease

Affordability of the service

Curiosity/willingness to try something new
Environmentally friendly

Time saving

Other reason, what?

Willingness to travel without own car

Someone else in my group wanted to use the service

Cannot say

What made you use the Kyldkyyti service? (you can choose multiple options)

0% 20% 40% 60% 80% 100%

80,0%
66,7%
53,3%
46,7%
40,0%
33,3%

6,7%

6,7%
0,0%
0,0%

Fig. 7 Reasons for using Kylakyyti (n=15)
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How would the trip have been made without the Kylakyyti service? (you can
choose multiple options)
By car (as a passenger) 66,7%
| would not have made the trip at all 26,7%
By taxi 20,0%
By public transport (train, bus...) 13,3%
On foot 6,7%
By bicycle/electric bicycle 6,7%
By car (as a driver) 6,7%
By moped/motorcycle
Other, how?
0% 20% 40% 60% 80% 100%
L Fig. 8 Transport modes replaced by Kyldkyyti (n=15)

Impact assessment summary is presented in Table 5. It
is based on qualitative data (interviews and workshop)
and quantitative data (shaded in grey) provided by the
digital service providers and based on surveys. There
were nearly 6900 orders in total during the pilot, result-
ing in nearly 9500 passenger trips and over 5700 driven
routes. The sharing degree was 1.65, meaning that on
average 1.65 persons shared a ride (passenger trips di-
vided by driven routes). Compared to a situation without
sharing, 7036 km of PALI and 3887 of taxi kilometres
were saved, equivalent to 24.8% of driven PALI and 6.6%
of driven taxi kilometres. However, there was no exact
before-data on the pilot area, but pilot stakeholders esti-
mated the integration to improve sharing clearly.

In summary, there were some benefits at individual/user
level regarding modal shift. At business/organizational
level, the pilot promoted regional mobility development
and data sharing. The most significant benefits of the pilot
were at societal level. This resulted in both reduced emis-
sions and lower costs for the public sector. Integrating
statutory SHST taxi rides, which are costly, and replacing
taxi rides with the existing PALI minibus service resulted
in lower average cost per customer. Resource efficiency
was also improved through higher occupancy rates of ve-
hicles. Accessibility was enhanced with a new service.

6 Discussion

Generally, Maa$ in expected to offer a wide spectrum of
market-based multimodal transport services on a one-
stop-shop principle, attracting people to use private cars
less, which would result e.g. in lower emissions and con-
gestion. However, urban and rural MaaS have some dif-
ferences, and there are many ways to create MaaS
services. Roughly, urban Maa$ is multimodal and based
on public transport complemented with additional

services, while rural Maa$ is based on integrating differ-
ent services and user groups and using mainly on-
demand and sharing services. The aim in urban areas is
to reduce emissions and congestion, while in rural areas
it is to improve accessibility and increase efficiency.
While urban MaaS can be market-based, rural Maa$S in-
cludes mainly subsidized transport, and cost savings for
the public sector is the target rather than a profitable
business. Public stakeholder involvement is also more
crucial in rural Maa$, even though it is beneficial in cit-
ies too, in order to include societal and policy goals in
MaaS. Even though MaaS is often developed from an
urban perspective, rural mobility is gaining attention.
Accessibility of rural areas is a concern for both people
and businesses like tourism. In addition, the increasing
costs of organizing statutory transport services are put-
ting pressure on the public sector to rationalize their
transport services. Environmental targets apply to rural
areas as well. Integration of services and user groups as-
sist in achieving all these targets. However, organizing
integrated services is complex and requires collabor-
ation. Multiple stakeholders are involved, both from the
public and the private sector, and they might have differ-
ent priorities and targets. For this reason, the public sector
needs to take a strong role and lead the integration of
public-private collaboration. Public stakeholders have dif-
ferent practices and rules, such as different principles for
the co-payment of statutory transport services, which
complicates integration when combining customers with
different co-payment shares in the same system and rides.
Thus, harmonization of rules and procedures would be
recommended. Also, integrating different transport ser-
vices requires resources, skill and willingness from the
public sector to develop MaaS and procure services in a
new way. Using in-house companies similar to Tuomi
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Table 4 Impacts of Case 1, (1) =increase, (|) = decrease, 0 =no change, n.a. = no information available
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Level | KPI Increase/ Comment
decrease
E Total number of trips . The service reduced the need for parents to drive their children.
<
g made
: Modal shift (from car to Without the DRT service, 66.7% of the respondents would have
% PT, to sharing, to...) 0 used a private car as a passenger and 6.7% as a driver. Note:
(ﬁi respondent could choose several options
Multimodal trips, The service did not offer travel chains. However, the app
combining different n.a included long-haul PT, walking and biking routes.
modes of transport
Attitudes towards PT, Respondents were extremely satisfied with the service (NPS 93)
sharing, etc. T and willing to continue using it.
Perceived accessibility 26.7% would not have made the trip at all without Kylakyyti.
to transport ) 80% chose Kylikyyti because their car (or family car) was not
available. Note: respondent could choose several options
Total travel cost per 73.3% of the respondents strongly agreed and 20% agreed that
individual/household n.a. the trips were affordable. For over half of the respondents, the
affordability of the service played a role in using it.
o Number of customers ) The new service pilot attracted 69 customers with 363 trips in
é' total.
UE: Customer segments Among the respondents:
%' e 66.7% were women,
§'~ * 60% were employed and
% n.a. 26.7% were students/schoolchildren,
fi e average age was 39 years
® 66.7% ordered rides for leisure activities, of which 40%
were ordered for their children.
Collaboration/ The service was implemented in public-private collaboration.
partnerships in value T
chain
Revenues/turnover The service created new business for transport and digital
T service providers.
Data sharing T Digital service platform produced detailed data, which was
shared with the client (city).
Organizational changes, The pilot initiated the planning of a more extensive DRT
changes in T service.
responsibilities
2 Emissions The reduced use of private cars and optimization of routes
g"; e likely led to lower emissions.
g Resource efficiency 4 The use of DRT was increased, replacing mostly private cars.
Route optimization also improved resource efficiency.
Accessibility of the Kylakyyti introduced a new door-to-door service in areas and at
public to transport ) times where no public transport was available and thus
services improved accessibility.
Modification of vehicle The pilot utilized the existing fleet. New software was
fleet 0 downloaded to driver displays.
Legal and policy Perceived need for improvement is related to the
modifications e interoperability of different travel card systems.
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Fig. 9 Satisfaction with the service (n=22)
A\

How satisfied are you with (1= very unsatisfied, 5= very satisfied)

Timeliness of arrival of the transport? N 4,52
Availability of the service? I 4,30

Waiting time when ordering the service by phone? I 1,89

1 2 3 B 5

Logistiikka, which would have the required competence to
procure and integrate the transport services of several mu-
nicipalities, would be beneficial.

ICT infrastructure and digital literacy may cause chal-
lenges for rural MaaS. In Finland, data network coverage
is comprehensive also in rural areas, enabling widespread
use of digital services, while some countries may have in-
adequate data network coverage. Older, non-college edu-
cated inhabitants of remote areas belong to the
demographic least likely to purchase Maa$S [18]. The lack
of digital literacy needs to be taken into account when de-
veloping rural Maa$, as not everyone has the possibility or
knowledge to use apps. This is why Case 2 included a call
centre service integrated with the digital system. Case 1,
after the pilot period, continued the service while expand-
ing the service area and introducing a call centre service,
which improves inclusivity of the service.

The results are transferrable and relevant in other regions
of Finland, and in rural areas of other countries as well. Dif-
ferences and specific characteristics of each area should be
considered when interpreting the results. The low number of
users and survey/questionnaire respondents, as well as the
short pilot period, might cause some inaccuracy in the re-
sults. The number of orders through the app remained low,
especially in Case 2. It was observed during the pilot that
SHST rides were often ordered very close to the time they
were needed (minimum 1 h before), making integration chal-
lenging as the app could not propose these rides sooner. In
both cases, marketing was considered insufficient and its role
important to increase awareness of the service and attain
new customers. Case 1 would have required many more cus-
tomers in order to cover expenses. However, the service con-
tinued beyond the pilot, regardless of the costs, as it was in
line with the city strategy including low-carbon mobility,
digitalization of transport, and family-friendliness.

Despite the challenges, the pilots showed clear evidence
of a positive impact, and there were no clear negative im-
pacts even though some negative feedback was received in
the surveys. In addition, similar results have been identi-
fied in other pilots, such as the Yllds Around pilot which
took place in 2016-2017 (Table 6) in Northern Finland
(sparsely populated rural area), in the Yllds ski resort area
and between the airport and railway station. The pilot

included multimodal transport services (buses, taxis and
shared taxis) through a mobile app including payment and
ticketing features. Twenty customers responded to the
Yllds Around survey [12]. Common to all these pilots is a
modal shift and positive attitude from private cars to PT
and sharing, as well as improved accessibility and resource
efficiency. The pilots were organized in public-private col-
laboration, and they increased sharing of data and pro-
moted further mobility development.

7 Conclusions

This paper set out to explore the impacts of PPP rural
MaaS. The impact assessments of two pilots were pre-
sented and discussed. Both Case 1 and 2 included DRT
services, and Case 2 also included the integration of differ-
ent user groups and vehicles combining trips for self-
paying and subsidized customers. The aim of the pilots
was to increase accessibility of the public to transport ser-
vices and to reduce environmental impacts. In addition,
Case 2 aimed at cost savings for the public sector.

The pilots fulfilled the set objectives and clearly show
that DRT and integrated rural MaaS solutions have future
potential. Case 1 resulted in a clear modal shift from pri-
vate cars to DRT minibuses and better accessibility of
transport services. Integration of services in Case 2 im-
proved occupancy rates of vehicles and reduced kilo-
metres driven and emissions. Integration of subsidized
statutory transport rides resulted in cost savings for the
public sector. A new service with a mobile app was cre-
ated for self-paying customers, which improved the service
level. Pilots improved collaboration and data sharing be-
tween stakeholders and created new business. Based on
the results, it can be concluded that PPP rural MaaS can
have major positive impacts at all levels: individual/user,
business/organizational and societal.

This was the first time ever in Finland that integration
of transport services similar to Case 2 was conducted. The
successful integration forms a promising basis for future
development. The pilots included limited geographical
areas and services, and the duration of the pilots was
short. For future research, more extensive pilots with a
longer period would be needed. Successfully piloted ser-
vices could be extended geographically, and new services
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Table 5 Impacts of Case 2 (1) =increase, (|) = decrease, 0 = no change, n.a. = no information available
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Level KPI Increase/ Comment
decrease
a Total number of trips na Probably no change in the number of PALI and SHST trips.
é made Insufficient data on private customers.
§< Modal shift (from car The service increased sharing of statutory rides and shifted
g to PT, to sharing, ...) T slightly from cars (taxis and private cars) to shared rides.
%: Multimodal trips, The service did not offer travel chains. However, feeder
combining different na service to a public transport bus stop was offered.
modes of transport
Attitudes towards PT, Attitudes towards sharing were neutral and mainly positive.
sharing, etc. '
Perceived The service level remained the same among PALI and SHST
accessibility to n.a customers. Data from private customers is not sufficient for
transport drawing conclusions.
Total travel cost per Private customers found the fare very affordable, which
individual/household 8 played a role in using it.
o Number of customers 0 Some new customers.
é' Customer segments Among the respondents:
%
g n.a. e 81% (PALI) and 75% (SHST) were women
é‘ e average age was 76 (PALI) and 75 (SHST) years
(,?i Collaboration/ The service was implemented in public-private collaboration.
(2? partnerships in value 0
chain
Revenues/turnover It is uncertain whether the service will continue as piloted,
n.a thus whether there will be new business for digital service
providers.
Data sharing The digital services platform produced detailed data, which
T was shared with the clients (cities).
Organizational The pilot promoted the development of regional passenger
changes, changes in 0 transport services.
responsibilities
g Emissions . Driven kilometres were reduced by 12.6%, thus 10923 km,
g and CO, emissions by 2.6 tonnes'.
§ Resource efficiency Integration of services improved occupancy rates of vehicles,
. 0 reduced driven kilometres and emissions equally, and resulted
in cost savings for the public sector.
Accessibility of the A new service was created for private customers where public
public to transport 0 transport does not exist.
services
Modification of The pilot used the existing fleet. New software was
vehicle fleet 0 downloaded to driver displays.
Legal and policy The need for a GDPR interpretation guide and harmonized
modifications e procedures for SHST (e.g. co-payment) was recognized.

! Estimated by the LIPASTO unit emission database (http://lipasto.vtt.fi/yksikkopaastot/indexe.htm) using CO, emissions of 168 g/km for a passenger car (2016,
urban driving) and 278 g/km for a minibus (6 t delivery lorry, empty, urban driving, EURO VI).
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Table 6 Comparison of Case 1, Case 2 and Yllas Around impacts, (1) =increase, () = decrease, 0 =no change, n.a. = no information
available (adopted partly from [12])

Level KPI Services
Case 1 Case 2 Ylids Around
Individual/ user ~ Total number of trips made | na. na.

level

Business/
organisational
level

Societal level

Modal shift (from car to PT,
to sharing, to..)

Combining different modes
of transport

Attitudes towards PT,
sharing, etc.

Perceived accessibility to
transport

Total travel cost per
individual/ household

Number of customers

Customer segments

Collaboration/ partnerships
in value chain

Revenues/ turnover

Data sharing

Organizational changes,
changes in responsibilities

Emissions

Resource efficiency (roads,
vehicles, land use, ...)

Accessibility of the public
to transport services

Modification of vehicle
fleet

Legal and policy
modifications

Parents gave fewer rides to their
children.

1

From private cars to DRT.

na.
The service did not offer travel chains.

1
Respondents were extremely satisfied
and willing to continue the use of the
service.

1

Major improvement in accessibility.

na.
Respondents found the fare very
affordable, which played a role in using
the service.

1

69 customers.

na.
Average age 39 years. Mostly women.

1

Public-private collaboration.

1

New business for transport and digital
service providers.

Data sharing between digital service
providers and the client (city).

1
Initiated larger development of the DRT
service.

na.
Reduced use of private cars and
optimization of routes.

1

Increased use of DRT and route
optimization.

1

New door-to-door service
(no PT available).

0
Existing fleet utilized. New driver
software.

na.
Need: interoperability of travel card
systems.

Increased sharing and slight
change from cars to shared rides.

na.
The service did not offer travel
chains.

Neutral and positive attitudes
mainly.

n.a.

na.
Respondents found the fare very
affordable, which played a role in
using the service.

1

Some new customers.

na.
Elderly people. Mostly women.

Public-private collaboration.

na.
New business for digital service
providers is possible, but uncertain.

Data sharing between digital service
providers and the client (city).

Promoted the development of
regional passenger transport
services.

Driven kilometres and CO,
emissions reduced.

1
Improved occupancy rates of
vehicles, reduced driven kilometres
and emissions, and cost-savings for
the public sector.

New door-to-door service for private
customers (no PT available).

0
Existing fleet utilized. New driver
software.

na.
Need: GDPR interpretation guide.
Harmonized procedures for SHST.

Travelling without a car
became easier.

1
Increased use of PT (63%)
and reduction of car use
(71%).

Bus and (shared) taxi on
the same ticket.

Respondents were willing
to continue using the
service.

Respondents found that
the service simplified their
mobility.

l

Respondents (60%) found
their travel expenses to be
lower due to the service.

1

106 customers.

na.
Average age 43.5 years.
Mostly men.

Public-private collaboration.

1

Positive economic effect for
transport service providers.

Maa$ platform improved
data sharing by stakeholders.

1
Initiated larger development
of mobility services in the Yllas
area.

Reduced use of private cars.

Increased use of PT and
shared rides.

Single train/plane ticket with
last mile service.

0
Existing fleet utilized. New
driver software.

na.
Need: PT data in digital
format.




Eckhardt et al. European Transport Research Review (2020) 12:49

integrated gradually into the same system. These could in-
clude other public sector transport services such as school
transportation, market-based services like travel chains in-
cluding long-haul transport, and services offered by pri-
vate people such as peer-to-peer car rental and
ridesharing services. Inclusivity should be kept in mind
when developing the services for various user groups. Fu-
ture research should also include impact assessment in
order to assist decision-making and further development,
as well as share the lessons learned.
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