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This thesis examines the potential of implementing an Urban Track System (UTS) in Lahti, 
Finland, with special focus on the system’s viability from an economic, environmental, and 
public standpoint. In order to assess UTS in comparison to other forms of transportation, 
such as buses, private vehicles, and micro-mobility solutions, the study uses comparative 
analysis. Survey results were paired with cost-benefit analyses and emissions modeling to 
give a thorough picture of UTS’s place in Lahti’s transportation system. 

The findings indicate that the UTS might make a significant contribution to sustainable 
transportation by cutting greenhouse gas emissions, reducing traffic congestion, and offering 
a reliable and efficient transit option. However, the system is not intended to replace existing 
modes of transportation; rather, it would enhance them with a well-balanced multimodal 
approach. Public perceptions of UTS are generally positive, according to survey results, 
while issues with inclusivity, project delivery, and long-term dependability still exist. 

The study concludes that why UTS requires substantial initial investment and faces technical 
challenges, its long-term benefits make it a promising addition to Lahti’s urban transport 
system. A small-scale pilot project is now being created in partnership with local partners to 
assess viability and secure public-private funding. Policymakers, urban planners, and other 
stakeholders interested in promoting sustainable transportation options in medium-sized 
European cities may benefit from the research.
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1  Introduction 

1.1  Background  

Lahti, a city of around 121,000 residents in southern Finland, requires effective 

transportation connections to support its growth. According to the Sustainable Urban 

Mobility Plan (SUMP), with the goal of being carbon neutral by 2025, Lahti is facing 

mounting pressure to reduce carbon emissions and preserve its position as a leader in 

environmental policy following its designation as the European Green Capital in 2021. In 

this sense, urban mobility is crucial to the city’s sustainability strategy since it links 

environmental objectives, economic developments, and social well-being. 

Lahti’s metropolitan atmosphere and shape present special issues. The semi-rural residential 

areas in Lahti are mostly served by private cars, while micro-mobility such as cycling is 

restricted by the severe winters. Lahti, meanwhile, has made an attempt to promote itself as 

a trial ground for cutting-edge mobility solutions. To encourage modal changes, Finnish 

cities are rapidly implementing smart mobility trials, digital transportation services, and 

behavioral incentive programs. These projects are part of a larger European movement that 

supports sustainable transportation as a means of expanding accessibility, reducing traffic 

congestion, and improving urban competitiveness, in addition to being an environmental 

necessity. 

The challenge for Lahti in this situation is not whether sustainable mobility is better, but 

rather how to develop and apply the best solutions in light of its particular situation. This 

thesis examines Lahti’s mobility environment through the lens of these challenges and 

explores how innovative solutions like the UTS could improve the city’s current transit 

alternatives. By situating Lahti within both national sustainability targets and global mobility 

trends, the research demonstrates why new policies are needed and how they could serve the 

city’s long-term vision of greener, more resilient urban living. 
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1.2  Research objectives 

The objective is to investigate UTS’s viability as an alternative mode of transport system by 

examining its economic feasibility, environmental impact, and user acceptance. The major 

comparison is structured around four critical dimensions, including economic cost, 

operational efficiency, environmental sustainability, and user adoption. By evaluating these 

aspects, this thesis aims to find out if advanced UTS solutions can be leveraged in Lahti’s 

urban transport system. 

According to the CitiCAP project (2021), which established a novel personal carbon trading 

system intended to lower individual travel emissions, Lahti has already established itself as 

a leader in sustainable urban transportation. In addition to lowering the city’s overall carbon 

footprint, this project showed how digital and behavioral tools may boost user participation 

and acceptance of alternate modes of transportation. 

Some useful data and results from the KELPO project, which was managed by the LAB 

University of Applied Sciences, are also incorporated into this thesis theme. Piloting low-

emission mobility services in the Päijät-Häme region was also the main goal of this regional 

project, offering insightful information about how municipalities may support the shift to 

climate-smart transportation systems. It will provide a useful basis for assessing the potential 

scalability of UTS in comparable mid-sized metropolitan settings like Lahti (LAB University 

of Applied Sciences, 2024). 

1.3  Research questions 

In this thesis, the potential of the UTS as a creative way to improve urban transportation in 

Lahti, Finland, will be examined. The primary question would be “How does UTS compare 

to traditional transportation methods in terms of viability and sustainability within Lahti’s 

urban mobility network?” 

The main research question is explored through three sub-questions that address different 

dimensions of the possible future business potential of implementing UTS, since the solution 

has not yet been tested in practice: 



 9 

SQ1: How does UTS support viability by addressing the current gaps in Lahti’s urban 

mobility network? 

SQ2: How does UTS support sustainability within Lahti’s traditional transport system? 

SQ3: What are the customers’ preferences and expectations for UTS against existing modes 

such as buses, micro-mobility solutions, and private cars? 

This work intends to address these research concerns while also providing a comprehensive 

understanding of how innovative transportation technology might assist sustainability in 

urban transportation networks, particularly in terms of affordability and inclusion. 

Guidelines for implementing the UTS system should be provided to policymakers, mobility 

developers, and municipal planners who are thinking about other transportation options. A 

platform for further research into user acceptability, regulatory adaptation, and long-term 

performance evaluation is provided with the analysis, which also reveals important 

constraints and future research opportunities pertaining to the integration of UTS in cities. 
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2  Literature Review 

2.1  Urban mobility theories 

The concept of sustainability has become a major issue in urban planning and policy, 

especially in light of the effects of climate change and the continuous shift to smart cities. 

One common conceptualization of sustainability is the “triple bottom line,” which highlights 

its ecological, economic, and social aspects (Karkalainen & Juhola, 2019). Ecological 

sustainability aims to reduce environmental stressors such as air pollution, greenhouse gas 

emissions, and excessive land use. The basic goal of economic sustainability is to ensure that 

systems are stable, economical, and effective in the long run, benefiting communities and 

citizens alike. To ensure that mobility systems serve a diverse range of user groups fairly, 

social sustainability prioritizes accessibility, equity, and inclusivity. 

Cities are putting more focus on these principles as sustainable mobility is seen as a 

prerequisite for addressing traffic, improving public health, and achieving climate neutrality 

goals (Banister, 2008; Newman et al., 2017). Innovative modes of transportation like shared 

mobility, electric public transportation, and track-based automated systems can help various 

aspects of sustainability. For example, digital platforms enhance inclusivity by tailoring 

services to user needs, micro-mobility options increase accessibility and cost, and electric 

buses and rail systems significantly reduce ecological consequences. 

By taking into account metrics like carbon emissions, cost-effectiveness, accessibility, 

safety, and equity in service distribution, well-known frameworks like the Public 

Transportation Sustainability Indicator List (PTSIL) offer organized methods to assess these 

trade-offs (Jeon & Amekudzi, 2005). The necessity of integrating these aspects holistically 

has been underlined by recent research on sustainable smart cities, which demonstrates that 

disjointed approaches run the danger of impeding the larger sustainability transition 

(Zawieska & Pierigud, 2018). 

In the Nordic nations, especially Finland, public transportation is examined in relation to its 

potential to either replace or enhance the use of private vehicles. According to a thorough 

analysis of Northern European transportation options, criteria such as service dependability, 
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frequency, and overall journey duration are critical in enabling a modal change. However, 

as Göransson & Andersson (2023) point out, there has been no long-term shift in behavioral 

tendencies despite increased investment in sustainable mobility frameworks, infrastructure, 

and services. These investments typically include expanding existing networks by adding 

buses or developing new routes, which increases operating costs but does not always result 

in sufficient passenger demand. 

In Lahti, sustainability strategies often prioritize environmental and economic performance. 

Initiatives such as electrified fleets, micro-mobility systems (Freebike, Dott, Ryde), and 

digital tools for personal carbon tracking have been piloted. Nevertheless, according to the 

regional mobility impact assessments from LAB University of Applied Sciences (2024), the 

social sustainability component, which includes inclusivity for users with mobility 

challenges, such as the elderly, and those in low-income areas, remains an area that requires 

further attention. 

2.2  Sustainable Solutions for Urban Track System 

According to Business Finland (2023), several Nordic municipalities, particularly in 

Tampere (Finland), have embraced light rail systems as a state-of-the-art, eco-friendly 

substitute for conventional urban transit. In its first fiscal year of operation, the Tampere 

Tramway, which opened in 2021, recorded over 10 million journeys, or about 25% of all 

area public transportation trips. A high service frequency, contemporary digital ticketing, 

smooth integration with other modes of transportation, and an intuitive route design are some 

of the reasons for this early success. Tampere’s light rail system is beginning to contribute 

significantly to transit-oriented development. With a completion date of 2025, the second 

phase of the project will connect new urban districts, increase densification around tram 

tracks, and replace unused urban property. Comparative data from comparable European 

cities, such as Braunschweig in Germany, support the idea that this has directly reduced 

travel times and improved network-wide accessibility (Vainio & Nippala, 2024). 

Despite Lahti’s efforts in bus and micro-mobility services, private car use remains prevalent, 

especially in suburban areas and during the winter months when micro-mobility options are 

limited. Compared to other Nordic cities like Oslo and Stockholm, which have implemented 

congestion pricing, car-free zones, and low-emission districts (OECD, 2022), Lahti 
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continues to encounter obstacles in reducing automotive dependence. CitiCAP, on the other 

hand, represents creative moves toward behavioral change by using tools like personal 

carbon tracking apps and awareness campaigns. While effective to an extent, these measures 

have not yet yielded a comprehensive shift, in part due to infrastructural and seasonal 

limitations affecting modal alternatives. 

Micro-mobility solutions, such as Freebike, Ryde, and Dott, have gained popularity in Lahti 

for short-distance commuting, particularly among students. These services complement the 

bus system by offering seasonal flexibility and low-emission transportation. Nevertheless, 

they also encounter significant challenges. Research on international and Nordic micro-

mobility patterns, applicable to the Finnish context, shows that while e-scooters and shared 

bikes reduce short car trips marginally, they often replace walking or cycling and receive 

grants for improving their conditions instead, limiting their net positive impact on reducing 

car dependency (Traficom, 2023). Additionally, insufficient infrastructure, such as 

designated parking and clear road-sharing rules-can undermine safety and user satisfaction. 

Equity is another concern because current micro-mobility services often cater to younger, 

tech-savvy populations while excluding older adults, those without digital access, or 

individuals with physical disabilities. These gaps suggest that while micro-mobility plays a 

supporting role, it is not yet a universally inclusive or seasonally reliable solution. Thus, a 

more robust, year-round system like UTS may offer Lahti a comprehensive means to 

strengthen sustainability, reduce emissions, and enhance transport equity in the urban 

context.



 13 

3  Research Methodology 

3.1  Case study approach 

According to Yin (2009), this study uses a case study methodology, which is especially 

suitable for looking at complicated and modern phenomena in their actual settings. This 

phenomenon is exemplified by the proposed UTS in Lahti, which incorporates 

interconnected economic, social, and environmental aspects that are inextricably linked to 

the urban transportation ecosystem of the city. The case study approach allows the research 

to investigate not only the technical and financial feasibility of UTS, but also its potential 

user acceptance and integration into Lahti’s existing transport network. 

For a number of reasons listed above, Lahti was selected as the case city. Furthermore, Lahti 

has actively participated in experimental mobility projects such as the KELPO mobility pilot 

and the CitiCAP carbon trading system, which enhance public awareness of new 

transportation options while providing a sound institutional foundation. These characteristics 

make Lahti both a representative and pioneering case for testing the feasibility of UTS in 

comparable urban environments. 

The research adopts an embedded case study design, where the UTS functions as the central 

case but is analyzed through multiple sub-units of inquiry, namely economic feasibility, 

environmental sustainability, and user acceptance. This design enables a holistic 

understanding of the UTS potential by examining each dimension separately and then 

integrating findings into a comprehensive assessment. The method is partially explanatory, 

examining the circumstances in which UTS could be successful or encounter obstacles in 

Lahti’s setting, and partially exploratory, examining attitudes and uncertainties around a new 

mode of transportation. 

3.2  Data Collection 

Primary Data 
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To capture firsthand insights into commuter behavior and attitudes toward transportation in 

Lahti, this research employs a structured survey targeting a sample of approximately 75 to 

100 local residents. Both working professionals and university students will be included in 

the participation pool to provide a representative cross-section of the city’s commuter 

population. The survey seeks to gather information on individual modal preferences, 

especially the factors affecting the continued use of private vehicles or public transportation, 

as well as satisfaction regarding existing mobility services like Lahden Seudun Liikenne 

(LSL) and seasonal micro-mobility options. The survey may feature open-ended questions 

to collect detailed views on elements influencing modal choice, such as price, accessibility, 

journey time, and ecological awareness, in addition to closed-ended questions to utilize 

Likert-scale measurements. The survey would examine participants’ willingness to adopt the 

proposed UTS, recognizing potential challenges like perceived expenses, limited familiarity 

with technology, or constrained access. 

Secondary Data 

To support the primary research, this thesis incorporates a range of secondary data sources 

that enhance both the depth and credibility of the analysis. Several essential inputs for the 

cost-benefit analysis will be offered directly by financial and operational data from the Lahti 

City Transport Department. They will detail historical expenditures, infrastructure 

investments, and maintenance costs associated with public bus services. Emissions modeling 

is informed by datasets from the Finnish Transport and Communications Agency 

(Traficom), including statistics on vehicle ownership, modal shares, and per-kilometer 

emission factors, which are vital for simulating the environmental implications of modal 

shifts from private cars to UTS. Company platforms and Lahti’s open data will be leveraged 

to gather operational metrics from several micro-mobility providers. These metrics will 

provide detailed information on usage patterns, seasonal availability, and service gaps, 

especially in the winter. These drawbacks highlight the necessity of a more resilient in-transit 

infrastructure within a year. Additionally, the contextual knowledge regarding user attitudes 

toward low-emission transportation efforts in the Päijät-Häme region will also be enhanced 

by regional insights from the KELPO project, which is led by LAB University of Applied 

Sciences. 
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3.3  Analysis Methods 

Quantitative Analysis 

The quantitative analysis primarily includes survey responses to collect demographic 

information, current travel patterns, satisfaction with existing transportation services, and 

preparedness to adopt the proposed UTS. The analysis uses descriptive statistics, namely 

frequency counts and percentages, to characterize the demographic distribution of 

respondents and create a baseline understanding of the movement trends of the Lahti people. 

Without the need for more complex statistical measurements, this method shows how 

respondents are dispersed across age groups, employment statuses, and residential areas. 

Likert scale responses are compiled for attitudinal variables, including environmental 

concern and satisfaction with current services (such as LSL bus operations and shared micro-

mobility providers). These were complemented by frequency and percentage distributions 

to illustrate how responses were distributed across the scale. This multi-layered approach 

provides both an overview of general trends and a more detailed understanding of the 

sociodemographic determinants shaping the acceptability of UTS implementation in Lahti. 

Qualitative Analysis 

The open-ended comments collected in Section 5 of the survey gave detailed information 

regarding Lahti residents’ wishes, worries, and expectations for the proposed UTS. 

Respondents frequently cited price, travel time, and dependability as important reasons in 

their decision to employ a new form of transportation. Many people contrasted the planned 

UTS with their existing usage of private vehicles, emphasizing the need for an alternative 

that would be reasonably priced while also providing observable advances in coverage and 

punctuality over current bus services.  

The quantitative information obtained from the closed-ended questions in the survey was 

greatly enhanced by the qualitative analysis. The open-ended responses offered depth, 

context, and a nuanced understanding of the reasons behind those figures, while the 

numerical data revealed precise measurements on things like likelihood of use and 

satisfaction levels. The varied, intricate, and frequently nuanced viewpoints of Lahti’s 

inhabitants were captured in their own words using this methodological approach. The 

investigation sought to go beyond statistical patterns to uncover the underlying reasons, 
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specific concerns, and defined examined this unstructured feedback systematically in order 

to provide a comprehensive view of public sentiment, exposing not just what people think, 

but also why they hold those beliefs, which is critical for stakeholder planning and citizen-

centric system design. 

 

Figure 1. Summary of Resident Feedback on UTS 
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4  Case Study: Lahti’s Mobility Landscape 

4.1  Existing Systems 

Lahden Seudun Liikenne (LSL), which runs an intricate bus system that links the city center 

to nearby towns including Hollola, Heinola, and Orimattila, is in charge of organizing the 

public transportation network in Lahti. LSL also offers fixed routes, both physical and 

electronic ticketing systems, and real-time tracking at bus stops with the aim of improving 

network efficiency and commuter convenience. Lahti has also carried out shared micro-

mobility services. The Freebike system (branded as Mankeli) supplies electric bicycles 

during the warmer months from April to November, while e-scooters supported by Ryde and 

Dott operate flexible, pay-as-you-go fleets within the urban area. Students are especially 

fond of these possibilities. However, because of snow and slippery roads, most of the micro-

mobility services have to be discontinued for safety reasons throughout the long, harsh 

season from November to April. Meanwhile, Lahti’s transportation system is still dominated 

by private automobiles. According to Green Lahti (2023), just about 10% of the city’s 

automobiles are electric or plug-in hybrids, and the an increase in car usage in certain areas 

where public transportation services cannot be accessed. This reliance on cars has significant 

environmental and spatial concerns, as well as contributing to increasing traffic congestion 

during peak hours. Almost forty percent of Lahti’s carbon dioxide emissions originate from 

road traffic; hence, it is impossible to dispute the fact that this is a major obstacle to the city’s 

aim of being a carbon-neutral city by 2025. 

Seasonal limitations also offer substantial obstacles to Lahti’s transportation infrastructure, 

since harsh winter circumstances restrict mobility alternatives, putting additional load on 

packed public buses during peak hours and failing to adequately serve low-density 

residential areas. In contrast, a huge public event in good weather conditions will be a big 

problem for using micro-mobility due to the demands of using it simultaneously, 

strengthening reliance on buses and private cars. This further puts more pressure on urban 

infrastructure, with limited parking spaces leading to intense competition. Regarding car 

usage, drivers have to park in approved spaces unless they pay fines or have traffic wardens 

seize their vehicles. Moreover, the growing number of vehicles has made parking spaces 
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more competitive during important events in the city center, particularly considering the 

expenses of parking. Therefore, some automobiles, thus, have to park further from their 

intended locations. According to the NetZeroCities program, Lahti is experimenting with a 

new kind of infrastructure and behavioral incentives to encourage sustainable transport and 

minimize reliance on car usage. 

4.2  UTS’s Proposed Role 

The UTS, which integrates with bus and micro-mobility networks and effectively connects 

significant nodes, has the potential to be the structural backbone of Lahti’s transport ecology. 

With year-round service and faster travel times, the proposed elevated electric capsule - 

which is based on successful systems in Tampere and other European cities - will help people 

move away from using their own cars. To provide smooth ticketing, intermodal transfers, 

and real-time commuter information, Lahti can include UTS into its present LSL system and 

connect it to General Transit Feed Specification (GTFS/GTFS-RT) data. This makes it 

possible for the UTS to work as a synergistic layer that improves coverage and connectivity 

throughout suburban and urban regions rather than operating alone.  

Based on preliminary GIS-based demand modeling, some corridors show excessively high 

passenger flows and congestion-especially: 

• Lahti Railway Station ⇒ Mukkula Campus 

• City Center ⇒ Laune ⇒ Paavola 

• City Center ⇒ Renkomäki/Ahtiala (underserved suburbs) 

These corridors are either poorly served by current LSL bus lines or experience capacity 

stress during peak commuting hours and city events. The strategic placement of UTS tracks 

along these axes would maximize utilization efficiency and reduce pressure on buses, 

especially during winter when micro-mobility options are unavailable. Notably, the 

Railway-Mukkula routes link two pivotal hubs: a regional intercity gateway and the city’s 

growing academic district, making it ideal for piloting UTS operations. 
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One of UTS’s defining advantages lies in its all-weather operational capability, a significant 

contrast to the seasonally constrained micro-mobility systems like Freebike (Mankeli) or e-

scooters by Ryde and Dott, which are suspended during Lahti’s long winter (November to 

April). Buses, which are available year-round for mobility, are becoming increasingly 

congested during this season as a result of the modal hole created by inactive micro-mobility 

or bus strikes, as well as rising private car use. The electric rail-based UTS, on the other 

hand, is inherently weatherproof, offering consistent service levels and improved 

accessibility for all user groups, including non-drivers, the elderly, and people with limited 

mobility. 

Figure 2. Preliminary route plan of the Urban Track System in Lahti 

Source: UDT project, Lahti pilot (https://www.udt.fi/en/lahti-pilot-project/) 

 

 



 20 

5  Results 

5.1  Economic Feasibility and Cost Comparison 

The implementation of a new urban transit system, such as the UTS in Lahti, would require 

careful evaluation of both its economic sustainability and its affordability among potential 

users. This section aims to assess the comparative cost-effectiveness of UTS relative to 

existing transportation modes in the Lahti region, namely diesel buses, private cars, and 

public e-scooters. The analysis combines objective financial data, such as operating costs 

per passenger-kilometer, maintenance charges, and energy use, with subjective insights 

gained from survey responses on affordability impressions. By comparing actual operating 

costs to how affordable these modes are perceived by the public, this section will investigate 

the ability of UTS to provide not only financial efficiency at the municipal level but also a 

competitive value proposition that can influence user preferences and travel behavior. 

Moreover, indirect public costs like carbon emissions, traffic congestion, and infrastructure 

deterioration are considered to provide a fuller understanding of UTS’s contribution to 

promoting sustainable and economical urban transportation. 

The cost per passenger-kilometer for LSL buses in Lahti could be estimated based on ticket 

pricing and journey distance. The ticket price must first be identified in order to calculate 

this. For instance, an adult can purchase a 30-day season ticket for zone A-B for €62.00, a 

24-hour ticket for €10.00, or a single ticket for €3.10. The next step is to compute the trip in 

kilometers, which can be done with the help of route planning software like Digitransit. The 

price per passenger-kilometer is calculated by dividing the fare by the distance traveled. A 

single ticket for a 5-kilometer ride costs €3.10, or €0.62 per passenger-kilometer. 

Operator (City) Operating Cost (Bus) 
Estimated Journey 

(Year) 
Estimated Cost per 
Passenger-km (€) 

HSL (Helsinki) €342.1 million (2024) ~364 million (2024) ~ €0.24 

LSL (Lahti) Not publicly available 7.94 million (2024) - 

Nysse (Tampere) €107.8 million (2024) 53.7 million (2024) ~ €0.50 

Table 1. Estimated Operating Costs per Passenger-Kilometer for Bus Services in Finnish 

Cities (2024) 
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In terms of operational costs per passenger-kilometer, buses are often the least expensive 

option; nevertheless, many poll participants thought that the planned UTS would be more 

economical. The above table confirms that buses typically offer low unit costs, especially in 

Helsinki. However, even when extensively subsidized (usually about 50%, and in some cases 

up to 90% like in Tampere), the traditional timetable-based buses frequently operate with 

low occupancy rates, extended idle periods, and route duplication, making profitability 

problematic. On the other hand, by dynamically matching supply to demand, cutting down 

on wasted vehicle kilometers, and increasing efficiency, on-demand UTS services can 

achieve increased utilization and profitability. 

Additionally, UTS deployment is limited to locations with adequate population density due 

to the investment cost per completed kilometer, whereas buses can reach more remote 

regions at cheaper infrastructure costs, yet frequently with longer journey durations and 

lower frequency. Smaller vehicles and shorter routes on the UTS or “bus-legs” can further 

reduce travel time and operating cost, improving service attractiveness. Buses are therefore 

less appealing due to delays, traffic congestion, and antiquated service features, even if they 

benefit from a big passenger capacity and existing infrastructure. UTS, on the other hand, is 

described as being technologically sophisticated, autonomous, quiet, and clean – qualities 

that favorably affect public acceptance. From a policy standpoint, this analysis emphasizes 

how crucial it is to adopt creative urban transportation solutions with careful consideration 

of density-dependent investment, user-centered system design, and strategic 

communication. 

 

Figure 3. Comparison of operating costs between UTS and other vehicles 
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(Source: UDT mobility and logistics ecosystem, General Characteristics 

(https://www.udt.fi/en/general-characteristics/) 

Nonetheless, it is critical to recognize the possible economic risks and uncertainties related 

to UTS. Since UTS is a completely new infrastructure project, it would necessitate a 

moderate upfront investment in vehicles, digital systems, and track construction, which 

could go above initial budget projections. Additionally, limited ridership may result in high 

running expenses during the early adoption period, making the cost per passenger-kilometer 

less competitive until user acceptability improves. If demand estimates are too optimistic, 

there is also a chance of underutilization, which could result in financial inefficiencies 

similar to those seen in previous urban mobility projects. Last but not least, maintenance 

issues and reliance on technology may eventually result in unanticipated expenses that could 

partially negate the apparent financial benefits. 

5.2  User Preferences 

Residents of Lahti participated in a study that yielded important information on their 

expectations for the proposed UTS, openness to modal shifts, and present commuting habits. 

According to 75% of respondents, walking is the most popular mode of transportation in use 

today, according to an analysis of mobility trends. Public buses (54%) and private cars (61%) 

come next, but a sizable percentage also reported riding bicycles (37%), shared scooters 

(37%), and public bicycles (33%). Among younger age groups, micro-mobility platforms 

like Dott and Ryde (26%) were particularly common. According to the research, Lahti has a 

multimodal travel environment, with many locals combining multiple forms of 

transportation according to availability, distance, and purpose. A participant questioned if 

the system would be implemented as promised, stating, “Lahti has had transportation 

projects before, but they did not last long.” This underlines the risk of public mistrust if 

expectations are not realized. 
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Figure 4. Current Transportation Preferences in Lahti Based on Survey Responses 

Most respondents expressed a favorable attitude toward switching to UTS, especially if 

important benefits like reduced travel times and cost effectiveness are realized. If the UTS 

turns out to be faster than the existing modes, about 70% of respondents said they would like 

to try it. Reduced expenses (58%), environmental sustainability (49%), and increased 

dependability are motivating factors. Convenience, compatibility with other modes, and 

safety will be crucial factors, according to open-ended comments. One participant answered: 

“I would use UTS every day if it were less expensive and safer than buses.” This emphasizes 

how crucial it is to match UTS development to the functional and affective needs of users. 

Finally, the most significant characteristics that respondents thought would make the UTS 

appealing were its quick travel time, high frequency, and environmental friendliness. Fast 

travel was clearly preferred by the majority (71%), while regular and dependable service 

was stressed by 65% of respondents. Environmental friendliness was another important 

feature selected by over half of the respondents. Numerous customers underlined the value 

of affordable, modern, and cozy vehicles in addition to their sustainability for use with buses 

and micro-mobility services. Even though just 19% of respondents mentioned it, inclusive 

transportation design nevertheless must include accessibility for the elderly and those with 

impairments. These findings imply that price, timeliness, and dependability are more 

important to respondents, particularly younger and more ecologically conscious 

respondents. The UTS must meet these practical requirements while furthering the city’s 

broader goals of accessibility, carbon reduction, and transportation integration in order to 

successfully encourage a modal shift. UTS has the risk of becoming a stand-alone solution 

rather than the foundation of the mobility network if it is not smoothly integrated with the 
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current mode of transportation. Adoption may be constrained by this, particularly in 

suburban regions where multimodal links are essential. 

 

Figure 5. Community Preferences for Urban Track System (UTS) Features 

5.3  Environmental and Urban Impact 

Urban mobility systems significantly impact both the environment and urban spatial design. 

The proposed UTS demonstrates marked advantages in terms of CO2 emission reduction and 

spatial efficiency when compared to conventional diesel buses, petrol cars, and even e-bikes. 

According to Hytönen (2024), the UTS’s energy usage was estimated at 0.164 kWh per 

passenger-kilometer, resulting in roughly 13.5g CO2/passenger-km based on Finland’s 

average electricity carbon intensity (~82 gCO2/kWh). Diesel buses emit roughly 102 

gCO2/passenger-km, whereas petrol automobiles emit around 192 gCO2/passenger-km, 

depending on occupancy and model type. E-bikes, while extremely efficient, still account 

for around 7-22g CO2/passenger-km, primarily from production and charging. 
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Figure 6. Comparison of CO2 Emissions Between The UTS and Conventional Transport 

According to Yang (2025), UTS capsules reduce pollution while enhancing efficiency 

because they run without idling and only utilize energy when needed. Furthermore, Sun 

(2025) suggests that UTS might move charging to off-peak or renewable-heavy periods, 

optimizing energy use and dramatically cutting CO2 emissions by integrating smart grids 

and improved charging algorithms. With its Vehicle-to-Grid (V2G) link, UTS can stabilize 

the energy grid and contribute to environmental sustainability in ways other than 

transportation, especially during Finland’s clean energy times. 

By maintaining ground-level space for bikes, pedestrians, and green infrastructure, UTS 

optimizes space efficiency through the use of elevated rails. Due to not using parking lots or 

road lanes like cars or buses, therefore, UTS drastically lowers land use per capita. The 

potential to incorporate UTS stations within pre-existing structures while avoiding street-

level traffic is a game-changer for tiny communities like Lahti, according to Hytönen (2024). 

In contrast, gasoline-powered vehicles require vast roadways and enormous parking lots, 

which can absorb up to half of the surface area of towns reliant on automobiles. 

Lahti residents’ survey answers support these findings. Younger respondents were 

significantly more oriented toward sustainable transportation options, even though overall 

safety and comfort were placed top. This complements UTS’s low-emission, small-footprint 

attributes, making it a progressive option for carbon-neutral urban growth. 
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Notwithstanding these benefits, UTS does present certain challenges. The system’s capital 

intensity and the requirement for significant infrastructure expansion might provide 

economic and financial issues, which are especially difficult for smaller municipalities like 

Lahti. However, using a public-private partnership (PPP) model can significantly reduce, if 

not completely remove, the municipality’s initial financial burden. According to this model, 

the public sector provides long-term contractual frameworks and regulatory help, while the 

private sector funds, creates, and operates the system. Advanced features like V2G 

integration, off-peak energy optimization, and smart charging are operationally dependent 

on complex technology that may experience malfunctions, maintenance issues, or 

cybersecurity flaws. Adoption risks may also be increased by social acceptance, since some 

locals may be wary of a new transit choice and choose familiar vehicles or buses. Lastly, 

compared to more flexible solutions like buses or e-bikes, elevated rails’ fixed nature 

restricts their adaptability, making them less able to adjust to changing urban patterns or new 

neighborhoods.
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6  Evaluation of UTS Potential in Lahti 

6.1  Opportunities and Comparative Advantages 

According to the research by Göransson & Andersson (2023), which shows that increased 

investment in sustainable transportation does not always result in less reliance on cars unless 

there are significant policy incentives or restrictions on car use, such as congestion parking 

restrictions. The UTS provides a compelling answer to the daily issues of urban 

transportation by combining speed, dependability, environmental friendliness, and user 

comfort into a single integrated system. Unlike regular buses, which are occasionally 

delayed by traffic and have fixed schedules. UTS runs on dedicated tracks, allowing for 

speedier and more constant service. According to study respondents, this was one of the most 

valued features, particularly among those who commute during peak hours. Although 

effective in certain situations, micro-mobility choices were thought to be less dependable 

during the winter, a problem that UTS resolves with its enclosed infrastructure and all-

weather operation. In places like Lahti, where snowy or icy conditions can stop other forms 

of transit for months at a time, this makes it a practical option. 

UTS not only provides speed and seasonal dependability, but it also assists the city in 

fulfilling its environmental objectives. Compared to earlier diesel buses or gasoline-powered 

cars, its electric, low-emission operation reduces the environmental impact of transportation. 

Sustainability was considered an essential additional value, especially by younger users and 

environmentally conscious groups, even though it was not a top concern for all respondents. 

UTS offers a practical substitute for driving in congested city corridors where traffic and 

limited space are persistent problems. Because it requires less surface area than conventional 

roads and parking facilities, its simplified design not only aids in traffic reduction but also 

promotes more intelligent land use. 

Among the system’s most user-friendly advantages are its 24/7 accessibility and schedule-

free operation. UTS vehicles are built to run continuously with short wait times at all hours, 

in contrast to buses or trains that have set schedules and may limit service at night. The 

majority of survey respondents who work outside of regular business hours or frequently 

travel at night appreciated this flexibility. UTS’s centralized parking hubs make it simple for 
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people to drop off their own automobiles on the outskirts of the city and switch to a more 

eco-friendly mode of transportation for the rest of their journey. 

6.2  Challenges and Barriers to Adoption 

A foremost barrier is the substantial upfront investment required for UTS infrastructure and 

rolling stock. According to the updated news about the expected cost of construction, 

excluding fees for long-term maintenance, depots, and vehicle acquisition, it will range from 

€2.7 to €3 million per kilometer. This sum is nevertheless a major financial investment for a 

mid-sized city like Lahti, even though it is far less than Tampere’s traditional tram lines, 

which cost €23 million per km (Tampereen Raitiotie Oy, 2025). Current micro-mobility 

solutions, such as Ryde, Dott, and Freebike (Mankeli), are generally regarded as more 

flexible and economical and require a far lower initial investment. For example, public 

subsidies for e-bikes and extended season pass programs can be established quickly and at a 

low cost. These cost dynamics raise concerns among residents about resource prioritization. 

“Why not improve buses or expand Freebike instead of building expensive new tracks?” was 

one of the comments made by a number of poll participants who expressed concern over the 

funding allocation for UTS. Such comments highlight how crucial it is to show distinct, 

quantifiable benefits on investment if UTS is to win over many supporters. 

In addition to financial concerns, Lahti faces significant public opposition to alternatives to 

private car use. Despite the city’s ambitious environmental goals and progressive initiatives 

like as CitiCAP, 61% of poll respondents continue to rely on private vehicles, particularly 

in suburban and semi-rural areas. This conduct suggests a strongly ingrained and 

challenging-to-change automotive culture. The gap between intention and actual behavioral 

change remains large, despite the fact that more than 70% of respondents claimed they would 

be willing to try UTS if it were faster and less expensive. Open-ended comments raise 

questions about UTS’s coverage, convenience, and winter operability. “Cars are still more 

reliable, especially in winter”, and “Convenient route, near my house or not” are two 

examples of remarks that demonstrate a lack of trust in new infrastructure and underline the 

importance of early proactive communication, inclusive design, and robust service coverage.  

The integration of UTS with the current LSL bus network presents another major obstacle, 

especially in relation to user discounts and ticketing systems. At the moment, LSL provides 



 
 

29 

affordable choices like discounted student passes and 30-day seasonal tickets. If UTS 

operates on a separate fare or ticketing system, this could deter users who already benefit 

from affordable LSL access. This concern was voiced by several survey participants, 

including one who noted, “If UTS requires separate payment, I will not use it - my LSL 

student pass is already enough.” Ensuring shared ticketing, unified mobile platforms, and 

synchronized schedules is therefore critical. As seen in Tampere, successful integration of 

tram and bus services - including seamless transfers, route coordination, and common 

structures - enhances user convenience and system efficiency. Without such integrations, 

UTS risks being perceived as redundant or inconvenient rather than complementary. 

Spatial and seasonal limitations further complicate the picture. Although UTS is intended to 

be a year-round option, several respondents were concerned about exclusion, and its initial 

route coverage may be restricted, particularly in underserved areas like Ahtiala, Renkomäki, 

and Laune. The question of transportation fairness is brought up by this. Residents in outer 

areas may continue to rely on cars, defeating the goals of modal shift, if early deployment 

disproportionately advantages core districts. Survey feedback reflected such anxieties, 

including comments like “UTS will probably just serve downtown people again.” Moreover, 

there is residual skepticism from past transport initiatives in Lahti. As one participant stated, 

“I liked the idea of CitiCAP, but it didn’t change much for my commute,” highlighting a 

larger issue of public trust and perceived effectiveness of new systems. 

 

Figure 7. Summary of UTS Potential and Challenges in Lahti by Sustainability Aspect 
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6.3  Study Limitations 

One of the major issues is the scarcity of specific data on private car usage behavior in Lahti. 

Although basic vehicle ownership information and carbon emission averages were available 

from national databases and municipal sources, more specialized facts such as trip 

frequency, occupancy rates, and time-of-day usage trends were either missing or out of date. 

This limited the depth of comparison between UTS and private car use, particularly when 

modeling future mode change scenarios or forecasting emissions reductions on a per-

neighborhood basis. 

A second limitation stems from the assumptions made in modeling future transportation 

demand and ridership for UTS. Due to the lack of actual operational data from a running 

UTS in Lahti, this study relied on forecasts from peer cities, surveys, and theoretical models. 

Predicted adoption rates, the elasticity of ticket prices, mode substitution patterns, and 

seasonal variations in demand are some examples of these assumptions. The actual results 

may be significantly impacted by unanticipated factors such as gasoline costs, demographic 

fluctuations, legislative changes, or post-COVID cultural behavior, despite efforts to link 

these assumptions with well-established patterns in Lahti and other Nordic cities. 

Additionally, there was some bias towards students and younger individuals, and the survey 

had a sample size of only 100 responses. The viewpoints and travel patterns of other user 

groups, like the elderly, suburban commuters, or people with physical accessibility 

problems, may differ from this. Therefore, rather than being definitive, behavior modeling 

and user approval should be considered suggestive. Finally, even though the cost-benefit and 

environmental analyses were supported by reliable sources and actual energy data, future 

uncertainties may still have an impact on the anticipated benefits of UTS as an energy-

efficient substitute. Growing energy costs could make UTS more competitive compared to 

traditional modes, especially when it comes to fossil fuels. However, UTS is not only 

network affected by changes in infrastructure costs and legislative incentives; road and rail 

networks are also impacted, as long-term maintenance and construction costs continue to 

rise. The level of uncertainty induced by these external effects must be addressed when 

determining the system’s long-term. 
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7  Strategic Guidelines for UTS Implementation 

7.1  For Lahti City Planners 

To facilitate a modal shift away from private car dependency and support Lahti’s long-term 

carbon neutrality goals, city planners should prioritize the phased implementation of the UTS 

along key corridors characterized by high traffic volumes and insufficient public transit 

coverage. Preliminary GIS-based modeling, supported by findings in this thesis, has 

identified strategic axes such as the Lahti Railway Station to the Sports Center as particularly 

well-suited for pilot operations, given their role in connecting intermodal hubs and high-

density event zones. Survey data further reinforce the urgency of these interventions, with 

residents frequently citing “limited coverage in suburban areas” and “inconvenient routes” 

as major shortcomings of the current system. Lahti can reduce the strain on crowded bus 

lines by implementing UTS in certain locations, especially during rush hours and the winter 

when micro-mobility services are not operating. Additionally, incorporating UTS into 

proposed or current mobility hubs, including park-and-ride lots, would facilitate smooth 

transitions from private automobiles to public transportation. According to the survey, “time 

efficiency” and weather resilience were cited by many automobile users as the main 

justifications for avoiding buses and micro-mobility. Thus, offering reliable, year-round 

service through UTS at well-placed park-and-ride stations would increase accessibility and 

encourage broader public adoption. 

Additionally, fare strategies must be carefully calibrated to ensure the financial 

competitiveness of UTS, particularly in comparison to existing LSL bus services. With 

single-ticket bus fares currently set at €3.20, many survey participants indicated that 

“reasonable cost” and “value for price” would significantly influence their willingness to 

shift modes. To promote equitable access and early adoption, UTS fares could be subsidized 

during the pilot phase, and integrated ticketing with LSL should be developed to enable 

seamless travel without incurring duplicate charges. This is especially critical for users 

already benefiting from discounted student or monthly passes. Additionally, rather than only 

serving the city center, planners should ensure that the first UTS routes analysis could reach 

underserved districts like Ahtiala, Laune, and Renkomäki. The elderly, non-drivers, and 
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those with mobility impairments must all be included in the design of inclusive infrastructure 

in order to stop the continuation of transportation inequality. Finally, public communication 

will play a central Even while more than 70% of survey respondents stated that they would 

be willing to explore the approach if it proved to be quicker and less costly, many of them 

remained skeptical due to previous setbacks with incomplete or subpar projects. Transparent 

planning, real-time performance reports, and interactive feedback mechanisms should all be 

incorporated into the rollout process in order to foster trust, demonstrate quantifiable 

advantages, and ultimately integrate UTS into Lahti’s broader smart transportation strategy. 

7.2  For UTS providers 

In order to successfully implement the UTS in Lahti, service providers need to make sure 

that the system’s technical, financial, and experience aspects are created using a user-

centered and context-aware methodology. Aligning UTS features with the practical demands 

articulated by Lahti inhabitants is one of the most important success elements. According to 

survey results, convenience, short travel time, high service frequency, and environmental 

friendliness were the most desired attributes of a potential UTS. The significance of 

performance-based trust is highlighted by the fact that over 70% of respondents stated that 

they would be open to testing the system if it provided these benefits. Being on time 

underscores the importance of performance-based trust. Being on time, providing continuous 

service, and reducing waiting times must therefore be top priorities for providers, 

particularly during the winter when other forms of transportation like bikes and scooters are 

suspended. UTS infrastructure should be designed to withstand Finland’s severe seasonal 

weather and run on a productive, real-time schedule backed by demand forecasting models 

in order to do this. Additionally, UTS’s integration with Lahti’s current digital transport 

ecosystem, which includes multimodal route planners and GTFS-RT feeds, will facilitate 

smooth communication with walking, micro-mobility, and bus networks. This strategy 

makes UTS more appealing as a supplementary transport layer as opposed to a competing 

one. 

Beyond operational efficiency, affordability and equitable access must also be central to 

provider strategy. According to survey feedback, fare pricing is a core concern, with many 

respondents expressing reluctance to use UTS if it required separate or higher payments 
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compared to LSL’s existing bus system. Thus, UTS providers should coordinate closely with 

public transport authorities to ensure integrated ticketing and price harmonization. Lessons 

from successful implementations in Tampere indicate that unified mobile ticketing and 

cross-platform discounts can significantly improve user experience and increase ridership. 

In addition, public messaging and visual branding of UTS should emphasize its social and 

environmental value to Lahti’s identity as a sustainable pioneer city. Several respondents 

mentioned skepticism due to past experiences with incomplete transport reforms. Therefore, 

clear communication of system benefits, coupled with user feedback loops and periodic 

service evaluations, will be crucial in building legitimacy. UTS providers must also 

proactively address early concerns such as noise, visual disruption, or high infrastructure 

costs by offering transparent lifecycle data and sustainability metrics. Pilot routes should be 

used to enhance user experience by considering accessibility needs, community feedback, 

and real-time ridership patterns, in addition to technical system testing. The ability of service 

providers to promote UTS as a reliable and progressive transportation option that satisfies 

regional criteria is ultimately what will determine its long-term viability in Lahti, in addition 

to its technological soundness.
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8  Conclusions 

With an emphasis on user acceptability, environmental sustainability, and economic 

viability, this thesis has investigated the possibility of establishing a UTS  in Lahti. The 

analysis demonstrates that UTS has considerable advantages in terms of speed, 

dependability, and environmental friendliness, but it does not replace Lahti’s current 

transport system. To effectively reduce traffic, pollution, and total transportation costs, a 

comprehensive multimodal approach that includes UTS, buses, private autos, and micro-

mobility choices is required. According to poll results, despite some worries about diversity 

and project delivery, the public’s opinion of UTS is generally positive. For deployment to 

be successful, technical and operational issues, including building infrastructure and 

optimizing energy use, must also be resolved. The start of a small-scale UTS pilot, which is 

presently being considered at LUT University and the Railway Station and may make use of 

PPP funds, is an essential next step. All things considered, this analysis shows that a well-

thought-out UTS might significantly improve urban mobility in Lahti, promoting efficient 

and sustainable transportation while guiding future growth and development plans.
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Appendix. Survey Questions  

Lahti Urban Mobility Preferences Survey 

This survey aims to gather insights from Lahti residents about their current travel habits, satisfaction 

with existing transportation options, and their openness to using a future Urban Track System (UTS), 

such as a light rail or tram. Your responses will help evaluate the potential of sustainable, efficient, 

and user-friendly mobility solutions in Lahti. The survey is anonymous and will take approximately 

5–7 minutes to complete. 

Section 1: Basic Information 

1. You are: 

- Under 18 

- 18-30 

- 31-45 

- 46-65 

- Above 65 

2. You are: 
- Student 

- Employed 

- Self-employed 

- Unemployed 

- Retired 

- Other: _______ 

3. Which area of Lahti do you live in? (e.g., Asemantausta, Paavola, Kiveriö, Nastola, 

Keski-Lahti....) 
Answer: ________________________ 

Section 2: Current Transportation Habits 

In this section, the questions are about your current travel behavior and satisfaction with existing 

transport modes in Lahti. Your answers will help identify existing gaps and areas for improvement  

4. What types of transportation do you currently use most often? (Select all that apply) 
- Public bus (LSL) 

- Public bicycle (Freebike) 

- Your own bicycle, scooter 
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- E-scooter (Ryde, Dott) 

- Private car 

- Walking 

- Carpooling/shared car 

- Taxi/rideshare (e.g., Uber, Bolt) 

- Other: _______ 

5. How satisfied are you with the current transportation options in Lahti? 
Scale (1 = Very Unsatisfied to 5 = Very Satisfied): 

1 - Very Unsatisfied 

2 - Unsatisfied 

3 - Neutral 

4 - Satisfied 

5 - Very Satisfied 

6. What are the main problems you face with Lahti’s current transport options? (Select 
up to 3) 
- Limited coverage in suburban areas 

- Unreliable service (delays, overcrowding) 

- High cost of public transport 

- Poor integration between transport modes 

- Lack of safety (especially at night) 

- Inconvenient routes or schedules  

- Poor maintenance of routes/paths 

- Seasonal limitations (bikes/scooters are halted in winter) 

- Other: _______ 

Section 3: Perceptions of Urban Track System (UTS) 

This section explores how residents would respond to the introduction of a modern Urban Track 

System (UTS), like a light rail. It focuses on your potential interest, expectations, and concerns 

regarding such a system.  Before answering those questions, please watch a short video about UTS 

https://www.udt.fi/en/home-vision/ 

7. If a modern UTS were implemented in Lahti, how likely would you be to use it? 
- Very unlikely 

- Unlikely 

- Neutral 
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- Likely 

- Very likely 

8. What features would make UTS attractive to you? (Select all that apply) 
- Fast travel time 

- High frequency and reliability 

- Environmentally friendly 

- Comfortable and modern vehicles 

- Better integration 

- Lower cost compared to driving 

- Accessibility (for elderly, disabled, etc.) 

- Other: _______ 

9. What concerns would you have about UTS? (Select all that apply) 
- Construction disruption 

- Noise or visual impact on neighborhoods 

- Fare pricing 

- Limited routes 

- Doubts about long-term maintenance 

- Preference for flexible travel modes (e.g., cars) 

- Other: _______ 

Section 4: Private Car Use 

I want to understand why residents rely on private cars and whether sustainable alternatives like 

UTS could encourage a shift in travel habits. 

10. Do you currently own or regularly use a private car? 
- Yes 

- No 

11. If yes, what are your main reasons? (Select up to 3) 
- Lack of reliable public transport nearby 

- Weather conditions (e.g., winter) 

- Need to carry heavy items 

- Time efficiency 

- Privacy and comfort 

- Inflexibility of public transport schedules 

- Family responsibilities (kids, elderly) 

- Other: _______ 
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12. Would you consider reducing your private car use if UTS were implemented? 
- Yes, definitely 

- Maybe, depending on UTS quality 

- No, I would still prefer my car 

- Not sure 

Section 5: Final Thoughts 

In this final section, you can share your views on sustainable transportation development in Lahti 

and provide additional feedback to support better mobility planning. 

13. In your opinion, how important is it for Lahti to invest in new, sustainable 
transportation systems like UTS? 
- Not important 

- Slightly important 

- Moderately important 

- Very important 

- Essential 

14. What factors are most important to you when deciding whether to use a new public 
transport system like the UTS? (Please describe in your own words) 

Answer: ____________________________________ 

15. What difficulties have you experienced when using the current transportation system 
in Lahti? (You may include specific examples or personal experiences) 

Answer: ____________________________________ 

16. What improvements or concerns should be addressed to make the UTS more 
attractive to residents? (Share your thoughts or expectations) 

Answer: ____________________________________ 

17. Do you have any suggestions or ideas to improve the sustainability and convenience of 
urban transportation in Lahti? 
Answer: ________________________________ 

 


