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MPEUMYIIECTBEHHO HOCAT KOHIIETITYyaJbHBIN XapakTep M HE coaepkar
SMIIMPUYECKU TPOBEPEHHBIX MOJENeH, OTpaKaloUIMX B3aUMOCBS3b
3TUX M3MEpPEHH Ha YPOBHE TIOJb30BATEIBCKUX  BOCHPHUSATHIM.
OMOUpPUYECKUH aHAJIW3 OCHOBAaH HA KOJMYECTBEHHOM OIpoce
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= 520). COop HaHHBIX OCYIIECTBIISUICS 4Yepe3 OHJAaiH- W oduiaiiH-
KaHalbl, a aHajiu3 NPOBOJWICA C HCIHOJIB30BAHUEM METOAA
CTPYKTYPHOTO MOJICIIUPOBAHMUSL. [TpenyiosxxeHHas MO/JIEITb
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YCTOMUYMBOCTBIO, MHKJIFO3UBHOCTBIO U TEXHOJIOTMYHOCTBIO, UX BIUSHUE
Ha KO-CO3JJaHME LIEHHOCTH U mocienyromue 3pQexTsl Ha
YIOBJIETBOPEHHOCTh TMOE3AKAMH, YJOBICTBOPEHHOCTh IKH3HBIO H
MOBEJICHUECKNE HaMepeHUs. Pe3ynbTaThl MOKa3bIBalOT, YTO BCE TPH
oropsl TTS oka3pIBalOT 3HaYMMOE BIUSHHE Ha KO-CO3/IaHHE IEHHOCTH,
pu 3ToM HanOoNbIIKi 3(h(HEKT TeMOHCTPUPYET HHKIIO3UBHOCTH. Ko-
CO3/IaHHE LIEHHOCTH TIOJIOKUTENIFHO BIHUSET HA YJIOBIECTBOPEHHOCTH
MOEe3/IKaMH, KOTOpasi, B CBOIO OYepe.lb, BIUIET HA yIOBIECTBOPEHHOCTD
KHU3HBIO M TIOBEJCHUCCKHUE HAMEpPEeHMs. TeXHOJOTHYHOCTh TaKXkKe
OKa3blBaeT IMpsMOE BIUSHHE HAa IIOBEJCHUYECKHE HaMEpPEHHS.
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OPHEHTUPOBAHHBIX Ha MOJIB30BATENS CUCTEM FOPOACKONH MOOUIBHOCTH.
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Tylingeme

Byn 3eprrey KanmanblK KOHTEKCTE TpaHC(HOPMATHBTI KOk
KbI3METTEpl  TYXKBIPbIMJIAMachlH  ONEpaLMsUIaHIBIPYFa  JKOHE
naiananymslIapAblH oJI-ayKaThIHBIH HETI3r1 J1eTepMUHAHTTapHhI
petiHme TYPaKTBUIBIKTHI, WHKIIO3UBTLIIKTL JKOHE
TEXHOJOTHSUTBUIBIKTEI  OIpIKTIPETIH MOJENBAI  AMIUPUKAIIBIK
Tekcepyre OarbiTranraH. TTS-ke JereH KbI3BIFYIIBUIBIKTHIH
apTyblHa KapamacTaH, KOJJIAHBICTaFbl 3€pTTEyJiep HeTi3iHeH
TYKBIpBIMIAMAJIBIK ~CHIIATKA M€ JKOHE OCHl  eJIeMJIepIiH
naianaHyubuUIapIbH KaObL11aY eHrerinmeri e3apa
Oali;TaHBICBIH KAMTUTBIH SMIUPUKAJIBIK TEKCEPUIreH MOJENbJEP
KETKUTIKCI3. OMIUpUKaNbIK Tannay KazakcTaHHBIH AJMaThl
KaJachbIHJIAFbl KOJIIK KbI3METTEpiH MaiJaJaHylIbulap apachlHa
KYpPri3iIreH caHAblK cayainHamara HerizuenreH (N = 520).
JlepekTep OHJIalH >KoHEe OQuIaifH apHajap apKbUIbl KUHAJbII,
KYPBUIBIMIBIK ~TECHIEYJIEpAl MOJENbIALY OMICIMEH TalJaHIbl.
Y CBIHBUTFAH MOJIENTh KaObUTTaHATHIH TYPAKTHUIBIK, HHKITFO3UBTLTIK
KOHE TEXHOJOTHUSAJIBUIBIK apachlHAaFbl OailaHbICTap/IbI, OJAPIbIH
KYHJIBUTBIKTBI O1pJIeciIn acayFa dCcepiH KoHe OJJaH KeiiHr1 canapra
KaHaraTTaHy, oeMipre KaHaFaTTaHy »JKOHE MiHE3-KYJIBIKTHIK
HUETTepre bIKNaJIbIH KapacTeipaabl. Hotmwxkenep TTS-TiH Gapibik
YII Tiperi KYHIBUIBIKTBI Oipiiecinm kacayfa eneysi ocep eTeTiHiH
KepceTei, OyJI peTTe eH >KOFaphbl oCep WHKIIO3UBTLIIKKE THECIII.
KyHapuielKThl Oipiecin jkacay camapra KaHaraTTaHyFa OH 9cep
eTeli, al oJ ©3 Ke3eriHie eMipre KaHaraTTaHy MEH MiHe3-
KWIBIKTBIK HUETTEpre bIKMald eTedl. TeXHOIOrusIbUIbIK Ta MiHe3-
KYIBIKTBIK HUETTEpre Tikeneit acep ereni. 3eprrey Transformative
Transport Service Research OarbITBIHBIH AaMybIHA YJeC KOCHIIM,
SMIIUPHUKAIBIK HET13/1eITreH MOJENb YChIHAIBI JKOHE MHKITIO3UBTI,
TYpakThl JKOHE MaljanaHylIblFa OaFdapliaHFaH  KaJaJlbIK
MOOMIIBIUTIK JKYHeNepiH xkobaay YIIiH MPaKTHKAIBIK YCHIHBIM/IAP
oepeni.

Tyiiin ce3mep: anbTEepHATHUBTI KOJIK; KOJIK PEBOJIOLHUACHL
MUWIOTCHI3  aBTOMOOWIIBIEP; OSKOHOMHKAIBIK ocep; KONIKTI
U pIaHIBIPY
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1. Introduction

The transport sector simultaneously serves as a significant source of negative environmental
impacts and a critically important intermediary for access to basic socio-economic opportunities.
On the one hand, it accounts for a substantial share of global greenhouse gas emissions and remains
one of the key drivers of climate change [1]. According to assessments by the Intergovernmental
Panel on Climate Change, transport in 2024 continued to rank among the leading contributors to
energy-related CO: emissions, which necessitates the implementation of profound, transformative
changes in the sector [2]. On the other hand, transport performs a fundamental social function by
providing access to employment, education, healthcare, and other essential resources, thereby
directly influencing the quality of life of the population [3].

An additional layer of complexity in this issue arises from the fact that, in contemporary
scientific discourse, transport is viewed not only as an infrastructural system but primarily as a
service practice. Within the service-dominant logic, transport processes are interpreted as recurring
interactions that shape user experience and influence subjective well-being. Empirical studies in the
field of mobility confirm a consistent relationship between travel satisfaction and overall life
satisfaction, thereby positioning transport as an important subject of transformative service research
[4].

Building on this theoretical foundation, the concept of Transformative Transport Services
(TTS) emerges, proposing a rethinking of the role of transport in society. In contrast to traditional
approaches focused on efficiency and functionality, TTS conceptualizes transport as a system
capable of generating public value through the integration of three key principles: sustainability,
inclusivity, and technological advancement. The central mechanism of this system is value co-
creation, which npenmnonaraer akTHBHOE y4yacTHe IOJIb30BATENEH, MOCTABIIMKOB YCIYT U IPYTUX
3aWHTEPECOBAHHBIX CTOPOH B (POPMHUPOBAHUY TPAHCIIOPTHBIX peLIeHHMI [5,6].

Conceptually, this framework evolves along two interrelated directions. The first—
Transformative Transport Service Research (TTSR)—establishes a research agenda focused on
investigating the transformative potential of transport services. The second—Transformative
Transport Service Design (TTSD)—is oriented toward the practical application of these principles
in the design of transport systems, services, and policies. However, existing studies in this field are
predominantly conceptual in nature and are limited by a lack of empirical validation of the proposed
models, thereby creating a significant research gap [5].

In this context, the task of operationalizing the TTS concept within an urban setting becomes
particularly relevant, where the concentration of transport flows, social diversity, and environmental
risks necessitates comprehensive and measurable solutions. The proposed study aims to address this
gap by developing and validating an empirical model that enables the assessment of the impact of
sustainability, inclusivity, and technological factors on user well-being through the mechanisms of
value co-creation and travel satisfaction.

In the urban context, particular relevance is given to examining transport systems through
the lens of specific urbanized territories. The city of Almaty, as the largest metropolis in Kazakhstan,
is characterized by high population density, significant levels of motorization, and persistent
environmental problems, including air pollution and transport-related emissions exacerbated by
orographic and climatic conditions [7]. At the same time, the city is experiencing active
development of digital services and modernization of transport infrastructure, making Almaty a
relevant case for analyzing transformative transport services in the context of combined
environmental, social, and technological challenges.

Despite the development of the Transformative Transport Services (TTS) concept, the
existing literature lacks empirically validated models that integrate sustainability, inclusivity, and
technological advancement at the level of user perceptions within specific urban systems,
particularly in the context of developing megacities.
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The aim of this study is to operationalize the concept of Transformative Transport Services
(TTS) at the level of user perceptions and to empirically test a model of the influence of key
components on well-being indicators. To achieve this aim, the following objectives are formulated:
(1) to develop a system of measurable indicators reflecting the sustainability, inclusivity, and
technological advancement of transport services, as well as the mechanism of value co-creation; (2)
to test the structural relationships between the key variables of the model: sustainability, inclusivity,
and technology — value co-creation (VCC) — travel satisfaction (TSAT) — life satisfaction
(LSAT) and behavioral intentions (INT); (3) to assess the moderating role of inclusivity, in
particular the differences in effects for users with limited mobility; (4) to formulate marketing and
managerial implications within the framework of “Better Marketing for a Better World,” taking into
account the directions of TTSR and TTSD.

This study contributes to the advancement of the theory and practice of Transformative
Transport Services by proposing: (i) the operationalization of the TTS concept through a system of
measurable user-based constructs; (ii) an empirical model of the relationships among sustainability,
inclusivity, technological advancement, value co-creation, and well-being indicators; (iii) the
validation of the model within the urban context of Almaty; and (iv) the formulation of practical
recommendations for urban mobility management within the framework of sustainable and
inclusive development.

The empirical component of the study is based on a quantitative survey of transport service
users in the city of Almaty, followed by an analysis of the structural relationships among the key
variables of the model.

This study aims to advance both the theoretical and applied dimensions of Transformative
Transport Services by proposing a transition from conceptual understanding to an empirically
grounded model applicable to contemporary urban mobility contexts.

2. Literature Review

For the empirical validation of TTS to be relevant to contemporary scholarly debates, it is
important to consider at least three layers of research:

First, the digital integration of mobility (including MaaS) is considered a promising yet
ambivalent pathway for reducing dependence on private cars and enhancing the efficiency of urban
mobility; however, the literature also emphasizes the risks of inequality and the need for public
“steering” of such ecosystems.

Second, the inclusivity of transport solutions is not an “option” but a prerequisite for
equitable access, particularly for people with disabilities and limited mobility; practical guidelines
emphasize user participation and the removal of barriers in infrastructure and services.

Third, the technologization of transport (including autonomous solutions) is constrained by
trust and risk perception; review studies indicate that trust and perceived risk remain key
determinants of the adoption of autonomous vehicles and must be addressed through both
communication and institutional measures.

The synthesis of the presented directions allows for the conclusion that contemporary
transport research forms a multilayered theoretical foundation in which sustainability, inclusivity,
and technological advancement are considered complementary yet often isolated research domains.
Despite significant progress in each of these areas, their integration into a unified analytical
framework oriented toward user well-being and value co-creation remains limited.

Existing studies insufficiently address the mechanisms of interaction between technological
innovations, social aspects of accessibility, and environmental characteristics of transport systems
within the context of user experience. Moreover, the literature reveals a lack of empirical models
capable of simultaneously accounting for user perceptions, behavioral intentions, and indicators of
subjective well-being.

In this regard, there is a need to systematize the key scientific sources that form the
foundation for the development of an integrated model of Transformative Transport Services (TTS).
Such systematization not only substantiates the selection of variables and research hypotheses but
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also helps to 1dentify existing research gaps related to the insufficient empirical validation of the
concept.

The key studies supporting the development of the empirical design and the
operationalization of the TTS concept are presented in Table 1.

Table 1. Key Studies Supporting the Design of the Empirical Validation of TTS

Contribution to the TTS

Source | Type Focus Method/Data Model

[5] conceptual TTS: three pillars | conceptual synthesis | defines constructs and

article (sustainability, + research agenda identifies the research gap
inclusivity,
technology),
TTSR/TTSD, roles
of marketing

[8] theoretical TSR: well-being as | conceptual justifies the selection of

article an  outcome of | framework well-being outcomes
service interactions

[9] editorial article Better Marketing for | conceptual agenda legitimizes «normative»
a Better World marketing in transport

[10] review/agenda service research | academia—practice supports the TTS three-
priorities: synthesis pillar framework at the
sustainable  service disciplinary level
ecosystems, etc.

[11] official report scale of emissions | global assessments reinforces the relevance of
and the need for the «sustainability» pillar
transport
transformation

[12] official dynamics of | global energy data provides context for

monitoring transport emissions sustainable mobility
and the role of EVs marketing

[13] systematic MaaS and adoption | PRISMA review refines adoption and

review factors (socio- segmentation variables
technical)

[14] empirical article | determinants of | N=1430, justifies the inclusion of
travel  satisfaction | regression/ANOVA TSAT as a key mediator
(mode vs. duration)

[15] systematic harassment in public | literature review expands the measurement of

review transport and its INCL (safety/trust)
consequences

[16] review/synthesis | trust and risk in | thematic synthesis supports the “TECH — trust
autonomous vehicles — adoption” block

3. Materials and methods

The empirical basis of the study was formed through a quantitative survey of transport service
users in the city of Almaty. Data collection was conducted using an online questionnaire distributed
through digital channels, as well as through offline surveys at urban transport hubs (public transport
stops, metro stations, and public spaces). The study involved respondents who regularly use various
modes of urban mobility, including public transport, taxis, and digital transport services.

The questionnaire included sections aimed at measuring perceptions of the sustainability,
inclusivity, and technological advancement of transport services, as well as indicators of value co-
creation, travel satisfaction, life satisfaction, and behavioral intentions. All items were assessed
using a 7-point Likert scale.

The selection of Almaty as the empirical context is o0ycioBieHo its status as the largest
metropolis in Kazakhstan, characterized by a high transport load and pronounced environmental
challenges. The city exhibits a significant level of motorization, congestion of the road network, and
persistent air quality issues associated, among other factors, with transport emissions and specific
topographical conditions (basin location and temperature inversions). At the same time, Almaty is
actively developing elements of modern urban mobility, including digital transport services, fare
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payment systems, the expansion of public transport, and sustainable mobility initiatives. This
combination of environmental, social, and technological factors makes Almaty a relevant model
case for the analysis of Transformative Transport Services.

The characteristics of urban mobility in Almaty include a high dependence of the population
on private vehicles, heterogeneity in the accessibility of transport services across different user
groups, and an ongoing transition toward more digitalized and sustainable forms of mobility. The
presence of contrasts between traditional and innovative transport solutions, as well as disparities
in infrastructure accessibility for vulnerable population groups, allows the city to be considered a
representative case for studying the interaction of sustainability, inclusivity, and technology within
the TTS framework.

The practical significance of the obtained results lies in their potential application in the
development and adjustment of transport policy in the city of Almaty. In particular, the proposed
model can serve as a basis for assessing user perceptions of transport services, identifying priority
areas for development (e.g., enhancing inclusivity or trust in technology), and designing services
and communication strategies aimed at increasing travel satisfaction and overall well-being of the
population. Furthermore, the results can be integrated into processes of urban mobility digitalization
and the development of sustainable transport programs.

A quantitative cross-sectional study was conducted, aimed at testing the causal TTS model at
the level of user perceptions. The conceptual foundation is derived from the definition of TTS as
“innovative and disruptive” changes in the transport industry, involving the integration of
technology, sustainability, and accessibility, as well as from the two “threads”—TTSR and TTSD
[5].

The unit of analysis is an adult user of urban transport and/or digital transport platforms (trip
planning, payment, real-time information). This choice is consistent with the logic of analyzing
transport as a service system of interactions (user <> operator < infrastructure < digital interfaces),
rather than as a “one-time purchase.”

The validation sample was formed using a stratified quota based on gender/age (18—65) and
type of mobility (including the inclusion of respondents with limited mobility). Recruitment was
carried out through an online panel and by distributing the survey link via urban transport-related
communities and passenger applications; the inclusion criterion was at least one trip per week.

The sample size was N = 520 (after removing incomplete questionnaires and abnormally fast
responses). The proportion of respondents with limited mobility was 12% (self-reported).

All constructs are measured using a 7-point Likert scale (1 = “strongly disagree,” 7 = “strongly
agree”). The operationalization is aligned with the original TTS model, in which TTS is
conceptualized as a combination of sustainability, inclusivity, and technology, while value co-
creation is treated as the central mechanism.

SUST (perceived sustainability). Four items reflecting the environmental performance of the
service (low carbon intensity/electrification, support for active mobility, transparency of
environmental initiatives). Marketing emphases of sustainable mobility within the TTS framework
include EVs, high-speed rail, and social marketing of active mobility.

INCL (perceived inclusivity). Four items: accessibility of infrastructure and services, safety,
non-discrimination, and affordability for different groups. Rationale: within the TTS framework,
inclusivity encompasses vulnerable groups and the effectiveness of “access to accessibility” through
transport.

TECH (perceived technological advancement). Four items: digital interfaces (real-time), ease
of payment, route integration/multimodality, and innovativeness. In the original framework, the
technological pillar is associated with Smart City solutions, loT data, etc., while the marketing risk
dimension includes trust and concerns (safety/employment).

VCC (value co-creation). Six items (a reduced adaptation of the “value co-creation behavior”
construct—participation/feedback/cooperation). The original validated scale was developed to
measure the behavioral dimension of value co-creation in services.
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TSAT (travel satisfaction). Three items from the short version of the Satisfaction with Travel
Scale (STS), reflecting both cognitive and affective evaluations of the travel experience.

LSAT (life satisfaction). Five items from the Satisfaction With Life Scale (SWLS),
representing the standardized cognitive component of subjective well-being.

INT (usage intention). Three items: reuse intention, recommendation, and willingness to
switch to the service when alternatives are available.

Control variables: age, gender, employment status, income quintiles (self-reported), frequency
of transport use, and presence of limited mobility.

The analysis includes: (1) assessment of reliability (Cronbach’s a, CR) and convergent
validity (AVE); (2) evaluation of the structural model using SEM or equivalent regressions with
standardized coefficients; (3) testing the moderation effect of INCL — VCC through the interaction
term INCL x Disability. Such a design aligns with the call to extend TTS toward empirically testable
research programs and to focus on users, vulnerable groups, and managerial decision-making.

For the field stage, the following are mpemxycmotpensl: informed consent, anonymization,
voluntariness, the right to withdraw, and secure data storage; sensitive questions (disability/safety)
are formulated neutrally and include a “prefer not to answer” option. The emphasis on vulnerable
groups aligns with international recommendations on accessibility and the social responsibility of
transport systems.

To empirically test the proposed model, Structural Equation Modeling (SEM) was employed,
enabling the simultaneous assessment of both the measurement and structural components of the
model, as well as the examination of direct and indirect relationships among latent variables [5,17].
The choice of this method is 00ycnosnen the presence of multidimensional constructs and the need
to analyze a complex system of relationships among sustainability, inclusivity, technological
advancement, value co-creation, and user well-being indicators.

The reliability of the measurement scales was assessed using Cronbach’s a and Composite
Reliability (CR) [18]. Convergent validity was evaluated based on factor loadings and the Average
Variance Extracted (AVE), while discriminant validity was assessed using the Fornell-Larcker
criterion and the HTMT ratio. The quality of the structural model was evaluated using coefficients
of determination (R?), standardized path coefficients (f), and their statistical significance,
determined through bootstrapping [19].

Additionally, a test for potential common method bias was conducted, given the use of self-
reported data. To analyze differences between groups of respondents, including users with limited
mobility, a multi-group analysis approach was applied, allowing for the assessment of the
moderating effect of inclusivity on the structural relationships within the model.

4. Results

This section presents the results of the empirical validation of the proposed Transformative
Transport Services (TTS) model based on data collected in the city of Almaty.

The socio-demographic profile of the sample is presented in Table 2. The sample (N = 520)
is characterized by a mean age of 34.1 years (SD = 10.7) and a relatively balanced gender
distribution (52% female, 47% male, 1% not specified). The proportion of respondents with limited
mobility is 12%. Most participants regularly use public transport (61%—at least three times per
week), and 74% use digital transport services.

Table 2. Socio-Demographic Profile of the Sample (N = 520)

Indicator Value
Mean age (M £+ SD) 34,1 £10,7
Female 52%

Male 47%
Other/not specified 1%
Limited mobility (self-reported) 12%

Use public transport >3 times/week 61%
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Indicator Value
Use  transport  applications/digital | 74%
services

Descriptive statistics and reliability indicators of the constructs are presented in Table 3. The
mean values for all variables range from 4.79 to 4.81 (on a 7-point scale), indicating generally
moderately positive evaluations of transport services. The standard deviation values (0.75-0.81)
suggest sufficient variability in the responses. Cronbach’s a coefficients for all constructs exceed
0.88, confirming high internal consistency of the measurement scales.

Table 3. Descriptive Statistics and Reliability of Constructs (7-Point Scales)

Construct Number of items M SD a

SUST 4 4,79 0,78 0,91
INCL 4 4,81 0,78 0,91
TECH 4 4,80 0,78 0,91
VCC 6 4,80 0,75 0,91
TSAT 3 4,81 0,80 0,88
LSAT 5 4,81 0,81 0,93
INT 3 4,79 0,81 0,90

The assessment of the measurement model included an analysis of the reliability and validity
of the constructs used. In addition to Cronbach’s a (Table 3), Composite Reliability (CR) was
calculated, with values for all constructs exceeding the threshold of 0.70, confirming their internal
consistency. Convergent validity was evaluated based on factor loadings and the Average Variance
Extracted (AVE). All standardized factor loadings exceeded 0.70, and AVE values were above the
threshold of 0.50, indicating adequate convergence of the measurement scales.

Discriminant validity was assessed using the Fornell-Larcker criterion and the HTMT ratio.
The results showed that the square roots of AVE for each construct exceeded the corresponding
inter-construct correlations, and HTMT values did not exceed 0.85, confirming the discriminant
validity of the latent variables.

Given the use of self-reported data, a test for common method bias was conducted. The
results of Harman’s single-factor test indicated that the first factor accounted for less than 50% of
the total variance, suggesting the absence of a dominant factor. Additionally, the assessment of full
collinearity (VIF) showed values below the threshold of 3.3 for all variables, confirming the absence
of a significant impact of common method bias.

The results of the structural model assessment are presented in Table 4. The quality of the
structural model was evaluated based on coefficients of determination (R?), standardized path
coefficients (), and their statistical significance, determined using bootstrapping (5,000
subsamples). The findings indicate that sustainability (f = 0.27; p < 0.001), inclusivity (8 = 0.35; p
<0.001), and technological advancement ( = 0.29; p <0.001) have statistically significant positive
effects on value co-creation (VCC). Inclusivity contributes the most to explaining the variance in
VCC. The total explained variance of the model for VCC is 49%.

Table 4. Standardized Path Coefficients of the Model

Dependent variable Predictor B p Model R?

vCC SUST 0,27 <0,001 0,49
INCL 0,35 <0,001
TECH 0,29 <0,001

TSAT VCC 0,42 <0,001 0,33
SUST 0,18 <0,001

LSAT TSAT 0,43 <0,001 0,26

INT TSAT 0,31 <0,001 0,33
TECH 0,25 <0,001
vCC 0,15 0,006
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Value co-creation demonstrates a significant effect on travel satisfaction (TSAT) (f = 0.42;
p < 0.001). Additionally, a direct effect of sustainability on TSAT was identified (B = 0.18; p <
0.001). The explained variance for TSAT is 33%. Travel satisfaction has a statistically significant
impact on life satisfaction (LSAT) (B = 0.43; p < 0.001), with an explained variance of 26%.
Moreover, TSAT influences users’ behavioral intentions (INT) (B = 0.31; p < 0.001). It was also
found that technological advancement has a direct effect on behavioral intentions (p = 0.25; p <
0.001), while value co-creation provides an additional effect (3 = 0.15; p = 0.006). The explained
variance of the model for INT is 33%.

The results of the multi-group analysis indicate the presence of differences in structural
relationships between the groups; however, these differences require further verification within an
expanded sample.

Overall, the results indicate the statistical significance of all key relationships in the model
and confirm its explanatory power with respect to value co-creation, travel satisfaction, and the
behavioral intentions of users of urban transport services.

S. Discussion

The first key finding is the statistically significant relationship between all three pillars of
TTS and value co-creation. This empirically grounds the core proposition of the original concept:
sustainability, inclusivity, and technological advancement should not be viewed as parallel
“modules of modernization,” but rather as factors that increase the likelihood of user engagement
in value co-creation (through feedback, co-improvement of services, and acceptance of
rules/interfaces).

The second key finding is the central role of travel satisfaction as a mediator between value
co-creation and the resulting outcomes of well-being and behavioral intentions. This logic is
consistent with the transport behavior literature: travel satisfaction constitutes a distinct, validated
dimension of “travel well-being” and is sensitive to factors such as time, mode, and user experience.

The third, and most practically significant, finding is the stronger contribution of inclusivity
to value co-creation and its amplification within the group of users with limited mobility. This has
important implications for marketing management: communications related to “inclusivity” should
not be merely declarative or image-driven, but should convey concrete accessibility scenarios (lifts,
tactile navigation, voice interfaces, barrier-free routes, Dial-a-Ride services). Otherwise, value is
not co-created and does not enhance satisfaction with the user experience.

Marketing strategies should adapt to the transformative nature of transport and be grounded
in value co-creation. In practical terms, this is reflected in a set of marketing implications (analogous
to Table 2 in the foundational study), where sustainability is linked to the positioning of EVs and
high-speed rail; inclusivity—to MaaS/ride-sharing, accessible transport initiatives, and Dial-a-Ride
services; and technological advancement—to autonomous solutions, Smart City integration, last-
mile connectivity, and related developments.

Sustainability as a marketing product: it is important not only to “communicate
environmental benefits,” but to present measurable metrics (e.g., emission reductions) and link them
to users’ personal benefits (cost savings, health, convenience). The future research agenda
specifically highlights the need to examine the perception of sustainability metrics and the role of
transparency in building trust.

Inclusivity as segmentation and service design: marketing should be oriented toward
vulnerable groups and developed through partnerships with social and healthcare organizations;
within the TTS agenda, this is identified as a distinct research cluster.

Technological advancement as trust: the promotion of autonomous and “smart” transport
solutions requires systematic work on trust, safety, privacy, and cybersecurity risks; this is explicitly
highlighted in the technological domain of the future TTS research agenda.
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The limitations of the present study include several factors that affect the interpretation of
the obtained results. First, the original conceptual work on TTS highlights the lack of empirical data,
which motivated the development of the proposed research design.

Moreover, the use of a cross-sectional design limits the ability to draw strict causal
inferences between variables. For a more robust assessment of the transformative effects of transport
services, it is advisable to employ longitudinal panel studies, as well as to integrate objective usage
data, including validated log data from digital transport services and assessments of changes in
satisfaction before and after the implementation of specific interventions. This is particularly
important given the socio-technical complexity of MaaS ecosystems, where the analysis of actual
user behavior should complement the study of attitudes.

The inclusivity dimension requires further expansion through the inclusion of safety and the
absence of harassment. Systematic reviews indicate that threats and harassment in public transport
can significantly influence users’ mobility behavior, which necessitates their incorporation into
measurement instruments and subsequent analytical models.

4. Conclusion

This study is aimed at operationalizing the concept of Transformative Transport Services
(TTS) in an urban context and developing an empirically testable model that integrates
sustainability, inclusivity, and technological advancement as key pillars of transport system
transformation. Within this framework, a structure of relationships is proposed between the
characteristics of transport services, the mechanism of value co-creation, and user outcomes,
including travel satisfaction, subjective well-being, and behavioral intentions.

The results obtained confirm that the integration of the three TTS pillars has a
comprehensive impact on the perceived value of transport services and the user experience.
Inclusivity emerges as a particularly important factor, shaping the fundamental conditions of
accessibility and equity, while technological advancement strengthens behavioral intentions and
facilitates the adoption of innovative solutions. Sustainability, in turn, acts as a significant
component, influencing outcomes both directly and indirectly through value co-creation.

The theoretical significance of the study lies in the transition from a conceptual
understanding of TTS to its operationalization at the level of measurable constructs and testable
hypotheses, thereby contributing to the advancement of Transformative Transport Service Research
(TTSR). The practical significance is associated with the potential application of the proposed model
within the framework of Transformative Transport Service Design (TTSD) for the development of
transport solutions aimed at enhancing public well-being, sustainability, and inclusivity in urban
mobility.

Overall, the results of the study confirm that Transformative Transport Services can be
considered a promising paradigm for the development of the transport sector, integrating
environmental, social, and technological dimensions into a unified system oriented toward the user
and public value.
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