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Abstract: Services have a growing impact on the economy of different countries and are increasingly 
present in the transportation sector as a response to the sustainability problems it currently faces. Shared 
micromobility schemes have emerged in large number in several cities worldwide, including in Portugal, 
and, as all services, their success is dependent on different factors valued by the consumers. Hence, the 
goal of this study was to understand the factors that influence the use of shared micromobility - 
comprising conventional bicycles, electric bicycles and electric scooters - as these have the potential to 
make cities more sustainable. 

To understand the use intention of shared micromobility, an extension to the Technology Acceptance 
Model was developed and, further, empirically tested with primary data collected through a questionnaire 
aimed at individuals in Portugal in the age range of 18 to 35 years old. This data was then analyzed with a 
partial least squares structural equation modeling approach. 

It was concluded that the use intention of shared micromobility is positively influenced by perceived 
reliability and hedonic motivation, through perceived ease of use and perceived usefulness, and that the 
price value has a positive direct effect on use intention. In addition, the existence of safety conditions is 
also important in the use of those schemes. The proposed model was able to explain 51.5% of the variance 
of use intention. Improvements on the services and conditions to use them can be made by service 
providers and cities’ authorities based on the conclusions of this study. 

Key words: services, transportation, shared micromobility, technology acceptance model, partial-least 
squares structural equation modeling 

 

1. Introduction  

Mobility plays a significant role in the 
organization and sustainability of cities, in all its 
three dimensions: environmental, social and 
economic (Whittle, Whitmarsh, Hagger, Morgan, 
& Parkhurst, 2019). The transportation sector is 
currently responsible for issues like the high 
emission of greenhouse gases, pollution, social 
inequality, traffic, huge amount of land use – as 
cars take up a lot of space in roads and parking 
lots - and accidents (Vergragt & Szejnwald, 2007; 
Whittle et al., 2019). Consequently, solutions are 
needed to mitigate these problems.  

Shared micromobility is one of the trends that has 
emerged to possibly address the sustainability 
problems of the transportation sector and its 
offer is increasing in Portuguese cities, as a result 
of investments made by both private companies 
and public institutions. However, the acceptance, 
use and further success and growth of these new 
services in the country are dependent on the 
characteristics that consumers value in these 
transportation services (Patrício, Gustafsson, & 
Fisk, 2018), being it crucial to understand them to 
guarantee the success of such innovations and to 

possibly change the urban transportation sector, 
with the chance towards a more sustainable one.  

 

2. Literature review 

 Innovation and trends in urban 
transportation 

Over the years, huge developments have been 
made in terms of mobility, involving the transport 
of people and goods, which kept up with the 
evolution of cities and urban environments 
(Speranza, 2018). Innovation is suggested by the 
literature to play a key role in the evolution of the 
transportation sector. It has always been a 
natural part of the development of societies in 
general, helping the growth of the countries’ 
economies (OECD/Eurostat, 2018) and is claimed 
to be a possible solution to change the current 
issues caused by transportation systems (Whittle 
et al., 2019), contributing to the development of 
more sustainable cities, one of the Sustainable 
Development Goals for 2030 defined by the 
United Nations (Schot & Steinmueller, 2018). 

Given the sustainability problems associated with 
the transportation sector, two trends that might 
improve it are pointed out by the literature:  
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• The electrification of the sector, that is 
related to a more widespread use of different 
electric vehicles (Sprei, 2018), as a way to 
“decarbonize” transportation systems (Axsen & 
Sovacool, 2019); 

• Shared economy model, an economic 
model that is based on the sharing of assets 
rather than their proprietorship (Sprei, 2018). 
Particularly, it is claimed that shared 
transportation increases the efficiency of use of 
vehicles (Cohen & Kietzmann, 2014).  

 Services, product service systems (PSS) and 
shared micromobility 

Services are having more and more importance in 
the economy of different countries (Calabrese, 
Castaldi, Forte, & Levialdi, 2018). Innovation 
comes often in the form of servitization (Fliess & 
Lexutt, 2019) being PSS one particular case of 
servitization (Baines et al., 2007). They allow the 
integration of physical and/or non-physical 
products with services (Cavalcante & Gzara, 2018; 
Qu, Yu, Chen, Chu, & Tian, 2016).  

The main advantage of PSS lies in the fact that its 
users benefit from not having to deal with 
ownership responsibilities and its associated 
costs, like the maintenance and the bureaucracy 
of the assets (Baines et al., 2007). PSS may also 
encourage more sustainable consuming practices 
besides making expensive products available at a 
more accessible price. On the other hand, users 
do not own the products of such systems, so they 
might neglect their use (Bocken, Mugge, Bom, & 
Lemstra, 2018). 

Different services are present in the 
transportation sector, with different shared 
transportation services emerging and increasing 
in number of offers. They comprise: 

• Ride sharing services, where the ride is 
shared. They include public transportation, taxis 
and car-pooling. Some of the most well-known 
companies that offer these types of services are 
Uber and Lyft (Axsen & Sovacool, 2019; Sprei, 
2018); 

• Vehicle sharing services, where the 
vehicles are shared among several users. They 
comprise, for instance, car sharing, bicycle 
sharing and scooter sharing (Sprei, 2018). These 
are aligned with one particular category of PSS, 
the use-oriented PSS, where customers pay 

 

1 Source: https://www.dn.pt/cidades/andar-em-lisboa-ao-

centimo-conheca-as-melhores-opcoes-9950477.html 

accordingly to the amount of time they use the 
products.  

A specific category of the vehicle sharing services 
is shared micromobility. It comprises the sharing 
of conventional and electric bicycles as well as 
electric scooters, offered in docks or in dockless 
schemes (Cohen & Kietzmann, 2014; Zarif, 
Pankratz, & Kelman, 2019). Shared micromobility 
has seen an exponential increase in several cities 
across the world (Heineke, Kloss, Scurtu, & Weig, 
2019) and it is claimed that it can reduce the 
dependence on the individual car in cities (Zarif et 
al., 2019).  

The transportation sector in Portugal is 
dominated by the usage of the individual car 
(Statistics Portugal, 2018). Nevertheless, in 
accordance with the trends of the transportation 
sector, new transportation offers are arising in 
the Portuguese market and the number of 
companies providing transportation services 
increasing. There are different transportation 
services in Portugal, especially in Lisbon, that 
comprise taxi services, car-sharing, shared 
motorcycles, conventional and electric bicycles 
and electric scooters sharing systems, having had 
the latter a recent exponential increase in 
number1. 

Given that individuals have access to different 
transportation means and services, different 
characteristics and factors are preferred and 
influence their choices. These are addressed by 
different studies in the literature (Axsen & 
Sovacool, 2019; Whittle et al., 2019) and include 
accessibility, ease of use, comfort, habit, hedonic 
motivations, reliability, safety, social norms and 
the travel time. Most studies done in this area 
are, however, qualitative and broad, and do not 
address specifically the topic of shared 
micromobility and the needs of the customers of 
these services. 

 

3. Methodology 

The methodology followed aimed at the 
formulation of a research framework suitable to 
study the factors that influence the use of shared 
micromobility. It comprised two steps:  

(i) Analysis of conceptual frameworks and 
their application in the transportation sector: 
since new transportation alternatives can be 
viewed by their users as new transportation 

 

https://www.powerthesaurus.org/in_accordance_with/synonyms
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technologies (Chen & Chao, 2011) a Technology 
Acceptance Framework was used in this study. 
The Technology Acceptance Model (TAM) (Davis, 
1985) stood out for its parsimoniousness and 
adaptability and the Extension to the Unified 
Theory of Acceptance and Use of Technology 
(UTAUT2) for its applicability to consumer 
contexts; 

(ii) Semi-structured interviews with two 
service providers and six users and non-users 
(aged 20 to 22) of shared micromobility from 
Lisbon, to better understand the variables that 
are valued in people’s transportation choices and 
in particular in shared micromobility. In sum, both 
service providers and individuals referred the 
importance of the availability, ease of use, 
enjoyment, flexibility, safety, price and travel 
time as important criteria in the to use shared 
micromobility. Also, the reliability of the services 
was important in that choice of the individuals. 

 Research framework and hypotheses 

In the exploratory phase of this study it was 
emphasized that the safety and price of shared 
micromobility, as well as the availability and 
maintenance of the vehicles were important in 
the use of shared micromobility. Additionally, the 
sense of enjoyment was referred. 

Therefore, the research framework chosen to 
address the research question was an extension 
to the TAM, that incorporated the variables 
perceived safety (PS), perceived reliability (PR), 
hedonic motivation (HM) and price value (PV) 
along with perceived usefulness (PU), perceived 
ease of use (PEU) and use intention (UI). This 
framework was formulated given its ability to 
include the specific variables related to shared 
micromobility that were pointed out, combining, 
at the same time, parsimoniousness and value of 
the information (Mathieson, 1991). The model 
and hypotheses that arised from it are 
represented in Figure 1 and described further 
(Davis, 1985; Venkatesh, Thong, & Xin Xu, 2012):  

 
 
 

H1: Perceived safety has a positive effect on 
perceived usefulness; 
H2: Perceived safety has a positive effect on 
perceived ease of use; 
H3: Perceived reliability has a positive effect on 
perceived usefulness; 
H4: Perceived reliability has a positive effect on 
perceived ease of use; 
H5: Hedonic motivation has a positive effect on 
perceived usefulness; 
H6: Hedonic motivation has a positive effect on 
perceived ease of use; 
H7: Perceived ease of use has a positive effect on 
perceived usefulness; 
H8: Perceived usefulness leads to a higher use 
intention; 
H9: Perceived ease of use leads to a higher use 
intention; 
H10: Price value has a positive effect on use 
intention. 

Further, items to empirically evaluate each 
construct were defined based on the literature 
when possible and on the exploratory phase of 
this study and are presented in Table 1, along 
with their definition. 

 Data Collection 

To empirically verify the proposed framework, a 
questionnaire with the defined items was 
designed. In the questionnaire, people were 
asked to rate each item in a 1 to 7 Likert-type 
scale – 1 meaning “strongly disagree”, 4 meaning 
“neither agree nor disagree” and 7 meaning 
“strongly agree”. They were also asked to provide 
some personal demographic information and 
their experience with shared micromobility. 
Additionally, it included an open facultative 
question asking respondents to leave comments 
on the topic of shared micromobility.  

The questionnaire was aimed at individuals living 
in Portugal within the age range of 18 to 35 years 
old since, according to the service providers 
interviewed and Whittle et al. (2019), younger 
people are more prone to use shared 
micromobility and shared transports in general.  
The survey was sent initially to 25 different 
people, who were asked to re-send it to other 
people that matched the age restriction of the 
questionnaire. Additionally, it was posted on 
several Facebook groups and sent to two mailing 
lists of students. This study used therefore a non-
probability sample, particularly convenience and 
snowball sampling (Saunders, Lewis, & Thornhill, 
2009). 

 

 

Figure 1 Proposed research framework 



 

4 

 

Table 1 Constructs of the research framework, definitions, measurement items and references 

Constructs, definitions and measurement items References 

Perceived Safety (PS)*: how safe people believe they are when using shared mobility. 
PS1: The existence of enough infra-structures makes me feel safer to use bicycles and 
scooters 
PS2: The existence of adequate infra-structures (e.g., bike lanes) makes me feel safer 
to use bicycles and scooters 
PS3: I believe that the fact that bicycle and scooter users follow the traffic rules is 
important for safety in micromobility  
PS4: A good co-existence between cars, soft transportation modes and pedestrians 
makes shared micromobility safer  
PS5: Overall, I believe it is safe to ride bicycles and scooters in urban areas 

(de Sousa, Sanches, & 
Ferreira, 2014; 

Sepasgozar, Hawken, 
Sargolzaei, & 

Foroozanfa, 2019) 

Perceived Reliability (PR)**: Belief that shared micromobility systems work well and 
serve transportation necessities. 

PR1: I believe it is easy to find shared vehicles available in their docks 
PR2: I believe it is easy to find shared vehicles available if they are dockless 
PR3: I believe shared vehicles are well maintained 
PR4: I trust other people’s (users) ability to take care of shared vehicles 

(Hazen, Overstreet, & 
Wang, 2015; 

Sepasgozar et al., 
2019; Whittle et al., 

2019) 
  
Hedonic Motivation (HM)*: enjoyment derived from the use of shared micromobility. 

HM1: I consider the use of shared soft transports fun 
HM2: I consider the use of shared soft transports enjoyable 
HM3: I would like to move within a city using shared micromobility 
HM4: I believe I can enjoy a bicycle or scooter ride 

(Venkatesh et al., 
2012) 

Perceived Usefulness (PU)**: the extent to which an individual believes that shared 
micromobility is useful in their daily lives. 

PU1: Flexibility in the choice of route is useful in my urban dislocations 
PU2: I could make fast dislocations using shared micromobility 
PU3: The offer of electric vehicles in shared schemes is useful 
PU4: I consider the offering of shared micromobility in cities useful 

(Chen & Chao, 2011; 
Davis, 1985; Madigan, 

Louw, Wilbrink, 
Schieben, & Merat, 

2017) 
 

Perceived Ease of Use (PEU)**: the amount of effort that an individual believes is 
required to use shared micromobility. 

PEU1: I am physically able to use bicycles and scooters 
PEU2: I believe the use of shared micromobility is mentally effortless 
PEU3: I believe that it is easy to start and end a ride in a shared bicycle or scooter 
PEU4: I believe that the mobile apps of service transports are easy to use 
PEU5: Overall, I believe shared micromobility is easy to use 

(Chen & Chao, 2011; 
Davis, 1985, 1989) 

Price Value (PV)*: perceived economic advantages of using shared micromobility. 
PV1: I can afford shared micromobility 
PV2: Shared micromobility is worth the price 
PV3: Shared micromobility has economic advantages, when compared to the 
alternatives (e.g., public transports, individual car) 
PV4: I consider that the price-distance relationship is fair 

(Venkatesh et al., 
2012) 

Use Intention (UI)*: degree of intention of use. 
UI1: I consider myself a potential user of shared micromobility 
UI2: Having access to shared micromobility, I would use it 
UI3: I would use shared micromobility frequently 
UI4: I would encourage people to use shared micromobility 

(Chen & Chao, 2011; 
Davis, 1985; Madigan 

et al., 2017; 
Venkatesh, Davis, & 

College, 2000; 
Venkatesh et al., 

2012) 

* Reflective construct 
** Formative construct 

 

4. Data Analysis 

 Profile of the respondents 

A total of 212 valid answers were gathered, 
comprising 52.4% men and 47.6% women, mostly 
in the age range of 18 to 23 years old (60.8%) and 
24 to 29 years old (32.1%). Only 7.1% of the 
respondents were in the age range of 30 to 35 
years old. Students prevailed among the 

respondents (70.3%), followed by working 
students (16%), workers (13.2%) and unemployed 
people (0.5%). Most respondents live in the 
metropolitan area of Lisbon (47.7%) and in the 
metropolitan area of Porto (42.9%). Only 9.4% of 
them live in other regions of Portugal. 

Most respondents (73.1%) claimed to have 
shared micromobility schemes in their zone of 
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residence, having 48.6% tried shared schemes of 
conventional, electric bicycles and/or electric 
scooters. It should be noted that some people 
stated that their city does not have any shared 
micromobility scheme but nevertheless they have 
tried them. This occurs, for instance, with 
individuals that live in the suburbs of cities that 
offer shared micromobility. Out of the people 
that claimed to use shared micromobility, a 
majority (85.4%) claimed to use it less than 5 
times per week. 

 Exploratory factor analysis 

Using the software IBM SPSS 25, an exploratory 
factor analysis was conducted with the reflective 
items with the maximum likelihood extraction 
method and an oblique rotation method named 
promax (Osborne, 2014) to observe the pattern 
of the reflective items. Since the extraction of 
factors based on eigenvalues only extracted 2 out 
of the 3 expected factors, an extraction of exactly 
3 factors was performed. This analysis led to the 
deletion of the item UI2, given its cross-loading 
with the hedonic motivation items, and addition 
of the item UI4 to the construct hedonic 
motivation, as it loaded the items of the 
construct. Further, the Kaiser-Meyer-Olkin 
Measure of Sampling Adequacy (KMO) presented 
a value of 0.889 and the Bartlett's Test of 
Sphericity showed significance, so the evaluation 
criteria of adequacy of the measures were met. 

 Assessment of the measurement models 

The remaining confirmatory analyses were 
conducted with the software SmartPLS 3 (Ringle, 
Wende, & Becker, 2015), that uses variance-
based partial least squares structural equation 
modeling (PLS-SEM). It was considered adequate 
specially for its ability to deal with both reflective 
and formative constructs and for studies with a 
more exploratory character. It is also claimed that 
PLS-SEM presents accurate results (Hair, Hult, 
Ringle, & Sarstedt, 2017).  

In the analyses, the PLS algorithm was used with 
300 iterations and a stop criterion of 10-7. For 
significance tests, a complete bootstrapping was 
used, a technique that creates subsamples from 
the original data set (with replacement) (Kline, 
2011), with 5000 subsamples and with the bias 
corrected and accelerated (BCa) confidence 
interval as the confidence interval method, with a 
significance level of 5% (Hair et al., 2017). 

It should be noted that the items PS5, PU4 and 
PEU5 were not included in the model tested in 
SmartPLS 3 since they measured the constructs 
generally and therefore were used to assess the 

convergent validity of the respective formative 
constructs, which is explained further. 

 Assessment of the reflective 
measurement models  

The reflective measurement models were firstly 
evaluated in terms of discriminant validity 
through their cross-loadings. Since UI4 presented 
a cross-loading in both constructs hedonic 
motivation and use intention (as showed in Table 
2) and the difference between the two loadings 
was lower than 0.1, the item UI4 was removed 
from the measurement model to improve 
discriminant validity (Lowry & Gaskin, 2014).  

Table 2 Cross-loadings of the reflective items 
 HM PV UI 

HM1 0.830 0.353 0.593 

HM2 0.892 0.332 0.656 

HM3 0.888 0.256 0.678 

HM4 0.846 0.245 0.591 

UI4 0.790 0.441 0.708 

PV1 0.276 0.731 0.342 

PV2 0.408 0.900 0.503 

PV3 0.277 0.736 0.413 

PV4 0.218 0.827 0.326 

UI1 0.748 0.492 0.957 

UI3 0.685 0.467 0.939 

The discriminant validity was also assessed 
through the Fornell-Larcker Criterion and the 
HTMT ratios, already accounting the deletion of 
the item UI4. Since the square root of the average 
variance extracted (AVE) of each construct was 
higher than the value of the highest correlation 
that each construct had with the other constructs 
(Fornell & Larcker, 1981) the first criterion was 
verified (Table 3) 

Table 3 Measures of the Fornell-Larcker Criterion 

Constructs HM PV UI 

HM 0.876   

PV 0.339 0.802  

UI 0.720 0.507 0.948 

Further, the HTMT ratios were all below the 0.9 
threshold value and their BCa confidence 
intervals of 95% of the ratios were significant, 
establishing discriminant validity of the reflective 
measurement models (Hair et al., 2017). 

The internal consistency reliability was verified 
through the Cronbach’s alpha and the composite 
reliability. The Cronbach’s alpha values of the 
variables were all well above the threshold of 0.7 
which indicates that the items have good 
reliability. For the composite reliability, all 
obtained values were below 0.95, the extreme 
limit for the measure (Hair et al., 2017). As for the 
assessment of the convergent validity, it was 
observed that the AVE values were all above the 
lower threshold of 0.5 (Chin, 2010) and the outer 
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loadings of the items were all above the lower 
limit of 0.708, so all reflective items - HM1, HM2, 
HM3, HM4, PV1, PV2, PV3, PV4, UI1 and UI3 - 
were retained. A summary of these values is 
presented in Table 4. 

 Formative measurement models 
assessment 

In order to assess the formative constructs, the 
multicollinearity of their items and their 
significance were evaluated (Hair, Ringle, & 
Sarstedt, 2011). Besides, the constructs perceived 
safety, perceived usefulness and perceived ease of 
use were firstly evaluated in terms of their 
convergent validity, using the items PS5, PU4 and 
PEU5, where it was verified that only the 
perceived usefulness passed that test (Hair et al., 
2017). Nevertheless, being the sample of this 
study reasonable, the analysis of the formative 
items was carried on, being this study considered 
a pilot study that can lead to further scale 
refinements to be tested on larger samples. 

No collinearity issues were found as all variance 
inflation factors (VIF) of the formative items were 
well below the conservative number 3.3 (Lowry & 
Gaskin, 2014), as shown in Table 5. Their 
significance was verified through the values of the 
outer weights, that were all different from 0, and 
through their 95% BCa confidence intervals. All 
items showed significance except the item PS3 
(Table 5). So, the outer loading of PS3 and its 
significance were analyzed. Since it presented an 
outer loading lower than 0.5 and a significant 95% 
BCa confidence interval – 0.367 and [0.076; 
0.653] respectively - the item was deleted as 
recommended by Hair et al. (2017) as it was 
considered that it lacked absolute contribution 
for the construct perceived safety, when 
compared to the item PS4. 

 Assessment of the structural model 

The structural model as well as measurement 
models used in this phase are represented in 
Figure 2. 

No collinearity issues between the paths defined 
in the research framework were identified, as 
their VIF values were all below the conservative 
value 3 (Table 6) (Hair, Risher, Sarstedt, & Ringle, 
2019). The analysis of the strengths of the 
relationships was done through the analysis of 
the path coefficients. As also showed in Table 6, 
three paths were found non-significant, therefore 
three hypotheses – H1, H2 and H7 - were not 
empirically supported (Hair et al., 2017). 

Besides the significance and relevance of the 
paths, the constructs perceived reliability and 
hedonic motivation exhibited significant total 

effects on the use intention and no mediation 
relationships were found in the model (Hair et al., 
2017). 

The model presented moderate coefficients of 
determination (R2) for the endogenous variables. 
It explains 51.5% of the variance of use intention, 
62.4% of the variance of perceived usefulness and 
51.9% of the variance of perceived ease of use. 
Further, through the effect sizes f2, it was verified 
that the hedonic motivation contributed the most 
to the variance explained by perceived ease of use 
(f2=0.223) and perceived usefulness (f2=0.317) 
and that perceived usefulness and price value 
both presented medium effects towards use 
intention (f2 values of 0.223 and 0.228 
respectively). 
Through blindfolding with an omission distance of 
7, the Stone-Geisser’s Q2 was obtained, revealing 
a moderate predictive power of use intention 
(0.431). Additionally, the highest effect size q2 
was found for PV on UI (0.166). The model was 
also assessed in terms of its out-of-sample 
predictive power, using PLSpredict with 10 folds 
and 10 repetitions as the settings for the 
procedure (Shmueli et al., 2019), revealing that 
the model exhibits low predictive power. Lastly, 
the model fit was analyzed, acknowledging that 
the obtained results should be analyzed 
cautiously (Hair et al., 2019) as there are no 
consensual measures for it in PLS-SEM (Hair et al., 
2011). Model fit for the estimated model was 
confirmed only by the standardized root mean 
square residual (SRMR) that exhibited a value of 
0.070, which is below the threshold value of 0.08 
(Henseler, Hubona, & Ray, 2016).  

 

5. Discussion of the results 

 Determinants of perceived usefulness and 
perceived ease of use 

The evaluation of the structural model revealed 
the non-significance of both relationships 
theorized for perceived safety, as well as the lack 
of effect the variable holds on the endogenous 
constructs perceived usefulness and perceived 
ease of use. In hindsight, when analyzing the 
wording of the items, it was observed that the 
respondents were asked whether certain 
conditions were important for their safety to use 
shared micromobility instead of being asked 
about whether they actually perceive that those 
safety conditions exist, not assessing clearly 
clearly the conditions thay have to use shared 
micromobility. For this reason, further studies on 
this subject call for a refinement in the 
measurement items so that a better 
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Figure 2 Measurement and structural models in SmartPLS 
 

Table 5 VIF values, outer weights and measures of significance of the formative items 

Constructs Items VIF Outer Weights p-Values 
95% BCa 

Confidence Intervals 

Perceived 
Safety 

PS1 1.368 0.366 0.004 [0.122; 0.614] 

PS2 1.419 0.370 0.009 [0.107; 0.661] 

PS3 1.143 0.066 0.509 [-0.114; 0.281] 

PS4 1.229 0.533 0.000 [0.278; 0.782] 

Perceived 
Reliability 

PR1 1.085 0.365 0.000 [0.196; 0.527] 

PR2 1.076 0.546 0.000 [0.375; 0.711] 

PR3 1.295 0.384 0.000 [0.201; 0.556] 

PR4 1.271 0.287 0.005 [0.097; 0.493] 

Perceived 
Usefulness 

PU1 1.298 0.279 0.016 [0.041; 0.495] 

PU2 1.393 0.571 0.000 [0.446; 0.715] 

PU3 1.432 0.394 0.000 [0.215; 0.578] 

Perceived Ease 
of Use 

PEU1 1.026 0.463 0.000 [0.287; 0.654] 

PEU2 1.137 0.271 0.001 [0.126; 0.441] 

PEU3 1.333 0.495 0.000 [0.303; 0.657] 

PEU4 1.321 0.293 0.002 [0.106; 0.477] 

Table 6 VIF values, path coefficients, p-values, confidence intervals of the paths and evaluation of the hypotheses 

Hypotheses Paths VIF  
Path 

Coefficients 
p-Values 

95% BCa Confidence 
Intervals 

Evaluation 

H1 PS → PU 1.752 0.113 0.101 [-0.020; 0.248] Non-significant 

H2 PS → PEU 1.751 -0.024 0.711 [-0.169; 0.085] Non-significant 

H3 PR → PU 1.688 0.124 0.028 [0.018; 0.241] Significant 

H4 PR → PEU 1.390 0.378 0.000 [0.228; 0.510] Significant 

H5 HM → PU 2.450 0.541 0.000 [0.388; 0.705] Significant 

H6 HM → PEU 2.003 0.463 0.000 [0.304; 0.616] Significant 

H7 PEU → PU 2.081 0.133 0.115 [-0.033; 0.295] Non-significant 

H8 PU → UI 1.612 0.418 0.000 [0.267; 0.549] Significant 

H9 PEU → UI 1.610 0.163 0.043 [0.005; 0.321] Significant 

H10 PV → UI 1.101 0.349 0.000 [0.242; 0.449] Significant 

 

understanding of the importance of perceived 
safety can be obtained. Nevertheless, the analysis 

of the responses brings several insights on safety 
in the context of shared micromobility in 

Table 4 Summary of the reflective measurement models evaluation 

Latent 
Variables 

Items 

Internal Consistency 
Reliability 

Convergent Validity 

Discriminant Validity 
Cronbach’s 

Alpha 
Composite 
Reliability 

Outer 
Loadings 

AVE 

0.7 – 0.9 0.6 – 0.95 > 0.7 > 0.5 
HTMT confidence 

interval does not include 
1 

Hedonic 
Motivation 

HM1 

0.899 0.930 

0.850 

0.767 Yes 
HM2 0.884 

HM3 0.898 

HM4 0.872 

Price Value 

PV1 

0.813 0.877 

0.731 

0.642 Yes 
PV2 0.900 

PV3 0.736 

PV4 0.827 

Use 
Intention 

UI1 
0.887 0.946 

0.957 
0.898 Yes 

UI3 0.938 
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Portugal. The main one is that, according to the 
respondents, the existence of adequate and 
enough infra-structures (such as bike lanes) and a 
good co-existence between cars, soft 
transportation modes and pedestrians (that 
entails that compliance of users of bicycles and 
scooters with the traffic rules) are important 
factors that increase the perceived safety of 
shared micromobility, given the right skewed 
answers to the items PS1, PS2, PS3 and PS4. These 
findings are increasingly important since most 
respondents scored a 5 or less to the item PS5 (“I 
believe it is safe to ride bicycles and scooters in 
urban areas”). So, improving the conditions 
mentioned might increase the overall safety 
environment for shared micromobility, 
promoting its use. 

An increased perceived reliability also contributes 
to a higher perceived usefulness and perceived 
ease of use, contributing to the use intention of 
shared micromobility. It is concluded that having 
vehicles available and in good conditions is 
important in their use. Additionally, the analysis 
of the answers to the items revealed that there is 
a lack of trust that the other users of shared 
micromobility are able to take good care of 
shared vehicles. Further work between not only 
service providers but also city’s authorities might 
be required to deal with this issue. 

As in other studies (Madigan et al., 2017; 
Venkatesh et al., 2012), it was confirmed that 
hedonic motivation is important in consumer 
contexts - the more people perceive shared 
micromobility as an enjoyable transportation 
mean, the easier to use and the more useful they 
will find it, increasing their use intention. For this 
reason, service providers could promote 
experimental utilizations of bicycle and scooter 
schemes, through the offer of discounts, for 
instance, to gather more frequent users of the 
services.  

 Determinants of use intention 

The analysis of the structural model revealed a 
significant path and medium f2 and q2 effects 
between price value and use intention, a finding 
that is also aligned with the importance of the 
prices of products and services in consumer 
contexts mentioned in the literature (Venkatesh 
et al., 2012). Also, several people pointed out in 
the open question that the current high prices 
practiced, in general, by the providers of shared 
micromobility prevent them from using them and 
restrict the schemes to short distances, which 
might explain the fact that the majority of the 
respondents used them less than 5 times per 
week. Furthermore, some respondents actually 

suggested that companies could switch from the 
current pricing schemes to different solutions like 
monthly passes. These changes could promote a 
frequent use of shared micromobility, rather than 
an occasional one. 

The dimensions of the construct perceived 
usefulness were analyzed and it was found out 
that being able to make fast dislocations holds the 
greatest importance in the usefulness of shared 
micromobility, as the item PU2 showed the 
highest outer weight of all the considered items. 
Further, the existence of electric vehicles was 
empirically verified to be important for the 
usefulness of shared micromobility. Additionally, 
it can be extrapolated that if shared 
micromobility gives their users flexibility in the 
choice of their routes, it might improve the 
perceived usefulness of shared micromobility.  

The relationship between perceived ease of use 
and perceived usefulness – theorized in the TAM - 
was not supported. Further addition of 
dimensions to the construct perceived ease of use 
might reveal a significant relationship between 
the two variables. Nevertheless, the relationship 
between perceived ease of use and use intention 
was confirmed, meaning that the use intention of 
shared micromobility increases with its perceived 
ease of use, that is mostly related to the physical 
capabilities of the individuals to use bicycles and 
scooters, as well as their perception on the 
easiness to start and end their rides in the shared 
systems. 

 

6. Conclusions, limitations and future work 

After the formulation of the research framework 
and data collection, the analysis of the data led to 
the conclusion that perceived reliability, hedonic 
motivation, perceived usefulness, perceived ease 
of use and price value are important factors that 
contribute to the use intention of shared 
micromobility. Additionally, even though 
perceived safety was not significant in the 
research model, both service providers and 
individuals interviewed considered it an 
important factor for the use of these kind of 
transports. Not only service providers should 
consider these factors when offering shared 
micromobility services but also city’s authorities 
and citizens can promote their use. 
On the theoretical side, this work contributes to 
the research on the user acceptance of 
transportation services, in particular, shared 
transportation schemes, as the proposed 
extension to the TAM proved to be able to explain 
51.5% of the variance of the use intention of 
shared micromobility. Additionally, it might be 
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useful in the further development of new model 
extensions and development of measurement 
items applied to the transportation sector. 
This study, however, presents limitations. Firstly, 
the study relied on a non-probability sample 
(convenience and snowball sampling) in the 
questionnaires, so any generalizations of this 
research should be done cautiously. Another 
limitation of this study was the use of formative 
items to assess the constructs perceived safety, 
perceived reliability, perceived usefulness and 
perceived ease of use. Even though the use of this 
kind of variables is suitable to understand the 
different dimensions of each construct, it is hard 
to capture the whole constructs’ dimensions, 
especially in studies that have a more exploratory 
character. It is therefore proposed that, in further 
studies, those variables could be either assessed 
with more dimensions associated to them, to 
ensure their convergent validity, or be considered 
as reflective constructs. Further, the convergent 
validity of the construct perceived reliability could 
not be tested, as a general item to assess it was 
not included in the administered questionnaire. 
Hence, as mentioned, this study can then be 
considered a pilot study before the preparation of 
larger scale surveys to address shared 
micromobility or similar transportation services. 
Future studies could also incorporate interviews 
with focus groups, with both users and non-users 
of shared micromobility, so that the differences 
between those groups could be more explored. 
Additionally, larger samples could also be used 
and include people from more cities and urban 
environments for more generalizable results. 
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