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Summary
The main objective of this research is to evaluate the current situation of public transport in the city of
Ibarra from a multidimensional perspective. This work uses data obtained from the Movildelnor Public
Company, the Ecuadorian Institute of Statistics and Censuses, as well as obtained from the application of
a survey to a sample of 391 taxi users in the city of Ibarra. The results obtained have been analyzed
through the use of descriptive statistics and the application of an econometric model in order to estimate
the variables that affect the frequency of use of the service. An important result of this study shows that
there is statistically significant evidence, indicating that in the case evaluated, being a woman reduces
the probability of daily use of the taxi transport service, confirming the existing gap between men and
women in terms of access to services. It is important to guarantee access to transport services that reduce
the inequality of vulnerable groups.
Keywords: Transport Economics; Quality; Innovation; Inequality; Equity.
Number: 10.14704/nq.2022.20.7.NQ33429
.
Introduction.
The study of surface urban public transport has
become relevant today. On the one hand, a set of
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works have focused on conducting research at
the level of collective urban transport, that is,
buses (Anguita Rodríguez et al., 2014; Ayadi &
Hammami, 2015; Balboa la Chica et al., 2014;
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Currie & Wallis, 2008; Faivre d'Arcier, 2014;
García-Schilardi, 2014; Georgiadis et al., 2014;
Muñoz Miguel et al., 2014) . On the other hand, a
group of investigations have focused on taxi
transportation in different cities and countries
(Khuong & Dai, 2016; Nie, 2017; Rayle et al.,
2016; Tay & Choi, 2016) . Considering the two
study alternatives, this work focuses on taxi
transportation. This activity is classified within
the so-called rental transport (Molinero &
Sánchez, 2005) . It is operated by a driver or
owner that adjusts to the mobility interests of the
user.
At the international level, several previous works
have focused on the study of this important
transport alternative, the approaches are varied,
thus, the following have been investigated:
dynamic technological solutions for the
management of the taxi service (Glaschenko et al.,
2009) ; quality measurements and service
improvement (Khuong & Dai, 2016; Li & Song,
2011; Urdaneta & Joheni, 2011) ; the change in
the sector due to the disruption of alternatives
such as Uber (Cramer & Krueger, 2015; Hall &
Krueger, 2015; Nie, 2017) ; travel patterns and
the structure of cities (Liu et al., 2015) ;
accessibility and social equity in the use of taxis
(Gento Municio & Elorduy González, 2016;
Grengs, 2015) ; accidents and congestion
generated by taxis (Guerra et al., 2018; Martinez,
2017; Tay & Choi, 2016) ; regulation and informal
economy (Buchholz, 2017; Ramos, 2018) .
In the Ecuadorian case, there is only one
published academic work, which aims to
determine the rates of the taxi service in the
Morona canton through the use of surveys and
estimation methods (Cevallos et al., 2017) , in
addition to some statistical reports by national
and international organizations.
Regarding transportation data at a general level,
according to the Ecuadorian Institute of Statistics
and Censuses of Ecuador (INEC) for the year
2016, there are 2,056,213 registered vehicles in
the country, with an average annual growth trend
of 10, 6% in the last 8 years. 66.8% of the vehicles
are concentrated in three provinces (Pichincha,
Guayas and Manabí), however, the province of
Pichincha has the highest rate of registered
vehicles per thousand inhabitants with 244. Of
the total number of vehicles registered in 2016,
6.6% of the vehicles correspond to the public
service, that is, 135,710 vehicles (INEC, 2016) .
eISSN 1303-5150

Additionally, there are data related to
transportation with emphasis on traffic
accidents, thus, in 2016 there were 30,269 traffic
accidents nationwide, 15.2% less than in 2015.
The province with the highest number of
accidents per 1,000 registered vehicles is
Imbabura with 69 accidents. In absolute terms, 3488
the provinces with the highest number of
accidents are Pichincha, Guayas and Imbabura,
respectively (INEC, 2016) .
Thus, this research contributes to the previous
literature by academically analyzing taxi
transportation in Ecuador. In this sense, this
work has two fundamental objectives, on the one
hand, to carry out an in-depth bibliographic
review of research related to taxi transportation
and its contribution to economic development,
equity and quality. On the other hand, to
statistically describe the characteristics and
quality of taxi transportation in the city of Ibarra,
in addition to explaining the frequency of use of
the service based on a set of variables taken from
the literature. To meet these objectives, the work
uses data provided by the public company
MOVILDELNOR, the Ecuadorian Institute of
Statistics and Census and others collected
through an online survey applied to a sample of
391 users of the taxi service, with this data,
through the Using statistical techniques some
interesting results are presented.
The work is organized as follows. Following the
introduction, section two carries out a theoretical
review considering the main previous works that
are related to it. Section three describes the data
and methodology used. In section four, the
results and their discussion are presented, to end
with section five where the main conclusions of
the work are presented, as well as the limitations
and future lines of research.
Theoretical framework
Public transport, development and equity.
The purpose of public transport is not movement
but access (Grengs, 2015) , in this sense the
possibilities of access to urban centers, mainly in
highly concentrated cities, make the provision of
public or private transport essential.
Taxis contribute significantly to mobility in large
and medium-sized cities in almost all countries of
the world (Gallo, 2018) . In countries where the
rate of vehicle ownership is high, taxis are used
for occasional trips (terminals, airports, etc.).
www.neuroquantology.com
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However, in developing countries it may be the
main or the only form of urban transport (Gallo,
2018) . for grengs (2015) , understanding how
inadequate mobility or lack of mobility
contributes to social disadvantage and isolation
has risen up the political agenda. Transport
policies can generate unequal accessibility,
favoring some groups over others (Grengs, 2015)
. Equity in transportation is important in itself
(Gallo, 2018) , in almost all transportation
systems, whether they are funded with public
funds totally or partially, equity must be
guaranteed by the State authorities.
Public transport has an impact in three
dimensions: i) economic; ii) environmental and
iii) social (Jones & Lucas, 2012) . However, the
economic dimension can directly include the
other two impacts, since they can be expressed in
monetary units. Ignoring the social impacts of
transport changes suggests that only economic
and environmental effects are important, while
recognition of the importance of social impact is
increasing (Geurs et al., 2009) . The economic
impacts associated with transportation have
focused on evaluating changes in travel times,
consumer-related
surpluses,
changes
in
employment, business activity, and profits (Geurs
et al., 2009) . Although the economic impacts
derived from transport are important, a correct
definition of the social impacts contributes to the
analysis of the development caused by transport.
In this sense , Geurs et al, (2009) , states that
social impacts are changes in transportation that
could positively or negatively influence the
preferences, behavior, well-being or perception
of individuals, social groups and society as a
whole.
For Jones and Lucas (2012) , the impact
generated in the development of a locality can be
analyzed in different periods of time, thus, shortterm primary results, where the impacts are
associated with the transportation system or due
to the intervention of politics; long-term and less
direct, they can be cumulative due to the results
and interactions between short-term impacts
(Jones & Lucas, 2012) . The social development
results derived from transportation can be
analyzed from five perspectives: i) accessibility;
ii) movement and activities; iii) health; iv)
finances and; v) related to the community (Jones
& Lucas, 2012) . This set of social impacts
produces significant effects on the quality of life
and social welfare, the equitable distribution of
eISSN 1303-5150

the public transport system contributes to the
achievement of social equity (Gallo, 2018) .
On the contrary, inequality in access to
transportation is undermining the living
conditions of citizens, mainly in the lower income
sectors, causing social exclusion (Lucas, 2012) . It
3489
is important to establish minimum standards in
public transport with the aim of reducing social
exclusion and inequality of access. Inadequate
transportation services cause lack of access to
employment, education, health and other social
threats (Grengs, 2015; Lucas, 2012) .Thus
deteriorating the economic conditions of
excluded social groups, reducing productivity
and restricting the individual's ability to choose.
In the academic field, several works have focused
on demonstrating, through empirical and
bibliographic methods, the contribution of public
transport to development and equity, thus, they
have focused on reviewing comparative
literature between the United Kingdom and the
Netherlands, regarding the social impacts of
transport ( Geurs et al., 2009; Jones & Lucas,
2012) ; transport and social exclusion (Lucas,
2012) , emphasizing poverty, disadvantages in
access to transport, key services, services,
economy and exclusion. Identifying access gaps
and transport accessibility levels, proposing a
methodology to identify the mismatch between
public transport demand and supply (Fransen et
al., 2015) ; the variation in accessibility to
transportation for reasons other than work
among the different social groups in the city of
Detroit (Grengs, 2015) ; accessibility of people
with disabilities (Gento Municio & Elorduy
González, 2016) , considering that independence
in the mobility of the individual contributes to
economic growth and development. Congestion
and pollution in Latin American cities (Martinez,
2017) , considering that these two variables
affect citizen well-being. Transportation as part
of the informal sector and its condition for the
reproduction of poverty (Ramos, 2018) .
Currently, public transport is of paramount
importance in society for different reasons, such
as allowing mobility, favoring commercial
development, competitiveness and the economic
activity of populations and regions, as well as
promoting social and territorial equity.
Although the authorities make efforts to provide
this service on a massive scale, in the case of
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South American countries, quality is still an issue
to be addressed.

precisely for reasons related to quality. of
transportation.

Quality in public transport.

According to Li & Song (2011), the quality of
service in the taxi industry can be analyzed as the
difference between the feeling of the passenger
after the journey made, compared to the
expectation that the passenger had at the
beginning of the trip, so evaluating service
quality is complex since it is based on perceptions
and sensations. In this sense, different factors
influence the provision of the service. Thus, to
improve the quality of service, safety during the
trip, the performance of the vehicle, the
appearance of the car, its interior environment,
and an enthusiastic and friendly service must be
considered (Li & Song, 2011) .

Regarding the way to evaluate the quality of
transport, Li & Song, (2011) state that the main
objective pursued by the evaluations of the
quality of the taxi service is to obtain the degree
3490
of satisfaction of the passengers to know current
needs and expectations and potential that it may
have. In transportation, like other industries,
customer satisfaction plays a transcendental role,
it is precisely this factor that retains and creates
loyalty to the service (Li & Song , 2011); that is,
the higher the quality, the greater the customer
satisfaction and loyalty with the service, in turn,
this implies greater profit for the carriers. For
Khuong & Dai (2016) , the most prominent
factors that determine service quality are
reliability, responsiveness, comfort, customer
satisfaction and price. However, there are other
factors that are immersed in the concept of
quality such as empathy, time and technology. In
most cities, the taxi industry has extensive
regulations and has not evolved much, it still uses
technology and a business model from the 1940s
(Cramer & Krueger, 2015) .

For Boqué (2007) , quality in public transport is a
matter that has been developed recently, has
been standardized and is in the process of being
implemented in the management systems of
operating companies and public owners. For this
reason, in order to define quality in public
transport, it must first be known in detail how the
service is produced, how it is consumed and how
it is evaluated. There have always been
organizations
that
have
distinguished
themselves from the competition for a better
service policy that has led them to achieve a
differential advantage in the market; thus, the
development and survival of the service provided
by public transport depends on its quality (Li &
Song, 2011) .

Technological change has been absorbing various
sectors in the economy and transport services
have not been the exception. Implementing
technology to the taxi service directly increases
passenger safety. Thus, for example, in the
Ecuadorian case, according to the National Traffic
Agency (ANT), the road and citizen safety project
for public and commercial transport called
"Transporte Seguro" was carried out. This
initiative intended to incorporate cameras and
satellite tracking to 55,000 transport units, of
which 38,000 corresponded to taxis nationwide.
These are actions carried out by the central
authority with the aim of improving the quality
and safety of citizen transport, a pending issue in
Latin America.

In the market economy, the services provided by
taxi companies in a city not only affect the image
quality of the city, but also have a vital effect on
its own survival and development (Li & Song,
2011) . Thus, for Nelson (2016) the growing
evidence suggests that the taxi industry has
suffered large losses in market share, income,
work and assets. For example, in the city of Los
Angeles, the annual number of taxi trips has been
reduced from 8.4 million in 2013 to 6 million in
2015, a drop of 30% in less than three years,

Indeed, the development of efficient transport
systems contributes notably to the welfare of
societies (Martínez Sanz et al., 2007) . Thus,
alternatives have been developed that improve
the way of transporting and that does not affect
the environment, an example of this is electric
cars, the same ones that are being included
within passenger transport companies in recent
years. Ferri (2014) , states that it has a lot to do
with changing behaviors and attitudes; It
requires effort, but, once carried out, it provides

The term quality has been widely used in
different sectors of society , within each sector at
different levels (Rodríguez, 2013) , thus quality
commitments must be assumed in eight areas:
time, comfort, information, accessibility, security
, service offered, customer service and
environmental impact (Rodríguez, 2013) .
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concrete and also intangible benefits that
improve the quality of life, health, the economy
and the environment.
At present, several works have focused on
measuring the quality of transport in general and
specifically taxi transport. Thus, they have
focused on using Enterprise Resource Planning
(ERP) technology to improve efficiency and
measure progress (Glaschenko et al., 2009) ; in an
applied way through six dimensions in a Latin
American municipality (Urdaneta & Joheni,
2011) ; creating a passenger satisfaction index
that uses the TOPSIS method and also including
the concept of entropy within the evaluation (Li
& Song, 2011) ; examining the factors that affect
customer satisfaction and loyalty to improve the
quality of local taxi services in Vietnam (Khuong
& Dai, 2016) ; evaluating the traditional taxi
service against services derived from mobile
applications such as Uber and identifying how the
traditional taxi can compete with digital
transportation platforms (Nie, 2017; Rayle et al.,
2016) ; factors associated with the frequency and
severity of taxi crashes, taking into account
differences in risk factors and driving behavior of
taxi owners and non-taxi owners in Korea (Tay &
Choi, 2016) ; analysis of spatial equilibrium,
frictions and efficient regulation in the taxi
industry in New York City (Buchholz, 2017) . In
Ecuador, the only related research work seeks to
determine the taxi service rates in an Ecuadorian
city through statistical and mathematical models
using an origin-destination-based approach
(Cevallos et al., 2017; Gallo, 2018) .
Methodology
In order to evaluate the quality of taxi
transportation in the city of Ibarra, different data
sources have been used, thus, the database of the
public company Movildelnor corresponding to all
taxis registered in 2017 has been taken.
Additionally The 2017 Transport Yearbook
published by the National Institute of Statistics
and Censuses (INEC) has been considered. In
addition, as part of this research work, an online
survey was carried out aimed at a sample of 391
taxi users in the city of Ibarra, the questionnaire
was made up of 18 questions that collect
information on the perception of service,
frequency of use , social characteristics of users,
among others.

With the use of the three data sources, different
analyzes were carried out, first of all, descriptive
statistics on the characteristics of the taxi service
vehicles and their accident rate. Next, a set of
variables were constructed:
Dependent variable:
Frequency of use: categorical made up of four
options (daily; once a week; once a month;
rarely)
Independent variables:
Gender: dichotomous composed
categories (man; woman).

of

two

Age: contains five age ranges of taxi service users.
Economic accessibility: measures whether the
user considers the price of the service accessible
or not.
Efficiency: categorical that measures the
perception of efficiency of the taxi user around
time-destination.
Accessibility to the service: it has four categories
that collect the perception of access to the service
based on the existing taxi units.
With the proposed variables, an econometric
model was built that has been estimated using a
multinomial logistic regression . This regression
was used because the dependent variable is
polytomous categorical , and it sought to
establish the existing relationship with a set of
explanatory variables (Guerra et al., 2018; Pando
& San Martín, 2004) .
The mathematical explanation of the model is
given by:
𝑔1 (𝑥) = 𝑙𝑛

𝑔2 (𝑥) = 𝑙𝑛

𝑃(𝑌 = 1/𝑥 )
𝑃(𝑌 = 0/𝑥)
= 𝛽10 + 𝛽11 𝑥1 +. . . +𝛽1𝑝 𝑥𝑝
𝑃(𝑌 = 2/𝑥 )
𝑃(𝑌 = 0/𝑥)
= 𝛽20 + 𝛽21 𝑥1 +. . . +𝛽2𝑝 𝑥𝑝

Where:
𝛽0 is the model constant
𝑃the number of covariates
𝛽𝑖 the coefficients of the covariates
𝑥𝑖 the covariates that are part of the model.
Thus, the model proposed for this work is the
following:
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𝑈𝑠𝑜 = 𝛽0 + 𝛽1 𝐺𝑒𝑛𝑒𝑟𝑜 + 𝛽2 𝐸𝑑𝑎𝑑 +
𝛽3 𝐴𝑐𝑐𝑒𝑠𝑖𝑏𝑙𝑖𝑑𝑎𝑑𝐸𝑐𝑜𝑛 + 𝛽4 𝐸𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑖𝑎 +
𝛽3 𝐴𝑐𝑐𝑒𝑠𝑖𝑏𝑙𝑖𝑑𝑎𝑑𝑆𝑒𝑟𝑣 + 𝜀
(1)

Table 1. External and Internal Elements.
Element

This section shows the results obtained from the
proposed variables. In the first place, a set of
descriptive data is presented that allows to
understand the dynamics and structure of the
taxi transport sector in the city of Ibarra.

The next phase within this investigation
corresponds to analyze external, internal and
safety characteristics of taxi vehicles in the city of
Ibarra. Table 1, in section a) collects information
on external elements; b) collects information on
internal elements, which are reviewed by the
entity in charge of transport control in the
province.
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Fails

170

19.6%

compliant

696

80.4%

Fails

176

20.3%

compliant

690

79.7%

Printing
machine

Fails

171

19.7%

compliant

695

80.3%

Upholstery

Fails

169

19.5%

compliant

697

80.5%

Fails

170

19.6%

compliant

696

80.4%

Fails

168

19.4%

compliant

698

80.6%

Fails

170

19.6%

compliant

696

80.4%

tax meter

Results .

The taxi fleet in the city of Ibarra is dominated by
four car brands (Chevrolet, Hyundai, Nissan and
Kia ) which account for 96%; the remaining 4% is
distributed among nine vehicle brands. In
correspondence with these results, the most used
car models within the city's taxi service are:
Accent , Sentra , Chevitaxi , Río and Aveo , these
five cars represent 85.7% of the drivers'
preference. The average year of manufacture of
the vehicles is 2010, and the range oscillates
between 2002 and 2018, this shows that the
city's fleet of vehicles is relatively new, which is
an advantage in terms of caring for the
environment, reducing costs by consumption and
the decoration of the city.

%

Stickers_int

The proposed model has been estimated and the
basic tests have been included to prove the
validity and adjustment, the results are
presented below.

According to data from the MOVILDELNOR Public
Company as of December 2017, 866 taxi units
were registered in the city of Ibarra, distributed
in 46 cooperatives. Considering that there are
181,175 inhabitants in the city (Municipality of
Ibarra, 2018) , a ratio of one taxi for every 209
people is established, this result can be compared
with cities such as Bogotá, one taxi for every 161
users; Cali, a taxi for every 147; Medellín, a taxi
for every 130; Barranquilla, a taxi every 95;
Bucaramanga, a taxi every 72 (La República,
2017) . In the case of Quito, the ratio is one taxi
for every 161 people (El Comercio, 2017) .

N

Seating
Belts
Flat
a)
b)

External Elements
Internal Elements

Element
Lights

N

%

fails

176

20.3%

meets

690

79.7%

fails

170

19.6%

meets

696

80.4%

fails

174

20.1%

meets

692

79.9%

fails

171

19.7%

meets

695

80.3%

EXTERNAL
stickers _

fails

168

19.4%

meets

698

80.6%

Windshield

fails

168

19.4%

meets

698

80.6%

extra lights

State paint

Tires

Source: MOVILDELNOR 2017
The results of sections a and b show that on
average 80% of the vehicles adequately comply
with the six factors analyzed. The result indicates
the concern of carriers to comply with the
provisions and conditions for the correct
operation of each unit.
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Table 2 shows the security elements that each
unit must have as part of the requirements to
obtain the annual operating registration.
Table 2. Security elements.
Element
Extinguisher
First aid kit
cones triangles
Vest
emergency tire

N

%

fails

177

20.4%

meets

689

79.6%

fails

172

19.9%

meets

694

80.1%

fails

169

19.5%

meets

697

80.5%

fails

170

19.6%

meets

696

80.4%

fails

168

19.4%

meets

698

80.6%

wheel wrench
cat
Tools

fails

169

19.5%

meets

697

80.5%

fails

169

19.5%

meets

697

80.5%

fails

170

19.6%

meets

696

80.4%

Source: Movildelnor 2017
As in the previous tables, 80% of the units comply
with the provisions of the transport regulation
body in the province. These elements are of vital
importance since, in an emergency, they can
solve the situation or guarantee greater safety for
both the user and the driver of the means of
transport.
Table 3 shows some descriptive data of the
variables proposed in the survey applied to Taxi
service users.

Table 3 . Variables in the model.
Variable
How often do you use a taxi?

Percentage
Daily

fifty

12.8%

once a week

142

36.3%

once a month

39

10.0%

seldom

160

40.9%

men

214

54.7%

Woman

177

45.3%

15 to 25 years

246

62.9%

26 to 35 years

104

26.6%

36 to 45 years

18

4.6%

46 to 55 years

twenty

5.1%

56 to 65 years

3

0.8%

Do you think that taxi transportation is No
economically accessible?
Yes

153

39.1%

238

60.9%

Do you consider that taxi transportation is Never
efficient with respect to the time it takes to Rarely
reach your destination?
Sometimes

twenty

5.1%

12

3.1%

192

49.1%

Specify your gender

Specify your age

eISSN 1303-5150

www.neuroquantology.com

3493

Neuro Quantology | August 2022 | Volume 20 | Issue 7 | Page 3487-3499 | doi: 10.14704/nq.2022.20.7.NQ33429
Argothy Anderson/Transport and inequality, evaluation of access to taxi service in Ecuador

Almost always

140

35.8%

Always

27

6.9%

12

3.1%

3. 4

8.7%

201

51.4%

Almost always

112

28.6%

Always

32

8.2%

Do you think it is possible to immediately Never
access the use of a conventional taxi in the Rarely
city of Ibarra?
Sometimes

valid

391

lost

0

Total

391

Subpopulation

115a

From table 3 some interesting results stand out,
first of all the frequency of use of the service is
concentrated in rare (40.9%), that is to say the
use of taxi is occasional, this can be understood
due to the structure of the city both in its size and
spaces, in addition to the existence of other mass
transport alternatives. Regarding gender, the
service is used mostly by men (54.7%). The age
range with the highest concentration of users is,
under 25 years of age, this can be explained as a
result of not having their own vehicle at this age,
being studying or at the beginning of professional
activities, a situation that conditions the amount
of income of citizens, so they use mass public
transport or taxi service. An interesting result is
the consideration of transport as economically
accessible (60.9%), indicating that the
perception of citizens is that the general price
level of the service is appropriate to the reality
and economic conditions of the city. Less than
half of the respondents state that the service is
efficient in terms of the delay in reaching their

eISSN 1303-5150

destination (49.1%), this result may be affected
by the time the survey was conducted, the rush of
the respondent, etc. ., so the result should not be
generalized. Users also state that access to the
taxi service is done almost immediately (88.2%
accumulated), this shows that from the user's
perception, there is a sufficient supply of service,
additionally it should be considered that there
are more alternatives of transportation for
citizens.
Table 5, presents the results of the estimation of
the model parameters. As it is a model with a
multinomial dependent variable , the
methodology tests for each one of the categories
of the dependent variable the data of each
independent variable. Thus, the results show that
only two categories of the dependent variable:
frequency of use, (daily and once a month) have
significant results when estimated together with
the independent variables .
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Table 5. Parameter Estimates.
Frequency of taxi use to

Daily

once
month

B.

Next.

Exp (B)

95% confidence interval
for Exp (B)
Lower
limit

Upper limit

[specify
your -.703
gender=0]

.043

.495

,250

.979

[specify
your
gender=1]

0b _

.

.

.

.

Intersection

-19,264

,000

a [specify
age=1]

your 18,191

,000

79495993,410

98837
31,88
4

639395427,0
00

[specify
age=2]

your 18,159

,000

76984122,790

86162
93,01
8

687831199,5
00

[specify
age=3]

your 18,664

,000

127565512,100

12077
225,6
20

1347408783,
000

[specify
age=4]

your 16,913

.

22144290,720

22144
290,7
20

22144290,72
0

goodness of fit

Pseudo R squared

Chi squared

gl

Next.

Cox and Snell

.109

pearson

349,940

327

.183

Nagelkerke

.119

deviation

314,975

327

.674

McFadden

.047

a.
b.

The reference category is rarely.
This parameter is set to zero because it is redundant.

When analyzing the results obtained in detail, it
can be seen that: considering the sign of the
coefficient, being a woman (p<0.05) significantly
reduces the probability of using the taxi service
on a daily basis, while being a man does not have
no measurable effect. This result can be analyzed
from various perspectives, thus, according to the
National Survey of Employment, Unemployment
and Underemployment, the unemployment rate
in women is 1.8% higher than in the case of men,
the adequate employment of women women is
16.1 percentage points lower than men and the
salary difference between men and women
presents a gap of $73.7 USD on average (INEC,
2019) . These figures show the situation of
vulnerability of Ecuadorian women, in turn
explain part of the result obtained within the
eISSN 1303-5150

model, women receiving less income these have
to be prioritized for necessary expenses, seeking
savings through the use of other cheaper
transportation alternatives.
On the other hand, when the frequency of taxi use
in the city of Ibarra is analyzed, conditioned by
the response once a month, it can be seen that
this response is significantly positively affected
(p<0.05) by the ranges of age (16-25; 26-35; 3645), the coefficients for each of the age ranges are
positive and there are hardly any major
differences between one range and another,
however, if analyzed in detail, it could be said that
belonging to the age range one and three,
increases to a greater extent the probability of
taking a taxi at least once a month; Although age
range two increases the probability of using a
www.neuroquantology.com
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taxi, it does not do so in the same way as the
previous ones. For its part, rank four has no
significant effect on the frequency of taxi use,
therefore it is not analyzed. As stated in previous
lines, age can affect the use of this service,
considering that people in these age ranges are
more active and have to make constant trips to go
to their places of study or work, the results
obtained in this work are become relevant
confirming the works of (Grengs, 2015; Jones &
Lucas, 2012; Lucas, 2012) .
The following section presents some conclusions
that can be drawn from this work.
Conclusions
The main objectives of this work were, on the one
hand, to carry out a review of the literature on
taxi transportation services in Ecuador and in the
region; on the other hand, to statistically describe
the perception of quality of the taxi service in the
city of Ibarra and to identify, through a
multinomial logistic econometric model , some
variables that influence the probability of using
the service more or less frequently. This research
has been carried out using data from the
MOVILDELNOR Public Company, the National
Institute of Statistics and Censuses (INEC), and a
survey applied to a sample of 391 users of the taxi
service in the city of Ibarra.
This is the first research article that presents
information on public transportation in taxis in
the city of Ibarra and contributes to the scarce
existing literature in Ecuador on the subject,
using an empirical model estimated with
econometric techniques.
In some developing countries, the taxi service is
the only transportation alternative for its
population (Gallo, 2018) , thus providing the
possibility of access (Grengs, 2015) , becoming an
alternative to the public transportation system,
reducing in this way the social disadvantage for
certain groups mainly from the rural sectors
farthest from the cities. Equity in transportation
is fundamental and must be guaranteed by state
authorities (Gallo, 2018) . However, in Ecuador
no serious and in-depth studies have been
conducted on the situation in terms of quality and
conditions for the use of this type of service. This
study provides empirical evidence for the
Ecuadorian case, highlighting the importance of
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some factors to increase the probability of using
taxi transportation.
Considering the social, environmental and
economic impact of transportation (Jones &
Lucas, 2012) , the results show that a significant
proportion of the population uses this service at
3496
least once a week. The results show that there is
a fleet of modern taxis, from the environmental
point of view, having vehicles of recent years in
the city of Ibarra, allows to reduce environmental
pollution in some way because modern cars have
technology that reduces pollution from burning
fuels.
The results of this study highlight the concern for
the regulations by the owners of taxis in the city
of Ibarra, on average 80% of the city's taxis meet
the internal, external and security requirements
for proper circulation and service. Undoubtedly,
this is an element that strengthens the quality of
the service, contributing to customer loyalty and
satisfaction, a situation that confirms the results
of previous work by (Khuong & Dai, 2016) . These
quality factors, added to the perception of
accessibility that users of the service have, mean
that the taxi industry in the Ibarra canton
remains in a situation of adequate competition
compared to other options that are entering the
market, as is the case of digital platforms for
shared transportation, these results contribute to
the studies carried out by (Nie, 2017; Rayle et al.,
2016) .
This study has made it possible to identify
different motivations that users of the taxi
service have when deciding to use it, all these
motivations with greater or lesser weight within
the decision-making process of a rational
individual, contribute to the best of the quality of
life, that is, they are the elements that maximize
the utility of the user. On the other hand, there are
factors that influence the probability of using the
taxi service more or less frequently. One of the
findings to highlight within this study is that
there is statistically significant evidence, which
indicates that in the case analyzed, being a
woman reduces the probability of using the taxi
service in Ibarra on a daily basis. This result
cannot be generalized to all the cantons or
provinces of the country, however, it is an
important finding considering the inequality of
access to certain services by men and women in
Latin America (Organization of American States,
2015) .
www.neuroquantology.com
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On the other hand, age is a significant element
that affects the probability of using the taxi
service at least once a month, this result shows
that certain age groups are more or less likely to
use the service. This result must be analyzed in
greater detail since other factors that could affect
the characteristics of each age group that present
significant results are not considered, however, it
does indicate that in the case analyzed there are
certain age groups that are willing to use the
service, thus improving the conditions of access
to jobs, studies or spaces, eliminating inequality
of access due to transport conditions within the
groups analyzed, results that are in line with the
work of (Gallo, 2018; Jones & Lucas, 2012; Lucas,
2012) .
This
work
allows
making
some
recommendations for public policy managers
and directors of taxi service companies: a) it is
important to consider quality as a fundamental
element in the provision of transportation
services; b) it is necessary to ensure equal access
to transportation services for women and other
vulnerable sectors of society; c) innovation in the
service must be a constant within the sector in
view of the entry of new transport alternatives
based on digital platforms, although they do not
yet have a representative presence in the canton,
it is towards where modern cities around the
world are tending. world.
Considering some limitations of the study, the
study period is limited and the sample, although
representative, is small. The information
provided for analysis is not dynamic, so it is a
static picture of reality. It would be interesting to
build a database that can be expanded and
evaluated from the perspective of a data panel.
The size of the sample can cause noise on some of
the variables considered. Because it is a first
approximation in the Ecuadorian case, the study
cannot be compared with previous studies.
As future lines of research, it is possible to
identify other factors that affect the probability of
using the taxi service; Additionally, comparative
studies can be carried out between different
cantons, provinces or Latin American cities in
order to identify additional or coincident
elements within the transport service.
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