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ABSTRACT

The fast growth of “ride-hailing” platforms such as Uber or Cabify poses important challenges and
questions in the cities where they are implemented. According to an official Uber report, in 2018 the
company made 14 million trips a day. This new offer of services could improve the supply to segments
of demand that previously had greater difficulties in accessing taxis or public transport, for example,
young people who moving for leisure, low-income families or residents in the periphery of the cities.
When the number of vehicles is lower, they tend to concentrate in the central areas, leaving relatively
more remote areas without efficient service. This paper, with a novel approach, has an objective to
analyze the impact of ride-hailing platforms on traffic accidents with at least one dead or seriously
injured person in the Madrid municipality from 2014 to 2018 and seeing whether, since their arrival,
the most vulnerable districts have reduced traffic accidents with young drivers who had consumed
alcohol. For it, a regression analysis has been carried out using a Random-Effects Negative Binomial
Regression (RENB). The results of the model show that Uber and Cabify services are related to
reducing urban accidents. Moreover, in the case of the most vulnerable districts, accidentality with
young people and presence of alcohol has also been reduced.

Keywords: ride-hailing, drunk driving, traffic fatalities, young drivers, Uber, Cabify, vulnerability.

1 INTRODUCTION

Traffic fatalities are one of the leading causes of death in children and young people, aged
between 5 and 29, in the world. Every 30 seconds a person dies from a traffic accident, that
is, around 1.35 million people a year. Globally, more than 90% of fatal crashes occur in
low-income and middle-income countries (LMIC). Even in high-income countries, people of
lower socioeconomic status are most at risk of being involved in these types of accidents [1].
Alcohol use is a leading risk factor in low-income countries, where alcohol has been detected
in 33-69% of fatally injured drivers [2], [3]. In Spain, more than 43% of young, killed drivers
in 2018 tested positive for alcohol, drugs or psychotropic drugs [4].

The entry into service of “ride-hailing” platforms, such as Uber, than operates in more to
630 cities in 80 countries of the world [5], or Cabify, present in 11 countries and more than
90 cities in the world [6], can improve supply in demand segments that previously had greater
difficulties in accessing the taxi and reducing deaths and injuries caused by driving under the
influence of alcohol.

The investigations carried out in cities where this type of service operates have provided
diverse results in terms of their effects. A report by MADD (Mothers Against Drunk Driving)
shows that this type of services offers positive results in terms of road safety: young people
prefer to use this service as a designated driver instead of trying to drive themselves home
after they had too much to drink. The study results are also supported by other data: after
UberX launched in cities across California, monthly alcohol-related crashes decreased by
6.5% among drivers under 30 [7].
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Leaning on the World Health Organization (WHO), which states that vulnerable areas are
more likely to traffic fatalities from alcohol intake [2] and research showing that this type of
service offers positive results in terms of road safety, this study will briefly analyze whether
there is any relationship between the social characteristics of the different districts of Madrid
and traffic accidents with at least one dead or seriously injured person with young drivers
who had ingested alcohol.

2 METHODOLOGY
2.1 Traffic accidents data collection

Firstly, it has been contacted with Statistical Service of the Directorate-General for Traffic
of Spain [8], to request them the registration of accidents of the Madrid municipality. This
registration has information of accident type, location, vehicles involved, date, hour, victims,
etc. The classification of the severity of injuries has been made using the methodology of the
Directorate-General for Traffic of Spain, stating that a person involved in a road accident that
requires hospitalization for more than 24 hours is classified as a seriously injured
person/victim with a serious injury, while a crash victim that requires only emergency
assistance or hospitalization for less than 24 hours is classified a slightly injured victim [9].

To continue, the Madrid municipality is divided into the 21 districts which comprise it
(Fig. 1). This procedure enables a comparison of diverse urban zones or areas to be made,
each of them with different urban or socio-economic parameters. Therefore, the geospatial
unit of analysis is the district, not the individual street or crash location [10].

For classifying the traffic accidents for district, it has been necessary to trace accident by
accident to know the street, road, avenue or promenade where the accident occurred,
and with the help to the Official Madrid Street Map [11], locate the accident in its
corresponding district.

1 Centro

2 Arganzuela

2 Retiro

4 3alamanca

5 Chamartin

6 Tetuan

7 Chamberi

& Fuencarral-El Pardo
9 Moncloa-Aravaca
10 Latina

11 Carabanchel

12 Usera

13Puente de Vallecas
14 Moratalaz

15 Ciucdlad Lineal
16Hortalera

17 Villaverce

18 villa de vallecas
19Vicalvaro

205an Blas-Canillejas
21 Barajas

Figure 1: Map of the 21 districts of Madrid. (Source: Own research.)
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After geolocating all the accidents, the dependent variable for each of the 21 districts of
Madrid will be the following:

—  Traffic accidents with at least one person dead or seriously injured with young
drivers who had ingested alcohol

The age range for young drivers covers from 16 years, in the case of involved moped
accidents, up to 35 years. According to the report “Nightlife: an exclusively Spanish rite?”,
young Spanish people from 16 to 29 have more leisure time, which invites them to go out
more at night [12]. In this paper, the age has been extended to 35 years, because from 31
years of age young people prefer quieter plans such as going out for lunch or dinner [13], and
in these cases they can also consume alcohol.

2.1.1 Modelling urban traffic accidents

To analyze accident frequency data, it is very common to apply the Poisson regression model
[10], but these models can present over-dispersion. This is one remarkable characteristic of
crash-frequency data: the variance exceeds the mean of the crash counts, in these cases it is
advisable to resort to the Negative Binomial Regression [14]. In this study, the accident data
presented over-dispersion, therefore the Poisson regression model was discarded (Table 1).

Table 1: Mean and variance of accidents with at least one person dead or seriously injured
involving young drivers who had ingested alcohol. (Source: Own research.)

Variable Obs. Standard deviation Mean Variance
Traffic Accidents 105 1.551 1.743 2.404

For the present study, the accidents produced in the 21 districts of Madrid municipality
for five years (2014-2018) have been compiled. These data collect a temporal evolution and
the best way to model this data is by considering as cross-sectional panel data structure,
whose adapted model is known as Random-Effects [15].

Shankar et al. [16] have identified the Random Effects Negative Binomial (RENB) model
as more appropriate for modelling median crossover crash frequencies in relation to
geometric and traffic variables in Washington State. Thus, the Random Effects Negative
Binomial (RENB) model has considered for this study which incorporates a random location
specific effects into the relationship between the expected numbers of crashes and
the covariates.

The structure of the RENB model used in this study is as follows:

E(Air) = exp (BXie +u; + &), (1)

where E(Aj) represents predicted number of fatal or serious crashes in each district 7 in year
t, X the vector of explanatory variables, B is the vector of estimable parameter, &;; is the
vector of residual errors, and u; represents the random effects for i location group and exp
(u;) is gamma distributed with mean 1 and variance a;, where a; is the over-dispersion
parameter in the Negative Binominal model [17].

2.1.2 Variables analysis

Uber arrived in Madrid in September 2014 with its UberPop version. It allowed that any adult
person with a driving license register as a driver on the platform and perform transport
services at the request of users. This service was operative until December 2014. Uber
resumed its services in Spain in March 2016, adapting its model to current legislation.
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From that date, Uber employs professional drivers (self-employed person or company)
with a VTC licence. Meanwhile, Cabify, the main competitor in Spain of Uber, has been
operating in Madrid from 2011.

Although the logical thing would have been to take years prior to 2014 for this analysis,
for the presence of Cabify in Madrid, but 2016 has been considered the first year with the
presence of these services in the city of Madrid, for the following reason; the National
Commission of Markets and Competition claims that during the period from January 2000 to
September 2015, an investment in initiatives related to the collaborative economy of
$25,972 million was recorded worldwide. But this evolution was especially notable in the
last two year, increasing from 1,820 million dollars in 2013 to 12,890 in 2015, of which, 62%
went to transportation [18].

This paper mainly analyzes whether Uber and Cabify have helped to reduced the traffic
accident with young people and alcohol in the most vulnerability districts. For it, a variable
has been included to identify those districts with certain conditions of risk, fragility and
disadvantage that make it possible to enter a critical situation of disadvantage. This variable
has been denominated Social Status eqn (2), and it is a indicator calculate from the average
household income in each district, following the methodology indicates in a report produced
by the Territorial Coordination and Social Public Cooperation Area of Madrid, for
elaboration of the territorial vulnerability index of neighborhoods and districts of Madrid and
vulnerability ranking [ 19]. The values of the average annual income have been extracted from
the Urban Indicators (Urban Audit) prepared by the National Statistics Institute (NSI) [20]

Average income district (2)

Social Status = =3 : —
Y{=,Average income district;

where:

Average household income

Z'Dist_rict'21
i=District 1

Average income district =1 — (. - . 3)
Average household income;

The Absolute Unemployment Rate has also been taken into account eqn (4), because it is

one of the most used variables to relate traffic accidents and social inequalities between areas

or territories [21]

Number of unemployed by district

Absolute Unemployment Rate = x 1000. 4

Active population by district

Due to the lack of reliable data for the active population at the district level, “the working
age population (from 16 to 64 years)” has been considered instead.

The data has been obtained from the public data bank of the Madrid City Council and its
annual Statistical Yearbooks [22], [23].

Furthermore, it is interesting to take into account the number of leisure establishments per
district, as they can be a focus of attraction for young people. Tables 2 and 3 show a summary
of the explanatory variables and their descriptive statistics, respectively.

Table 2: Explanatory variables. (Source: Own research.)

Explanatory variables Definition

Number of premises dedicated to the catering, leisure and entertainment
activities (data in thousands)

Factor used to measure the presence of Uber and Cabify in each year
analyzed (0 No, 1 Yes)

Leisure establishments

Ride-hailing

Social status Indicator calculated from the average household income in each district
Absolute unemployment rate Elxlt;(;ac;t;j 1)1nemployed population by district to working age population (per
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Table 3: Descriptive Statistics. (Source: Own research.)

Standard

Explanatory variables Obs. Maximum Minimum . Mean
deviation
Leisure establishments 105 3.097 0.029 0.587 0.804
Ride-hailing 105 1 0 0.492 0.6
Social status 105 0.485 0.461 0.001 0.048
Absolute unemployment rate 105 36.341 2.723 7.283 13.988
3 RESULTS

As previously mentioned, for this analysis, data from 2014 to 2018 were considered. The
model is statistically significant as can be seen below in Table 4. The ride-hailing services
variable is statistically significant with a negative coefficient, which shows that the entry of
these services has reduced accidents with young people and alcohol, as Meyer [7] and
Greenwood and Wattal [24] claimed.

Social Status or vulnerability is significant and with a negative coefficient, which means
that since the entry of the Uber and Cabify services, the most vulnerable districts of Madrid
have seen reduced accidents with young drivers who had ingested alcohol. It is important to
highlight that victims of a serious or fatal accidents do not necessarily have to live in the
district where the accident occurred, due to the accident could have occurred when returning
home from a party. In the case of unemployment, this variable is significant with a positive
coefficient, which shows that accidents increase with the presence of young people and with
the number of unemployed, as stated Yusof et al. [25].

Regarding leisure establishments, this variable is significant with a positive coefficient.
This means that there is a strong relationship between the agglomerations of leisure
establishments (restaurants, pubs, theatres, cinemas...) and a higher concentration of
accidents, with serious injuries or deaths with young drivers who have consumed alcohol, in
the Madrid municipality.

Table 4: Results of the estimated models. (Source: Own research.)

Dependent variable

Traffic Accidents with young people and alcohol

Independent variables (z-statistics in parentheses)

Leisure Establishments 0.441%%(2.90)
Ride-hailing -0.382* (-2.36)
Status Social -341.3* (-1.96)
ﬁ::eolute Unemployment 0.0332%(2.07)
Log Likelihood -167.153
LR chisq 1.72

Prob < chisq 0.000%**

***Significant at 0.001 level; **Significant at 0.01 level; *Significant at 0.05 level.
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4 CONCLUSIONS
The findings presented in this study reveal that the arrival of ride-hailing services in the
Madrid municipality is related to the decrease in accidents with seriously injuries or deaths
with young drivers who had ingested alcohol. The analysis also shows that these services
have had a positive impact in the most vulnerable districts, reducing this type of accident.
Furthermore, unemployment, as well as the presence of leisure establishment, increase traffic
accidents with young people.

Finally, this study has only considered the traffic accidents with at least one person dead
or seriously injured with young drivers who had ingested alcohol. But it is very interesting
to analyze what happens with other types of accidents. That is why, at present, this line of
investigation continues and it is being analyzed how vulnerability and the presence of Uber
and Cabify affect the 21 districts of Madrid, considering as new dependent variables the
traffic accidents with at least one person dead or seriously injured:

—  Weekends and holidays
—  Weekends and holidays with young people
—  Weekend and holidays with the presence alcohol or drugs
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