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1.  Brief status of the problem  
 
The city of Quito will shortly inaugurate the first line of the metro system after a 
wait of 7 years for its inauguration (due, mainly, to differences in calculation in the 
first studies). The entry into operation of the metro involves the possibility of 
solving several of the most important mobility problems in the city. 
 
The difficulties of mobility in the city of Quito begin with the morphology of the 
city, which extends into a south-north axis with more than 80 km long and 5 km 
wide, in conjunction with the displacement of population towards the periphery 
of the city. 
 
In this way, the need for mobility and quality deficiencies of mass passenger 
transport services have an impact on the continued growth of motorized trips to 
work or other activities and the expansion of the number of private vehicles. In 
this context, each driver loses approximately 28 hours a year in traffic jams, due 
to the number of vehicles that circulate. This generates, as a consequence, 
environmental and road safety problems. 
 
Despite the capacity of the metro to reduce these negative conditions, the biggest 
challenge for the city is to move from vehicles to mobility, but previously the city 
must build a smart system of urban mobility, the same that is feasible to be 
achieved in the years to come. 
 

2. Presentation of the case study 
 

2.1. Legal perspective 
 
The Constitution of Ecuador (Ecuador, 2008) states that: "The capital of Ecuador is 
Quito." In the same constitutional text, it is specified that Quito is the seat of the 
Government National Assembly (Legislative Power), of the National Court of 
Justice (Judicial Power) and of the organs of the electoral function. 
 
In same way, the Law for the Regime of the Metropolitan District of Quito 
(Ecuador, 1993) states that: "The canton to which the capital of the Republic 
belongs is called the Metropolitan District of Quito.", a condition under which, in 
addition to other attributions, it confers exclusivity in the regulation of land use 
and occupation; the planning, regulation and coordination of everything related 



 X.S. Page 4/20 

to public and private transport1; the prevention and control of environmental 
pollution; and, the integration and participation of the community. 
 
Additionally, in accordance with the levels of territorial organization contained in 
the Organic Code of Territorial Organization, Autonomy and Decentralization 
(Ecuador, 2010) the condition of the Metropolitan District empowers Quito to 
build its own Statute of Autonomy, which constitutes the institutional norm basic 
of the metropolitan decentralized autonomous government2.  
 
In this sense, "The statute shall establish, at least, its denomination, symbols, 
principles, institutions and organs of the metropolitan government and its seat; as 
well as, the identification of their competences, assets, income and own 
resources.” (Article 77 of the aforementioned legal body), besides contemplating, 
in a mandatory way, deconcentrated structures for the management of their 
competences involving citizen participation. 
  

2.2. World Heritage 
 
One of the most important elements to be highlighted is that the city of Quito was 
declared on September 8, 1978 by the United Nations Educational, Scientific and 
Cultural Organization, UNESCO, as the first World Cultural Heritage City in 
consideration of, among other reasons, that: 
 

 “Quito forms a harmonious ensemble sui generis, where actions of 
man and nature are brought together to create a work unique and 
transcendent of its kind.” (inform sending by Mr. Ernest Allen Connally, 
Secretary General of International Council on Monuments and Sites, 
ICOMS, to Mr. Firouz Bagerzadeh, Chairman of World Heritage 
Committee, Paris June 7, 1978) 

 
2.3. Territory 

 
The Metropolitan District of Quito (DMQ, by its acronym in Spanish) occupies an 
area of 4,235.2 km. By virtue of the powers derived from the Law for the Regime 
of the Metropolitan District of Quito its territory is divided, currently, into eight 
zonal administrations which contain sixty-five parishes, of which thirty-two are 
urban and thirty-three are rural. This division is based on "administrative and 

                                                        
1 Likewise, the National Competency Council, through Resolution No. 006-CNC-2012 dated April 
26, 2012, transferred the competence to plan, regulate and control traffic, land transport and 
road safety, in favor of autonomous decentralized municipal governments of the country. 
2 This statute has not been made; however, it is one of the first actions will be carried out by the 
new Mayor of Quito, who will take office on May 24 of this year. 
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service deconcentrating, as well as to ensure more effective forms of participation 
of its inhabitants." (Ecuador, 1993). 
 
The Metropolitan District of Quito is a space of high biodiversity derived, on the 
one hand, from the height variations resulting from its settlement in the Andes 
Mountains, and on the other hand, from the rainfall generated in the fifteen types 
of climate which District owns (Municipality of Quito, 2012). 
 
Because its equatorial location, it is determined two phenomena worthy of 
exposes: two seasons-a dry season from June to September, and a rainy season 
from October to May, and a number of daytime hours similar to those at night 
throughout the year, within one average temperature of 17 degrees Celsius. 
 
Conditioned by the rugged orography of the Andean mountains, the city of Quito, 
extends at the foot of the Ruco Pichincha and Guagua Pichincha volcanoes for 80 
km in the south-north direction, while it is only 5 km wide, in its most salient part. 
Graph No. 1 allows to see the city of Quito in the framework of the surface of the 
Metropolitan District. 
 
 

 
Map No. 1 

Quito city inside the Metropolitan 
District of Quito 

 

 

Map No1. Shows 
Quito city in the 
frame of 
Metropolitan 
District. 
 
In blue is 
possible to see 
Quito city shape 
surrounded by 
the District area 
in cream. 
 
In green it can 
be observed, 
towards the west, 
Guagua and 
Ruco volcanoes 
and to the east 
the extinguished 
Ilaló volcano. 

Map 1  Quito city inside the Metropolitan District 
Taken of: http://gobiernoabierto.quito.gob.ec/ 
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2.4. Population 
 
The Metropolitan District of Quito in 1950 had a population of 209,399 
inhabitants. According to the 2010 National Population and Housing Census, at 
that date dwellers were 2,239,191. At present, the projected population is 
2,735,987 inhabitants (National Institute of Statistics and Censuses, 2019). In the 
same way, it is estimated that by the year 2022 it will border the 2.8 million 
inhabitants, of which 68.7% will reside in the urban area; that is, in the Quito city. 
 
Returning to the census data, the poor population in the District was 360,399 
inhabitants, of which 236,698 was in the urban area. In that same sense, the 
population in extreme poverty was of 71,040 inhabitants, being in the urban part 
39,518 inhabitants. It should be noted that at that time, the district population 
reached 15.5% of the country (Quito, 2012). 
 

2.5. Urban Mobility 
 
In last decades, since 1988, the Municipality of Quito has found itself in the 
challenge of improving the conditions of passenger transportation at the level of 
the rural parishes of the District and of providing better mobility patterns in the 
city from the public investment3. Thus, in those years, the first transport system 
with exclusively municipal vehicles began to operate with of double-decker buses 
covering small sections of the city. 
 
Another milestone in that direction was given on December 17, 1995, date on 
which, the operation of the first phase of the Trolleybus System began, which, at 
that time, carried an average of 50,000 passengers daily (Trolleybus, 2017). 
 
Next year, this is in 1996, an exclusive corridor was inaugurated following the 
concept called Bus Rapid Transit (BRT), with articulated trolleybuses and a 
vanguard design of stations on the route and terminal stations. During this period, 
the fleet was gradually increased, as well as its coverage, through the progression 
of the exclusive lane towards the north and south of the city (the current length 
of the route is 24 km. with 48 stations on the road). The model, from the 
beginning, contemplated having "feeder" buses at the ends of the routes to 
expand coverage and satisfy the "first and last mile" section. 
 
In 2001, following the BTR concept, a new corridor was implemented - with road 
stations, terminals and feeder buses - designated as "Ecovía"-; but this time, with 
a fleet of articulated buses Volvo B10M. Successive investments allowed to extend 
it to the south of the city in 2011, with the opening of the extension "South East" 

                                                        
3 Hereafter, this study will only refer to the mobility situation of the city of Quito. 
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(completing 45 stations along its route). Under the same dynamic, the South 
Western and Central North corridors were implemented in 2012 (with 24.8 km 
and 44 stations on the road). 
 
Concomitantly, throughout the system, over the years the fleet and the 
infrastructures have been permanently renewed, maintaining the service 
standards. As for the fleet, it has incorporated bi-articulated buses. Thus, in 2017 
the municipal transport system, grouped under the name Metrobus Q, daily 
mobilized one million passengers, in all its circuits and routes (Trolleybus, 2017). 
In Map No. 2 it is possible to see the structure of the municipal transportation 
system of the city of Quito. 
 
 

 
Map No. 2 

Municipal Transportation  
System 

 

 
In the middle Trolleybus System (1995). At the top, South Western & Central North 
Corridor (2012). Finally, at the bottom Ecovía & Eastern Corridor (2001 y 2011) 

Map 2 Municipal System of Public Transportation 
Taken of: http://gobiernoabierto.quito.gob.ec/?page_id=1767 
 
Given the morphology of the city, the different BTR corridors were structured 
longitudinally; that is, from south to north, conditioning transfer stations between, 
mainly, the ends of the routes for the east-west axis. The hours are: from Monday 
to Friday, from 06:00 to 00:00. Saturdays and Sundays from 06h00 to 22h00. 
 
Next to municipal transport networking, there are in a south-north and east-west 
direction, a “conventional” public transport network (private bus operators) 
consisting of 134 lines. Regardless of whether the service is provided by the Capital 
City Municipality or by the private transport bus operators, in the city of Quito, the 
cost of the ticket is US $ 0.25 cents. 
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In order to complement the scheme, there are taxi cooperatives equipped with a 
taximeter. The cost for the minimum distance is US$ 1.5. In the other distances, 
the taximeter counts starting at 50 cents. There are also private vehicles that 
operate with Uber and Cabify. 
 

2.6. Towards smart mobility 
 
Will soon enter in the landscape of mobility in Quito the first subway line, financing 
by State and municipal resources. The start of operations is expected at the end 
of 2019; however, at the moment it is fulfilling test trips. This infrastructure will 
become the backbone of the mobility system in the city and it contains the 
potential to drive a series of transformations towards smart mobility. 
 
Just like that, metro access systems through cards, whether magnetic stripe or 
contactless, will allow evolution in the way in which tickets are now paid for the 
mass, municipal and private transportation and, probably, that will be the first 
step towards the “Mobility-as-a-Service” model. 
 
In that sense, at present, it is not necessary to pay an additional fare at the end of 
the routes to get on the feeder buses that prolong the road corridors, nor in the 
changes between them; however, there is not yet an Integrated Ticket System 
concept. 
 
In this perspective, additionally, the articulation between the legacy infrastructure 
with the metro system will be a challenge with a view to achieving synchrony 
between the requirements of the users and the horizontal displacements around 
the metro route. 
 
So, the starting point towards smart mobility will be the development of the 
“mobility data layer” that includes information from private providers (buses, 
taxis, e-hailing, etc.) and within this, the development of standards, security in 
access to data; but mainly, the criteria of regulation and the financing of it. 
 
Complementing the above, the city has an important network of video cameras, 
cameras and sensors for speed control, traffic lights, etc., whose information 
reaches a command center, called the Mobility Management Center, which must 
be made smart by incorporating the data of other dispersed systems under the 
help of new data storage capacities, analytics, AI, machine learning, in other 
words, achieving "digitalization". 
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3. Problems in the mobility of Quito and its solutions 
 

3.1. Problems of mobility in Quito 
 
Mobility in the city of Quito is conditioned by its morphology: in effect, occupation 
of the territory tends to expand towards the north and south ends of the city, but 
in addition, there is horizontal dispersion and settlements in unsuitable places or 
in the valleys that surround the city. 
 
This phenomenon of territorial diffusion, imbricated with the progressive 
displacement of the population to the periphery, implies the "loss of territorial 
density in the most consolidated and served areas of the city" (Quito, 2012, p.57) 
and pressures a continuous expansion of public services, including mobility, with 
the displacement of demand over a relatively inelastic supply. 
 
The above actually impacts the growth of motorized and non-motorized trips 
(walking or cycling) from residential areas, mainly to the so-called "hypercenter". 
It also happens that motorized trips prevail over non-motorized ones in an 85-15 
ratio, although within the motorized ones, the use of private transport fluctuates 
around 20%, but in the occupation of streets and roads, the 70% corresponds to 
private vehicles, while the difference is for collective transportation. 
 
As for the hypercenter, this "is the area where the greatest number of public and 
private urban facilities is concentrated, as well as sources of work, is the one that 
attracts the greatest number of trips in the MDQ" (Quito, 2014, p.332). In fact, 
45% of the total trips in public transport are directed to such place. 
 
In another aspect, the automobile dependence is on the rise, causing productivity 
losses. Thus, "In Quito, drivers lose 28 hours a year stuck in traffic, by the number 
of vehicles that circulate. This was determined by a study carried out by transport 
consultancy Inrix, called Global Traffic Scorecard "(Diario El Comercio, November 
3, 2017). 
 
This increase in the urban vehicle fleet, if the upward trend continues, will mean 
that "the road network would go into saturation. In other words, alarming 
percentages of vehicle flows with prolonged stagnation and very low traffic speeds 
would be generated "(Quito, 2012, p.60). The expressed can be illustrated in 
Figure No. 1: 
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Figure No. 1 

Projection of the saturation conditions 
 of the main transport network 

 
Green operation velocity >50 Km/h. Normal Flow 
Blue operation velocity 30-49 Km/h. Mean Flow 

Purple operation velocity 10-29 Km/h. Critical Flow 
Red operation velocity < 9 Km/h. Saturated Flow 

Figure 1 Projection of the saturation conditions of the main transport network 

 
In addition to the road safety problems, that arise from a greater load of 
vehicles on the roads, is the increase in environmental pollution, especially 
in terms of greenhouse gases. In effect, the Municipality of Quito (2019) 
estimates that: 
 

The carbon footprint calculated for the city is in total 5,164,946 tons 
CO2eq, distributed as follows: transport sector with the highest 
percentage with respect to total emissions (56%) emits 2,902,402 tons 
CO2eq, in second place the residential, commercial and institutional 
sector with a generation of emissions of 1,016,305 tons CO2e (20%), 
the solid waste sector with 661,689 tons of CO2e (13%) and finally with 
a percentage of 11% the industrial sector with 584,550 tons CO2eq  

 
Another significant problem for the city revolves around the ability to offer an 
appropriate public transport service in terms of quantity and quality. In this 
sense, the municipal transport service covers approximately 21% of the total 
offer of the Metropolitan District of Quito, while approximately 61% of these 
are made through private buses transportation operators (the difference is 
for school transportation and public and private companies that provide 
service for their employees); however, the demand is still above the supply4. 
 
It is worth mentioning that, the quality of the service offered by private operators 
is unsatisfactory since, among other aspects, it does not comply with routes, they 

                                                        
4 The number of trips in the District is approximately 4.5 million. Of these, 2, 7 million correspond 
to the collective passenger transport. The unsatisfied demand would exceed 6,000 trips, which 
would currently be served by informal services (Quito, 2014), without considering the 
accumulation of passengers among buses that exceed acceptable averages. 
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do not have time tables circulation, the units sometimes circulate with excess 
speed on the routes and 80% of the public transport offer has an occupancy rate 
at peak hours, exceeding, notably, the maximum limit of 6 people per m2. 
 
As the Municipality of Quito assures (2014), these problems are originated, 
mainly,  in the "lack of decision of the operators to work as true business entities" 
(page 340). These conditions, together with the limited supply of municipal 
transport, would lead the population towards the desire to have their own means 
of mobilization. 
 
Finally, in terms of traffic management in the city, there is a series of unresolved 
aspects. Among these are: the need to improve the average traffic speed (by 
congestion), the management of public parking and the reduction of emissions. 
All this, plus the improvement in the indicators of accident rate and the planning 
and repowering of infrastructure vial. 
 

3.2. The solutions 
 
The main response of the city to the different mobility problems is structured 
around the Quito metro, whose implementation seeks to expand service coverage 
and reduce travel times, which would decrease the mobilization requirements in 
private vehicles and, ultimately, it would alleviate the traffic congestion. 
 
To this is added a new form of public transport organization in Quito through an 
integrated fare system and the strengthening of the municipality in the roles of 
regulation and administration of mobility, in the following terms: 
 

It also highlights the structuring of a fare integration system that, 
based on modern technology, allows citizens to travel to several 
destinations with a single ticket and determines the need to structure 
a common transportation fund, administered by the municipal 
authority. In order to sustain the system, the study determines the 
need to establish a municipal public transport authority that exercises 
the planning, regulation, supervision and control powers of 
transportation and, additionally, exercises municipal authority in the 
sector. The study also defines the creation of the Public Company 
Metro de Quito (Metro, 2019). 

 
The subway works began in 2012 with the expectation of opening its operations 
in 2016, but due to problems in the financial studies it was stopped until they were 
overcome, deferring the start date for December of the current year 2019. The 
time of construction of each of the two planned phases is 18 months for Phase 1; 



 X.S. Page 12/20 

and, of 36 months for Phase 2. At the moment the percentage of progress of the 
project is 80%. (Metro, 2019). 
 
In technical terms, the first line or "Line 1" will extend through the city in the 
already well-known south-north direction in a distance of 22 km, a section that 
will be covered with an average speed of 37 km / h, which implies 34 minutes to 
travel through 15 underground stations. The expected demand will be 400,000 
passengers per day. 
 
Considering that more than a third of trips originate in the southern part of the 
city, the subway will allow the connection between workers and the location of 
work sources (analogously to Columbus, OH), while offering mobility alternatives 
for the population of the north end. Regarding the distance that users must travel 
to access the metro stations, the Municipality of Quito has sated the following: 
 

Regards accessibility, three criteria have been established: very 
high, for neighbors who will take up to 5 minutes to get to the 
transportation system. Very good, up to 10 minutes; And well, 
between 15 and 20 minutes. This is defined at a distance of up 
to 1 000 meters. In this way, the result will be one hundred 
percent coverage of the population from the point of view of the 
integrated mass transport system (Metro, 2019). 

 
 

 
Map No. 3 

Municipal Transportation System 
 (including metro line) 

 
Metro “Line 1” has a sort of wave outline which permits to cover the main points of 
the demand in the city. 

Map 3 Municipal System of Transportation including metro line 
Taken of: http://gobiernoabierto.quito.gob.ec/?page_id=1767 
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In sum, Map 3 allows to observe the design of the Integrated Mobility 
System of Quito (municipal system) including metro Line 1. 
 
Other complementary solutions to mobility improvement involve the 
extension of the BTR exclusive corridors; the conceptualization and 
execution of massive transport projects for the valleys surrounding the 
Nation´s Capital; metrocables (urban cable cars) that allow access to 
population settlements in steep places and mountainous; the renewal of the 
fleet; among others.  
 
To this, it is added the strengthening of non-motorized transportation 
through the adoption of pedestrian areas in various sectors of the city, the 
improvement of public bicycle infrastructure (including electric) and cycle 
paths. 
 
In terms of traffic improvement, the "Strategic Vision of Mobility for the 
Metropolitan District of Quito 2015 - 2030" (Quito, 2015) includes the 
Optimization of the Traffic Light Control Center5, and the Data Center6 
Design and Implementation to be used in mobility planning. 
 
In the same way, it will tend to identify new management mechanisms for 
vehicle parking spaces, the promotion of online jobs for public and private 
workers and the use of shared vehicles, among others. 
 
In another aspect, to combat greenhouse gas emissions and control the 
mechanical conditions of vehicles, since 2002 Quito has had a technical 
review system prior to annual registration (twice a year for heavy-duty 
vehicles such as buses and taxis). 

  
4. Analysis of the case  

 
4.1. Digital layer 

 
It is evident that Quito will have in shortly a solid infrastructure in terms of 
mobility, from which a set of urban mobility services will be generated; However, 

                                                        
5 Project description: 
- Improve the synchronization and the general operation of the traffic light system to optimize 
the distribution of green time at signalized intersections. 
- Definition of the parameters that optimize the operation of the traffic light system according to 
the daily variations in traffic and progressive adaptation to changes in traffic 
6Project description: 
- Installation of servers and active elements equipment, software, traffic counters and others to 
obtain information that allows an efficient decision making in the Mobility Secretariat.  
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it still could not enter the category of "intelligent city", because it has not yet 
developed the intermediate layer between those of infrastructure and services, 
known as "digital layer". 
 
In fact, according to the academic contribution of IGLUS, EPFL "Traditionally, 
systems are comprised of two main layers: an infrastructure and a service layer. 
The main point that differentiates a smart city is the addition of a third layer in-
between the original two: a digital or data layer "(2015a, p. 4). 
 
In this regard, the Strategic Diagnosis of the Metropolitan District of Quito in 
defining this category, “smart city”, points out the following: 
 

Is Quito a Smart City? 
A city - the Metropolitan District of Quito - is smart if it adapts to the 
needs of the people, where the natural and anthropic space 
communes in a vision of synergy and optimization of resources, with 
the contribution of the best production and efficiency practices and 
the application of clean technology. It guarantees the best growth 
conditions to ensure that all citizens enjoy prosperity. Compact, 
connected, walkable, comfortable city, where people meet, 
undertake, create and build, with a municipality that brings the 
management closer to the citizen. 
Extracted from the Work Plan of Mayor Mauricio Rodas Espinel. 
(Municipality of Quito, 2014, page 353) 

 
The contributions elaborated by IGLUS, EPFL recognize that there are 
multiple definitions for the category "smart city", the same ones that obey 
the different dimensions that allow the systemic understanding of the city.  
 
In this sense, the conceptualization proposed by the current Mayor of the 
city of Quito (period 2014 - 2019, which will end on May 24, 2019), conceived 
within the social dimensions (with allusions to the economic and 
environmental dimensions), although it is highly relevant, it does not fit with 
the approach that prioritizes the technological dimension because its 
pervasive effects can potentially improve infrastructure and existing 
services, in addition to promoting a new one; as it impacts, in different ways, 
on the administration and governance of the city. 
 
It is true that the city has transport infrastructures, devices applied to 
mobility and multiple improvement projects within the "Strategic Vision of 
Mobility for the Metropolitan District of Quito 2015 – 2030”, (Quito, 2015) 
(as it was mention in the first part of this section and footnotes 5 and 6), but 
all these initiatives are scattered and are not based on the power of the 
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Internet of things, mass data, machine learning and artificial intelligence, to 
name a few technologies that make up what it is known as "digitization". 
 
In this way, the aforementioned efforts are not oriented towards the 
construction of a digital layer designed to promote the entire mobility 
infrastructure and to promote new and improved mobility services; as well 
as, there are no regulation lines of such changes, as the same digital layer. 
 

4.2 Transition towards smart mobility 
 
IGLUS, EPFL (2015a, p.6) thinks that there are four main implications of the 
development and transition into smart cities: 
 
1st   Management and governance of the infrastructures (which include a 

mix of old legacy infrastructures with the new smart ones). 
2nd  Management and governance of the new services layer (with challenges 

in: execution, regulation, and others). 
3rd  Governing the socio technical systems (the urban institutions and the 

rules of this system). 
4th  The management and governance of the data layer, “a role, which is 

typically not undertaken by cities but that they now must adapt to do”. 
 
In this sense, it is indisputable that the municipal authority has privileged the 
"Demand pull" concept in compliance with its legal competences, therefore, 
it has selected solutions compatible with the citizen requirements on those 
positions limited to finding consumers of services and financial profitability. 
 
Previous assertion is justified in as much, it is highly probable that the 
municipal intervention takes place to lead and finance the creation of the 
new digital layer, as well as its implications in the layers of infrastructure and 
services; but above all, to conceive policies and create regulatory 
frameworks that lead the city towards smart systems of urban mobility. 
 
Now, the transition to intelligent urban mobility is supported in two different 
pathways: Improvement and Shift, which will be discussed below. 
 

4.2.1. The Improve Pathway 
 
Monitoring of urban transport infrastructures is made possible by data 
collection devices. In this perspective, the Municipality of Quito controls 
from the Mobility Management Center, among others, the following 
devices, (2019b): 
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§ 185 cameras for traffic control. 
§ 63 speed cameras. 
§ 18 speed control points with photo-radar. 
§ Connection with the ECU 911 (emergency system of the city of Quito) 
§ Traffic light system. 

 
Even when the number of devices seems to be reduced, the city has a 
starting point that can be enriched by the power of digitization. In that 
direction, several challenges must be faced prior to such a milestone, being 
the first of a financial nature, after which the city will have to work on the 
integration of the data infrastructure with the legacy one, as well as, the 
standardization, reliability and security of the data and the integration of 
services. 
 
However, once the digital layer is achieved, a new challenge that will be 
presented, it is about its ability to manage the knowledge obtained from the 
data and distribute it in such a way that companies, academia and citizens 
benefit from its potential. 
 
Here also arises the need to prepare the city, through the proper 
management and regulation of infrastructure, services and digital layers, to 
accommodate autonomous vehicles when they make their appearance on 
the scene, because, as Steffen Schaefer says: "Which scenario will emerge in 
your city? It's not a technical question, and maybe also not a commercial 
one. It is based on the regulations you're setting."(Taken from Smart Cities - 
Management of Smart Urban Infrastructures MOOC). 
 

4.2.2. The Shift Pathway 
 
The municipal policy aims to turn the Quito metro into the backbone of the 
city's mobility system. Around this one, it will be grouped the transportation 
of passengers by private operators (buses, taxis, Uber, etc.) as well as 
municipal transport systems. 
 
The development of the digital layer indicated in the previous point will have 
the potential to gather and interpret all the data of the vehicles of the city 
(contained even in an RFID device and even more of those autonomous) and 
the existing mobility infrastructures or planned. The digital layer thus 
conceived will be the one that enables the integration of all mobility services 
and improve their performance in terms of efficiency, resilience and 
sustainability. 
 
According to what has been expressed, it is necessary to refer to the 
"Strategic Vision of Mobility for the Metropolitan District of Quito 2015 - 
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2030" (Quito, 2015, p. 46), which includes the project that appears in Table 
No. 1.  
 
As seen in aforementioned Table, the Municipality of Quito plans to use 
smart cards in the operation of the metro and transport services that will 
revolve around it. 
 
 

 
Table No. 1 

Integrated system of universal collection with smart 
electronic card of public collective transport 

Goal - Implementation of the universal public transport system through 
smart electronic cards. 
- Facilitate and have better control of fare collection. 
- Reduce the supply of informal public transport. 

Description  
- Analysis, review and selection of the integrated system for 
collecting the collective public transport fare in the DMQ. 
- This system concentrates the amount of tickets collected at each 
stop to then make the payment to the transport operators. 

 

Table 1 Integrated system of universal collection with intelligent electronic card of public collective transport 
 
The integrated ticketing system, also known as smart cards, enables 
consumers to use one card to access and pay for all transport modes. As 
Audouin and Finger (2019) say, “these ticketing systems support the 
establishment of both a single fare and a single payment system that is 
transferable across different transport modes, which frees users of the cash 
payment burden and reduces boarding times.” (p. 191) Those transport 
modes can include buses, metro systems, taxis, bike sharing, etc. These 
modes of transport may include buses, trolleybuses, trams, subway systems, 
taxis, shared bicycles, etc. 
 
In front of the municipal projection, the existence of three different 
transport schemes must be mentioned: i) the integrated ticketing system, ii) 
the integrated mobility platform (iii) Mobility-as-a-Service, or MaaS (which 
nowadays is the ultimate mobility scheme). 
 
As can be inferred, the scheme chosen by the Municipality of Quito, despite 
not being a more advanced system, it may evolve towards other higher 
schemes, but an adjustment period must be considered, given that the cash 
payment systems are still the most common in Ecuador (avoiding what is 
known as "digital divide"). 
 
The most relevant aspect of the "smart card" project, however, is its 
capability to modify current transportation patterns due to the integration 
of all transport services and reducing the need for car ownership, achieving 
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the paradigm shift, which states: "From ownership to usership and from 
transportation to mobility ". 
 
Of course, there will be multiple challenges on the road towards the 
realization of Quito's smart mobility system, both for policy makers and 
administrators, but it is clear that the Municipality is also facing the most 
difficult of these, which is the regulation. 
 
Perhaps it should be remembered that regulation can never be an isolated 
act, but necessarily involves conceptualizing and choosing together with the 
stake holders a common destiny towards which all must subsequently 
subordinate. 
 

5. Conclusions  
 
§ Quito is the capital of Ecuador, is in the middle of the world and in 1978 was 

declared as the First World Cultural Heritage City by UNESCO. The city is 
located within an area called the Metropolitan District of Quito, which 
occupies an area of 4,235.2 km and has a projected population, at this time, of 
2,735,987 inhabitants. It constitutes a space of high biodiversity due to its 15 
types of climate. 

 
§ The Municipality of Quito has the competence to plan, execute, regulate and 

control traffic, land transportation and road safety. Since 1988, the challenge 
has been to provide better mobility patterns based on public investment.  

 
§ Since 2017, a municipal transport system has been configured under the BTR 

concept with 3 longitudinal corridors of more than 40 km each and feeder 
buses at the southern and northern ends for the first and last mile. 
Additionally, there is a conventional public transport network (private bus 
operators) made up of 134 transit lines. 

 
§ The difficulties of mobility in the city of Quito are due, in principle, to that it 

occupies more than 80 km long and 5 km wide in conjunction with the loss of 
territorial density in the most consolidated and served areas of the city which 
causes the continued growth of motorized trips to go to work or do other 
activities. In addition, the deficiencies in the quality of mass transit services 
pushes the growth of the number of private vehicles. 

 
§ The new metro, financed with state and municipal resources, will begin 

to operate by the end of 2019. It will become the backbone of the 
mobility system in the city and should promote a series of 
transformations towards smart mobility. 



 X.S. Page 19/20 

 
§ Despite the capability of this infrastructure to reduce the negative 

conditions described above, the Municipality of Quito must promote the 
digitization of mobility as a condition of success. 

 
§ It is highly probable that the municipal intervention will take place to 

lead and finance the creation of the new digital layer, as well as its 
implications in the infrastructure and services layers; but above all, to 
conceive policies and create regulatory frameworks that can take 
innovation (for example autonomous vehicles when they make their 
appearance on the scene) and lead the city towards smart urban mobility 
systems. 
 

§ The Quito metro, also, will play a pivotal role in the mobility system of 
the city as interoperate with smart cards, which despite not being the 
most advanced system, can evolve towards other higher schemes, but 
considering a period of adaptation, given that cash payment systems are 
still the most common in Ecuador. 

 
§ The most relevant aspect of "smart cards" projection is its power to 

modify user behavior patterns, making them indifferent among the 
different alternatives due to the integration of all transport services. This 
implies, the possibility of reducing the demand for vehicles and achieve 
the paradigm shift: "From ownership to usership and from 
transportation to mobility." 

 
§ Finally, the challenges of mobility in other Latin American capitals, such 

as Bogotá, Lima, or La Paz, have many characteristics in common with 
the case of Quito. The success in the implementation of the metro and 
smart card systems, together with the structuring of the digital layer and 
the appropriate regulation, could make Quito a reference point for smart 
mobility for the region. 
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