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Abstract  
 
Public bike sharing services are becoming increasingly popular in recent years in many developed 
and developing cities around the world. This paper explores the issues around the potential shift in 
transport trips due to the establishment and growth of a bike share program in Cuenca. It searches 
the statistics in other global cities by comparing the current modal split between different modes of 
transport post the launching of a public bike share system. The essay consequently demonstrates 
how the main sector of potential users 5 years hence will be those from the public transport and 
pedestrians, and not from the private car sector, as was originally expected. 
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The New Bike Share System for Cuenca and Previsions in Modal Split for the 
next 5 years  

1. Introduction 
 
Today's cities have suffered for decades the increasing traffic pressure and a culture of mobility 
away from citizen well-being, security and environmental sustainability. The aims of urban 
planning in most cities of the world are usually are geared to satisfy the voracious appetite of 
private cars, which always need more space, greater speed and an increased amount of parking 
places. The main roads are widened at the expense of sidewalk space, traffic light times are 
prioritized for motorized flow, parking on the street is always saturated and cars invade sidewalks, 
roundabouts and bike lanes. Not enough is done to calm the culture of the city made by and for 
private vehicles. 
 
Cuenca, a South American city located in the Andes Mountains at 2.530 meters above sea level is 
no exception. With its approximately 330.000 inhabitants it is the third largest city of Ecuador and 
has around 85.000 vehicles that cause traffic, pollution and noise in everyday people’s life.  
 
Besides these common problems for the vast majority of world cities caused by excessive use of 
private cars, the understanding of a change in the mobility policies, with the bicycle included as an 
multimodal transport, is gradually settling in the public administration of Cuenca. The oncoming 
trolley “Four Rivers” and the new integrated massive transport system, with the addition of the 
bicycle as part of the whole trip (beginning from the house door to the final destination) is what 
could solve the general problem of congestion and pollution. In addition, pedestrians have taken 
into account in this new concept of mobility by giving them priority, comfort and security on public 
spaces. 
 
Therefore, in July 2012 the Municipality of Cuenca contracted a study with the firma Movére to 
define the route and characteristics of the urban bike paths network and the new bike share system 
as an individual public transport for its citizens. 
	  	  
One of the objectives of this study was to define whether the bicycle could be a reliable and 
efficient means of transport in a relative flat city, by establishing the location of bike stations so that 
citizens could use a bike for commuting trips, of less than 5km or half an hour. As a result, the 
study established around 135 stations located in different sites of the city and 1500 bikes for the 
whole system. The first phase will be launched at the end of this year, beginning with 28 stations 
and approximately 250 bikes. 
 
One of the motivating and suggested reasons by cycling activists’ organizations and authorities for 
supporting these systems is that they will shift passengers from the blamed car sector to the 
sustainable and environmental friendly bicycle sector. This essay will examine whether the current 
modal split will be affected by the proposed bike share system in the next five years. For this it will 
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look for the shifts between modes in already implemented bike share systems in other cities, the 
survey and other facts carried out in the study. 

2. Description of the Study Area 
 
Cuenca, located in the south of Ecuador, has a density of 90 inh/ha, according to the data given by 
the Municipality. We can see high density zones (= > 142 inh/ha) as in the northeast part of the city 
(Totoracocha, El Vecino, San Blas regions) or the historical center (San Sebastian), middle size 
density zones (94 – 142 inh/ha) situated at the southeast region like Cañaribamba o Huaynacapc 
among others, and low density zones which correspond to the periphery.  
 

 

Figure 1. Population Density in Cuenca 
Source: Mobility Secretary of Cuenca, 2012 

 
The population is divided in three main ages – groups: 1) 29%: 0 - 14 years; 2) 64%: 15 - 64 years 
and 3) 7%: > 65 years. 
 
Cuenca was built over a big river cone, formed by 4 rivers that cross the city: Tomebamba, 
Yanuncay, Machángara and Tarqui. This four rivers joint at the southeast part of the city and form 
the Cuenca River.  
 
According to the data collected in the study, around 85.000 motorized vehicles travel in Cuenca and 
the 70% of the daily trips is made on public transport, that is 410.000 passengers/day, 29 % on 
private car and less than 1% are trips on bikes (Velasco, A. 2013, p. 34). The walking trips are not 
separated as a different mode of transport, but included in the public transport system portion. 
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Figure 2. Number of Cars in Cuenca 
Source: Sustainable Mobility Plan from Cuenca, 2012 

 
In Figure 2 the desire lines every 1000 trips per day show a very intensive movement between the 
northeast and the southwest part of the city, with a high concentration of trips entering the historical 
center. Also a very high percentage of the daily trips come from rural areas such as Milchichig, San 
Joaquín and Baños. These lines also correspond with the density zones illustrated above. 
 

 

Figure 3. Origin and Destination over 1000 daily trips 
Source: Municipal Department for Transit and Terrestrial Transportation – Integrated Transport System 
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In the first part of the study a survey was conducted to establish the citizens acceptance or 
reluctance for a bike share program. A sample group of 728 persons was asked to respond to a 
questionnaire containing 10 questions about mobility and transport preferences, with the following 
socio-economical characteristics: 
 
 

Figure 3. Gender 
Source: Velasco A., 2012. Movére – Emov - EP 

 
 

Figure 4: Age in years 
Source: Velasco A., 2012. Movére – Emov - EP 

 
Figure 5. Socio-economical Level 

Source: Velasco A., 2012. Movére – Emov - EP 
  

Figure 6. Occupation 
Source: Velasco A., 2012. Movére – Emov - EP 

 
 
 
One of the interesting results of the survey was that 37% of the people used private car as daily 
transport, with the remainder using public transport (48%), taxi or walking (see Table 1). Only 1% 
responded that they commute by bike. Almost 1 out of 3 people use a car in Cuenca as a regular 
transport and this is one statistic that the Municipality whises to reduce in the near future. A high 
percentage of public transport users are employed people, manual workers and students, the latter 
being a common target for a bike share program. The preferences of using a bike are also likely 
higher in the student groups compared with other groups. The results show that the selected 
transport is also closely tied with the income levels (employers use more cars than other groups) 
and we can infer that the higher the income is, the higher the use of private car ensues. 
  

37%

27%

11%

24%

18 - 24

25 - 34

35 - 39

40+

15%

49%

37%

High

Medium

Low

36%

28%

19%

5%

4%

8%

Employee

Student

Employeer

Unemployed

Handworker

Other

Total

49%

51%
Women Men 
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 Total Occupation 

Unemploy
ed 

Employ
er 

Employ
ed 

Handwork
er 

Students Others 

Private car 37% 30% 55% 31% 23% 38% 32% 
Public 
transport 

48% 42% 33% 52% 58% 49% 61% 

Taxi 8% 21% 8% 10% 16% 5%  - 
By foot 5% 3% 4% 6% 3% 5% 5% 
By Bicycle 1% 3%  - 1%  - 3% 2% 
Total 728 33 141 265 31 202 56 

Table 1: Daily Means of Transport used by Occupation 
Source: Velasco A., 2012. Movére – Emov - EP 

 
In Table 2 it is important to note that a very high percentage of the surveyed people do not own a 
bike (38.2%), especially for females and this is higher between low income and elderly people. 
 

 Total Gender Age Income 

Male Female 18 - 

24 

25 - 

34 

35 - 

39 

40+ High Middle Low 

I do not own a 

bike 

38% 35% 41% 36% 40% 39% 40% 29% 38% 43% 

1 bicycle 26% 27% 24% 23% 32% 26% 22% 22% 29% 22% 

2 bicycles 20% 21% 20% 22% 17% 23% 19% 18% 21% 20% 

3 o + bicycles 16% 17% 15% 19% 11% 12% 19% 31% 12% 15% 

Total 728 355 373 270 199 82 177 107 355 266 
Table 2: Number of bikes per household/Gender/Age/Income 

Source: Velasco A., 2012. Movére – Emov - EP 

 

3. The bike share system for Cuenca 
 
A typical bike share system consists of a bicycles fleet; a network of automatic stations for pick-up 
of the bicycles, a maintenance program, and a mechanism for bicycles redistribution. Existing 
systems are financed by a combination of subscription revenues and public funds, including 
revenue from advertising and parking payments. Many existing systems are controlled by a public 
entity and there are a number of business models completely transferred to the private sector. 
 
Cuenca also has a very strong university population, with around 40.000 registered students each 
year. The climate is in general quite good for cycling as it does not go below 50 C during the day, 
although it has a rainy season from April until June. The topography is not also an inconvenient 
factor in that its main attraction sites are on the flat, with peripheral slopes. The car speed averages 
around 20 km/h in the main streets, with a higher speed in the peripheral surroundings of the city 
(Velasco, 2012, p. 174). 
 
One important criteria of the configuration of a bike share system is that it should be a multimodal 
transport, where it maximizes the use of public space and the economic costs of transportation. Bike 
stations can therefore be located to link with public transport stations, important public institutions, 
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schools, parks and other common origination sites, which carry high destinations traffic for 
everyday trips. From another point of view, when seeking to achieve the promotion of alternative 
means of transportation, the Development and Land Use Master Plan, (PDOT, 2011, p. 128), 
proposes to generate mobility incentives for shifting trips from the private car to the bicycle by 
locating some stations in high income and commercial zones (See Figure 9). 
 
Therefore, for the first year, the study established a pilot phase with 28 stations and 218 bikes in El 
Ejido region, - a mix use area with high-income residential zones, business center, public 
administration buildings and important high schools and universities, and additional connective 
stations in other parts on the periphery as the airport, main bus station, the Jefferson Pérez stadium, 
the historical center and the popular market “El Arenal”.  (Velasco, 2012. p. 182), During 8 years 
the system will grow until it has around 1500 operating bikes and 135 stations distributed in all the 
city as shown in Table 3.  
 

Concept Year 

2013 

Year 

2014  

Year 

2015 

Year 

2016 

Year 

2017 

Year 

2018 

Year 

2019 

Year 

2020 

Year 

2021 

Year 

2.022 

Functioning 

bikes 

218 328 429 729 963 1.215 1.377 1.539 1.539 1.539 

Number of 

Stations 

28 42 55 81 107 135 135 135 135 135 

Table 3: Growing rate for public bike system Cuenca for ten years 
Source: Velasco A., 2012. Movére – Emov - EP 
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In the following table one can see that the majority of stations are located next to bus stops or big 
transport stations such as the main bus station “Terminal Terrestre” or the Airport. 
 

Table 4: Location of bike stations at pilot scheme (2013) 

Station 
Nr. Name Location 

Connection 
with public 
transport 
stations 

E01 Parque Calderón Simón Bolívar y Luis Cordero X 
E02 B. Del Padrón Solano y 12 de Abril  
E03 Parque de la Madre 12 de Abril y Federico Malo X 
E04 Paucarbamba 1 Av. 12 de Abril con Paucarbamba X 
E05 La Iglesia “El Vergel” Av. 12 de Abril y Las Herrerías X 
E06 Plaza del Herrero Las Herrerías y De las Retamas  
E07 10 de Agosto y Francisco Moscoso 10 de Agosto con Francisco Moscoso X 
E11 Estadio Avda. Fray Vicente Solano y Remigio Crespo X 
E12 Virgen de Bronce Avda. Fray Vicente Solano con 10 Agosto X 

E14 
Juan Rodríguez y Gonzalo 
Cordero Av. Juan Rodríguez Vintimilla con  Gonzalo Cordero Dávila 

 

E15 10 de agosto y Agustín Cueva Av.10 de Agosto con Agustín Cueva X 

E16 
10 de agosto y Ricardo Muñoz 
Dávila Avda. 10 de Agosto con Av. Ricardo Muñoz Dávila 

X 

E17 
Ricardo Muñoz Dávila y Luis 
Cordero D. Av. Ricardo Muñoz Dávila y Luis Cordero Dávila 

 

E18 Universidad de Honorato Loyola Honorato Loyola X 
E19 Puerta de la Universidad A. Cueva Daniel Córdova y Agustín Cueva X 
E21 U. De Cuenca Av. 12 de Abril X 
E24 Plaza San Roque Av. Loja y del Faro X 
E31 Plazoleta de El Rollo Huaynacapac y de El Rollo X 
E32 Registro Civil Manuel Vega Dávila y Alfonso Jerves X 
E33 Plaza Víctor Cuesta Vargas Machuca y Presidente Córdova X 
E56 Avda. 10 de Agosto con Pichincha Avda. 10 de Agosto con Pichincha X 
E59 Coliseo Jefferson Pérez Av. Unidad Nacional e Imbabura X 
E78 Terminal Terrestre  Gil Ramírez Dávalos y Chapetones X 
E99 El Arenal 2 Avda. America con Remigio Crespo Toral X 
E100 Parque Juan Stiehle Rafael Romero y Av. De las Américas X 
E124 Aeropuerto Av. España y Francisco Pizarro X 
E133 U. del Azuay Avda. 24 de Mayo y Hernán Malo X 
E134 San Blas Simón Bolívar y Manuel Vega X 

 
The graphical form of the above table is: 
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Figure 8: Location of bike stations at pilot scheme 

Source: Velasco et al. 2012 
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Figure 9: Global Map of Bike Share System for Cuenca
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4. Analysis of Modal Split Shifts for the next five years for Cuenca 
 
“Public bicycle schemes have the potential to achieve a change towards a more sustainable 
multimodal travel behaviour (“the right mode for the right trip”), if properly implemented. They can 
be part of the “bigger puzzle” of an integrated urban transport strategy, which enables cities to 
reduce motorized traffic and its environmental impact” (Bührmann, 2008, p. 1). 
 
To determine whether the new public bike share system will cause or not a change in travel 
behaviour and preferences of citizens in Cuenca, it is essential to analyse the situation of current big 
bike share systems operating in other cities of the world. 
 
According to a report of Benoit Beroud, a consultant specialised in active mobility, the five percent 
of Vélo’v1 users would change and travel by car if the service didn’t exist. An average of 1,000 
daily car trips have been saved as a result of the service, i.e. less than 0.01% of car trips for Inner 
Lyon-Villeurbanne. However Vélo’v already represents around 1.2 % of the modal split of the 
Inner Lyon–Villeurbanne mobility market. From June 2005 to June 2009, bicycle use increased by 
80%, and private bicycle by 24 %. In June 2009, Vélo’v accounted for 31 % of all bicycles being 
used (Beroud, 2010, p. 96). 
 
As stated at Bührmann´s report, in Barcelona for example, 72% of “Bicing2” trips are mono-modal, 
i.e. not combined with another transport mode. The remaining 28% combine “Bicing” with other 
transport modes (especially Metro and train). Therefore, public bicycles can be seen as an element 
of multimodality, i.e. they help to enlarge the available mobility portfolio, giving people more 
options. To a big share, public bicycle users are also public transport users. In Lyon, 94% of 
“Vélo’v” clients are public transport users, 57% take the bus, tram or train daily or at least once a 
week (Bührmann, 2008, p. 6). 
 
A 2008 study from Sevilla, Spain, showed that there was a modal split from the different modes of 
transport to the bicycle. 37% of those surveyed responded that before shifting to the bike, they used 
TUSSAM (the public transport system), 26 % were pedestrians and 32% used the private car. 
(NODO, 2010. P. 14). The main reasons for this shift were the cost (40%), followed by the 
time/duration (28%) and the comfort (7%).  In conclusion, the launching of Sevici, the public bike 
system of Sevilla, resulted in 67% of the users shifting from their former preferences of transport, 
be it bus, car or others, to using the bicycle. In addition, people were asked about the alternative 
transport, if there were not a public bike system, and the results were as follows: 
 

                                                
1 Velo´v is the name of the public bike share system of Great Lyon in France 
2 Bicing is the name of the public bike share system in Barcelona, Spain 
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Figure 10: Alternative transport for public bike users in Sevilla 
Source: Nodo -Ayuntamiento de Sevilla, 2010 

 
This implies that the bicycle has resulted in a shift from others modes as follows: 
 

CAR  - 13.700 trips (-2,8%) 
BUS  - 19.500 trips (- 7,6%) 
BY FOOT - 14.200 trips (-3%) 

 
A further table from the study “The role of CSO’s in the implementation of public bicycle systems ” 
(Buis, J. 2011), exemplifies the conclusion that bike share systems, despite expectations, did not 
attract the intended target group of car drivers – the majority of users shifted from the public 
transport sector. 
 

Trip replaced Vélib (París) Bicing (Barcelona) Velo´v (Lyon) 
Public Transport 65% 51% 50% 
Private Car/Motorcycle 8% 10% 7% 
Taxi 5% NA - 
Walk 20% 26% 37% 
Private bicycle - - 4% 
Otherwise not made - - 2% 
Not defined 2% 13% - 
 100% 100% 100% 

Table 5: Modal Split due to PBS 
Source: I-CE (Interface for Cycling Expertise) 

 
 

But one interesting fact is that public bike share systems can increase the use of private bicycles. 
Lyon, a French city with 1.2 million inhabitants, after Velo´v - two years operation, cycle use 
increased from 1.7% to 3%. “Of all cycle trips 25% was by public bicycle and 75% by private 
bicycle”. (Buis, J. 2011, p. 41).  
 

Bus 
38% 

Car 
14% 

By foot 
29% 

N/A 
3% 

The rest 
5% 

Motorcycle 
11% 

Alternative Mode of Transport 
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It follows that one can expect that the new Cuenca bike share system will attract mainly public 
transport and taxi users in the next 5 years due to the following reasons:  
 
1) There is an important student population, namely from its 7 universities distributed along the 
city, who do not posses a car and mainly use public transport.  
 
2) As shown in the survey, there is a proportional relationship between income, car use and bicycle 
use. In Cuenca the car is a status symbol, which symbolizes one economical and social level, and 
the use of the bicycle is linked to a recreational tool for Sundays and for parks, and largely not as a 
commuting transport option.  
 
3) The perception of bus service in Cuenca (which is owned by private providers) is considered 
average; around 65% of the population is not satisfied with the given service. This could produce a 
split from bus users to bike users fairly easily, as it is cheaper and you can guarantee a good service 
(your own travel decision and satisfaction). 
 

Qualification for public transport 
service 

Percentage 

Very good 4,5% 
Good 32,7% 
Regular 47,3% 
Bad 12,4% 
Very bad 3,2% 
Total 728 

Table 6: Qualification for public transport service 
Source: Velasco et al. Movére, 2012 

 
4) As was showed in Table 4, the majority of stations are located near bus stops or main stations for 
public transport, so it is likely that more bus passengers will use the bike share system for their final 
destination trip than car users who will in all likelihood prefer the comfort and privacy of their cars 
over a shift to a bicycle. 
 
5) In addition to these facts, we can expect a multimodal behavior shift of users from the bus or the 
new railway train to using the bicycle for the last mile trip, especially in the historical center, where 
the traffic congestion is worse than other part of the cities. Therefore, the bicycle could be a first-
hand solution due its capacity of moving faster and requiring no need of parking spaces, which are 
very scarce in the historical center. 
 

5. Conclusions 
 
In conclusion, the expected modal shift from private car to bicycle is in most cases not as real as it 
is desirable. Perhaps conversely, the competition between sustainable means of transport (bus, 
metro, trains, and bicycles) largely occurs because the car culture remains very strong in many 
cities. Cuenca is not the exception as it was showed in the study. One of the biggest car importers of 
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Ecuador, the Eljuri Firma, has its headquarters in Cuenca and it is seeing as a symbol of success, 
hard work and improvement for well being of citizens.  
 
Nevertheless there are other important facts that should be taken into account when an authority is 
presenting or motivating a public bike share system, such as the increase of private bicycle use, the 
savings in public health produced by active transport, a more democratic and human distribution of 
public spaces by establishing access, protection and security for pedestrians and cyclists, anoise and 
greenhouses emissions reduction caused by motorized vehicles, among others. 
 
Therefore, different and additional measures need to be taken into account for expecting a change in 
modal behavior, such as taxing the car use or car parking in inner-city areas, increasing the gasoline 
prices, launching a big campaign for respect and bike promotion, and improving the cycling 
infrastructure, which in turn guarantees the safety and effective accessibility for bike users. 
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