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Background: 
Santiago transport alternatives
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Background: disruptive mobility
technologies

Ridesourcing: “outsourcing of a ride”, using a 
smartphone app 
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Around 90%                       Around 10%                                  Taxis



Background: Uber app in Chile 
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• Rapid growth in unregulated market for ridesourcing
(vs regulated taxi market)

– Arrival 2014.
– March 2016: more Uber drivers than taxis in Santiago.
– May 2017: more Uber drivers than taxis in Chile.
– 2016-2017: taxi drivers demonstrations.

• 2016: government tries to pass new law to regulate
ridesourcing (discussion underway).

• Lack of research on the effects of this disruptive new 
way of travelling. 
– Effect of traffic?
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http://lanacion.cl/2017/07/10/alameda-cortada-hacia-el-oriente-por-
manifestacion-de-taxistas-contra-uber-y-cabify/

Santiago
10 July 2017

http://lanacion.cl/2017/07/10/alameda-cortada-hacia-el-oriente-por-manifestacion-de-taxistas-contra-uber-y-cabify/


Jan 2017: taxi drivers strike back
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http://www.emol.com/noticias/Nacional/2017/01/16/840268/Easy-Economy-Hoy-
comienza-a-operar-el-servicio-que-compite-con-Uber-y-Cabify.html

http://www.emol.com/noticias/Nacional/2017/01/16/840268/Easy-Economy-Hoy-comienza-a-operar-el-servicio-que-compite-con-Uber-y-Cabify.html


New York
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http://www.businessinsider.com/nyc-yellow-cab-medallion-prices-
falling-further-2016-10

http://www.businessinsider.com/nyc-yellow-cab-medallion-prices-falling-further-2016-10
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http://uk.businessinsider.com/uber-v-medallion-prices-2015-2

New York

http://uk.businessinsider.com/uber-v-medallion-prices-2015-2


Effect of ridesourcing on externalities?
Related to VKT: Congestion, pollution, accidents

• VKT: Vehicle kilometres travelled

• Let us assume 1 trip made by ridesourcing

• Was this trip going to be made without ridesourcing?

• If yes, how?

– Taxi.

– Private car

– Public transport

– Bicycle

– Walking

– …
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Empty kilometres



Ridesourcing: gain in efficiency

• Capacity utilization rate (CUR) = 
distance_with_passengers/total_distance_travelled
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Cramer, J., & Krueger, A. B. (2016). Disruptive change in the taxi business: the case of Uber.
NBER Working Paper 22083

Cramer and 
Krueger (2016): 
increase in 45-57% 
in CUR due to 
ridesoucing

http://www.nber.org/papers/w22083
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Survey January 2017, N=1600



Reasons to use Uber
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Trip purpose when travelling with Uber



Uber data: use in Santiago

http://impresa.elmercurio.com/Pages/NewsDetail.aspx?dt=2017-03-04&dtB=04-03-
2017%200:00:00&PaginaId=9&bodyid=3

http://impresa.elmercurio.com/Pages/NewsDetail.aspx?dt=2017-03-04&dtB=04-03-2017 0:00:00&PaginaId=9&bodyid=3


Santiago: trip timing - all modes

2012 Santiago’s Origin-Destination Survey



Questions over the last trip made by Uber

Santiago (N=1474)
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If Uber did not exist, how would you have travelled?
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Santiago (N=1474)



Reference
Rayle et al 

(2016)
Henao
(2017)

Tirachini
(2017)

City San Francisco Denver Santiago

Country USA USA Chile
Taxi 36 9.6 40.7
Public transport 31 22.2 32.5
Car 6 32.8 12.1
Bicycle 2 11.9 1.3
Walking 7 2.4
Other modes 10 11.3 5.6
I would have not made the
trip 8 12.2 5.4
Total 100 100 100

Ridesourcing used in 
combination with other modes No info 5.5 No info
Sample Size 313 308 1474
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If Uber did not exist, how would you have travelled? 
(percentages)



Modal substitution vs personal monthly income
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If Uber did not exist, how would you have travelled?



Modal substitution vs car availability
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If Uber did not exist, how would you have travelled?
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If Uber did not exist, I would have not travelled: 
induced demand per time period

Santiago (N=79)



Vehicle kilometres travelled (VKT) model
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𝑉𝐾𝑡𝑜𝑡 = 𝑉𝐾𝑎𝑝𝑝 + 𝑉𝐾𝑡 + 𝑉𝐾𝑝 + 𝑉𝐾𝑏

𝑉𝐾𝑎 = (1 + 𝜃) ∙ 𝐿𝑎 ∙
𝑉𝑎
𝑂𝑎

𝑉𝐾𝑡 = (1 + 𝜇𝑡) ∙ 𝐿𝑡 ∙
𝑉𝑡
𝑂𝑡

𝑉𝐾𝑏 = 𝛽 ∙ 𝐿𝑏 ∙
𝑉𝑏
𝑂𝑏

𝑉𝐾𝑎𝑝𝑝 = (1 + 𝜇𝑎𝑝𝑝) ∙ 𝐿𝑎𝑝𝑝 ∙
𝑉𝑎𝑝𝑝

𝑂𝑎𝑝𝑝

VKT total

VKT car

VKT taxi

VKT bus

VKT ridesourcing

With Andrés Gómez-Lobo (FEN UChile)



Vehicle kilometres travelled (VKT) model
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𝑑𝑉𝐾𝑡𝑜𝑡
𝑑𝑉𝑎𝑝𝑝
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1 + 𝜇𝑎𝑝𝑝

𝑂𝑎𝑝𝑝
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1 + 𝜇𝑡 ∙ 1 + 𝜏𝑡

𝑂𝑡
∙
𝑑𝑉𝑡
𝑑𝑉𝑎𝑝𝑝

𝑡𝑎𝑥𝑖 𝑒𝑓𝑓𝑒𝑐𝑡

+ ത𝐿 ∙
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𝑂𝑏
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𝑑𝑉𝑏
𝑑𝑉𝑎𝑝𝑝

𝑏𝑢𝑠 𝑒𝑓𝑓𝑒𝑐𝑡

Effect of one extra ridesourcing trip

𝑑𝑉𝑡
𝑑𝑉𝑎𝑝𝑝

+
𝑑𝑉𝑎
𝑑𝑉𝑎𝑝𝑝

+
𝑑𝑉𝑏
𝑑𝑉𝑎𝑝𝑝

< 1



Monte Carlo Simulation

Parameter Unit Min Max

Trip length ത𝐿 Km 4.0 8.0

Occupancy taxi 𝑂𝑡 Pax/veh 1.3 1.4

Occupancy car 𝑂𝑎 Pax/veh 1.4 1.5

Occupancy bus 𝑂𝑏 Pax/veh 28 66

Extra distance rate auto 𝜏𝑎 - 0.0 0.1

Extra distance rate taxi 𝜏𝑡 - 0.0 0.1

Extra distance rate bus 𝜏𝑏 - 0.1 0.3

Increased occupancy rate ridesourcing 𝐹𝑜 - 1.0 1.3

Extra distance rate parking 𝜃 - 0.01 0.1

Reduced rate of empty kilometers 𝐺𝑜 - 0.60 0.74

Rate of taxi empty kilometers 𝜇𝑡 - 0.45 0.58

Bus equivalency factor 𝛽 bus/car 1.5 3.0

Substitution rate car - -0.09 -0.15

Substitution rate taxi - -0.31 -0.51

Substitution rate bus - -0.20 -0.34
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Uniform distributions



Base case result

• Monte Carlo simulation 20,000 replications. 

• Base case result: the probability that ridesourcing
reduces VKT is zero.

• Average ridesourcing effect: 5.24 km/trip

• Average taxi effect: -2.88 km/trip

• Average car effect: -0.56 km/trip 

• Average bus effect: -0.10 km/trip
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Increased occupancy rate
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Mean ridesourcing occupancy rate 2.0 pax/veh, prob of reducing VKT is 15% 
Mean ridesourcing occupancy rate 2.4 pax/veh, prob of reducing VKT is 50%



What if trips are shared with other people? Ridesharing
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Tirachini, A., Gomez-Lobo, A. (2017) Does ridesourcing increase or decrease vehicle 
kilometres traveled (VKT)? A simulation approach for the case of Santiago, Chile

http://www.econ.uchile.cl/uploads/publicacion/aa0ec86233c953989ae3f99bfa0c138a17460a17.pdf


Results summary

• Travel behavior effects
– Modal switch
– Trip generation
– Change of time period and duration activities

• Benefits
– Reduced generalised cost for users
– Uber allows engagement in activities (specially at 

night for lower income users)

• Costs
– Increased VKT (and externalities related to it)
– Ridesharing is a key
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