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 「MEXICO PROJECTS HUB –Investment & Infrastructure」(December 22, 2020)

○PROJECT
DESIGN, CONSTRUCTION, EQUIPMENT, OPERATION, ADMINISTRATION AND MAINTENANCE OF THE URBAN and 
TOURIST LIGHT TRANSPORTATION SYSTEM IN THE CITY OF CANCÚN, IN THE STATE OF QUINTANA ROO.

○PLAN
 Stage1：33 km of elevated lanes across the hotel zone
（Kukulkan boulevard）Until reaches the Cancun 
international airport Junction.

 Stage2：14 km of ground level confined lanes across 
Tulum Ave. and Universidades Ave

 29 Stations and 2 multimodal terminals.
 Workshop and garage in the airport area.
 Estimated demand: 66,800passenger per day

Pranned Route

TERMS Proposals
Reception Ruling Contract

Signing

Execution/
Construction Starting 

Date

Operation
Starting Date

Term of the 
Contract

DATES 2021
1ST QUARTER

2021
1ST QUARTER

2021
2ND UARTER

2021
3RD QUARTER

2022
3RD QUARTER 2053

○PROJECT SCHEDULE

Type of Investment ：Green Field
Type of Contract ：PPP

Selection Process ：International Open Tender
Subsector ：Urban Mobility

Asset(s) ：Transport System 47KM

Contract Currency ：$ 1,645 million

３．Master Plan ・ Latest Trends
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 AGEPRO ASSUMED ROUTE
○PLAN
 Total Length: Approximately 47 km, 40 Stations（Connection route with Maya Railway）
 Stage
• AirPort ⇔ Urban Area:14 km of ground level confined lanes across Tulum Ave. and Universidades
Ave

• Airport ⇔ Hotel Zone:33 km of elevated lanes across the hotel zone until reaches the Cancun 
international airport Junction.

Maya Railway Extension○CURRENT
 FONATUR：Examination of transportation system to the Airport and the City Until 2023, introduced part-time

transportation system
 AGEPRO  ：The purpose is feeder transportation of Maya Railway, Connection with Maya Railway is important

(Transportation network construction)

３．Master Plan ・ Latest Trends

Pranned Route
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 Linear Condition

Topic Standard
Maximum Speed 60km/h（design maximum speed 80km/h）
Number of Track 2 tracks（Double track）

Distance between centers of tracks 3.45m
Gauge 1,700mm（Center of tire width）

Minimum curve radius Main track: R=40m
Depot: R=30m

Steepest gradient
Main track: 60‰
(Topographical reasons: 100‰
Station section: 3‰（principle: Level gradient)
Depot: Level gradient

４．Route Plan
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 Plane view

４．Route Plan
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 Station layout

No. Station name
（Provisional） Distance Note

ST-01 A station 0k050m Cancun International Airport
ST-02 B station 3k380m Maya Railway Cancun Station（The planned construction）
ST-03 C station 7k240m Large amusement facility
ST-04 D station 10k832m Recreational facilities
ST-05 E station 11k879m
ST-06 F station 12k950m
ST-07 G station 13k875m Golf course, El Rey Archaeological Site
ST-08 H station 14k868m
ST-09 I station 15k937m
ST-10 J station 16k915m Recreational facilities
ST-11 K station 18k061m Nichupte Bridge（The planned construction）
ST-12 L station 19k183m
ST-13 M station 20k200m Aquarium, Shopping mall, Villa ground
ST-14 N station 21k412m
ST-15 O station 22k250m
ST-16 P station 22k878m Shopping mall, DowntownST-17 Q station 23k650m
ST-18 R station 24k683m Golf course
ST-19 S station 25k945m
ST-20 T station 26k848m Recreational facilities
ST-21 U station 27k871m Memorial park, Recreational facilities
ST-22 V station 28k722m
ST-23 W station 29k734m
ST-24 X station 31k220m Large shopping mall
ST-25 Y station 32k600m City

４．Route Plan
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６．Operation ・ System Plan
 System Plan
（１）Vehicle Plan.

Considering future demand and restriction of construction space, Type-B (Middle sized) among 3 Japanese 
Standards is selected due to its high performance against infrastructure and high competitiveness. 

 Type-B: Body width（2.5m）×Body Length （8.5m）, Permitted Maximum Weight: 18 t/car  
Main Specification: based on “Urbanismo18”, supplied by Mitsubishi Heavy Industries Engineering 
Items Specification
Vehicle Body Aluminum Alloy: Double Skin Type ＊FRP on Front Face
Train Configuration 6 Vehicles-all motor mounted, Total Length:54,000 mm
Passenger Capacity
（6 Persons/ m2 ）

474 persons/ Train-set （116 seats: included）

Car No. No.1 No.2 No.3 No.4 No.5 No.6
Passenger Capacity （persons) 75 81 81 81 81 75
Seats Numbers (included) 20 19 19 19 19 20
Tare Weight（t） 11.0 10.5 10.5 10.5 10.5 11.0
Body Length（ｍｍ） 8550 8500 8500 8500 8500 8550
Max. Operation Speed 60 km/h
Power Supply DC 750V
Max. Acceleration 3.5km/h/s
Max. Deceleration 3.5 km/h/s (Service）、 4.5 km/h/s （Emergency）
Propulsion System VVVF Control Induction Motor System
Brake System Electric Regenerative Brake and Hydraulic Disk Brake

Bogie Type
One-Axis Type, Track Width:1700 mm,
One Motor Bogie & One Trailer Bogie / Vehicle

Operation System *GoA Level 4： corresponding to unattended operation

• Exterior/ Interior Image 

* FRP: Fiber Reinforced Plastics      GoA: Grade of Automation



６．Operation ・ System Plan
 System Plan
（２）Power Supply System：Composition and Specification
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Item Function Notes

Receiving
Method

Receiving from two dedicated 
power source of Local Power 
Authority.

CFE (Federal Electricity Commission)

Receiving 
Substation

Transform and distribute the 
received power. Set in the Depot (1 location)

Transmission
Lines

Connect Receiving Substation and 
Feeding Substation/Station power 
Room

Installed along the Track

Traction 
Substation

Transform the power for Traction
and Station Facility

Set in the Depot and stations every 5-6
km

Station Power 
Room

Transform the power for Station 
Facility

Set in the stations without Traction
Substation

Contact Line Installed along the Track and 
supply power for Traction

DC 750V Double Rigid Conductor 
System
Side Current Collection



６．Operation ・ System Plan
 System Plan
（３）Signaling and Telecommunication System：Specification and/or Facility

Item Function / system part Specification /  Facility Note

Block system Control train distance Moving Block by CBTC Or Fixed Block

Signal aspect Aspect signal to train Cab signal by CBTC Or Ground signal

Control trains Control operatiing trains Centralize control from OCC

Train operation Train operation system ATO (GoA4) Need more discussion
ATO level

Train protection Protect train(s) accident ATP by CBTC Or ATC, ATP Balise

Interlocking Chain control and/or lock of signals 
and/or turnout Electronic Interlocking Or relay interlocking, 

centralized EI

Telecommunication
network

Providing communication network 
for train operating

Private network using Optical Fiber 
cable

Communication 
system

Voice communication tool for 
operators each other about 
operating

Centralizing telephone, Train radio, 
Yard phone

Passenger
Information

Proveding Informations to 
Passenger

Automatic announcement,
Passenger information Display

Monitoring system Monitoring each system(s) or
Station facility

Station facility (ESC/EV, fire, PSD,), 
SIG/TEL facility, Disaster, CCTV etc.
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７．Railway Structure and  Station Planning
 Structure Planning
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Design Condition
 Geological condition・・・Limestone is main ground. Detailed soil investigation must

be needed because properties of the soil varies wildly.
 Seismic design・・・・Mexico is an earthquake-prone country, but big earthquakes 

occur on the Pacific side. Special seismic design isn’t required.
Structure
 Viaduct・・・・ The foundation will be constructed with cast-in-place piles, and PC 

girders will be erected with a crane.
 Ground ・・・・Surface improvement may be needed depend on the soil condition.
 Bridge・・・・・Refer to the construction 

method on the parallel roads.

Track and Turnout
 Track

AGT track on the girder.
 Turnout

By changing the movable guide plate with 
point machine, the direction of travel of the
vehicle is sorted.

Turnout（Point Machine(Red) and movable guide(Yellow)）



７．Railway Structure and  Station Planning
 Contents examined in the station planning
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 Platform length and concourse size according to the 
number of passengers

 Standard Station and Special Station（Starting and 
ending Sta. or Nearest Sta. of the Depot, etc.）

 Station Facilities and Connecting passage
 Universal Design Facilities（Elevator, Escalator,
Leading Block, etc.）

 Platform screen door and Safety equipment
Example of platform

（Yurikamome : Shiodome Sta.)

Example of platform screen door
（Yurikamome : Toyosu Sta.）Example of standard station



８．Operation and Maintenance
 Number of personnel required for Cancun AGT operators
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Department Number of personnel 
(persons) Note

Officer 6 2% of all employees

Headquarters
department

General Affairs 32 10% of all employees
Transportation

69 (70) [71]
32% of the working
departmentEngineering

Subtotal 101 (102) [103]

Working
department

Transportation 80 3.2 persons/station
Operation 33 1.3 persons/station
Facility 30 0.9 persons/operation-km
Electric 36 1.1 persons/operation-km
Rolling Stock 36 (41) [42] 0.2 persons/car
Subtotal 215 (227) [221]
Total 316 (322) [324]

※ Operation-km: 33km, No. of Stations: 25 stations
※ No. of car: At the Opening: 180 cars, after 11th year from the opening: 204 cars,
after 16th year from opening: 210 cars

※( ) is the number of personnel after the 10th year from opening, and [ ] is the
number of personnel after the 16th year from opening.



９．Project Cost Estimation
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1. Quantity Estimation
The project cost is estimated based on quantity estimation shown in the table below.

Summary of Quantity Estimation
No Item Unit Quantity Remark
1 Infrastructure Track Total km 32.65

Elevated km 21.55
At Grade km 11.10

Station Total No. 25
Elevated No. 21
At Grade No. 4

Depot ha 5
2 E&M System Total km 32.65

Rolling Stock Opening Car 180
11th year Car 24
16th year Car 6

2. Project Cost Estimation
Consequently the total project cost including the engineering service fee requires
about 213 billion JPY, which is about 6.5 billion JPY per km.
In order to reduce the infrastructure cost, the simple type of civil and station
structures that can satisfy the minimum requirements of the specifications has
been adopt.



10. Economic and Financial Analysis
 Economic Analysis (measuring the degree of efficiency in resource allocation in the national 
economy)
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■ Preconditions
• Price base date: January 2021
• Evaluation period: 2022 to 2057 
(construction period for 7 years, 30 years 
after opening in 2028)

• Exchange rates: USD 1 = JPY 103.735 
• USD 1 = MXN 19.863 
• MXN 1 = 5.22262 JPY
• Social discount rate: 12%
• Standard conversion factor (SCF): 0.94
■ Economic Costs
①Initial cost ②Replacement cost ③O&M cost

■ Results of Economic Analysis
Indicator Result
EIRR -3.11%

ENPV (mil MXN) -21,934
B/C 0.20

■ Economic Benefits
① Savings in Vehicle Operating Costs
② Savings in Travel Time Costs
③ Reduction of CO2 emission
④ Reduction of traffic accidents

 Financial Analysis (cash flow analysis as a single project)
■ Preconditions
• Opportunity cost of capital: 6.77% 
(30-year government bond yield in 
Mexico)

• Other preconditions are the same as 
economic analysis
■ Revenue
①Fare-box revenue
②Non-fare-box revenue (kiosks,
advertisements, etc.)
■ Expenditure
①Initial cost ②Replacement cost
③O&M cost

■ Results of Financial Analysis
Indicator Result
FIRR -6.88%

FNPV (mil MXN) -31,289
B/C 0.21

■ Number of daily average passenger and annual revenue
(2028) (2037) (2047) (2057)

Number of passengers (trip) 78,836 91,993 104,208 104,208

Total income (million MXN) 808 944 1,069 1,069
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In the Case of Scheme 
of Separating 
Infrastructure and 
Operation
 Separation of 
Operations from 
Infrastructure 
System to be 
applied.  SPC to 
contribute to a 
part of AGT 
System cost.  
Infrastructure Cost 
to be covered by 
Public Sector.

 SPC’s risk to be 
reduced by 
applying 
Availability 
Payment 
Mechanism

１１． Financial Scheme ・Possible Next Step

Source: Elaborated by Survey Team







１２． Environmental and Social Considerations
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 Expected impact on the natural environment
・The route passes through the Nichupte Mangrove Nature Conservation Area, 
but since it is laid on land beside the current road and no piers are constructed in 
the lagoon, mangrove logging will not occur.

・Tree felling will occur in the forest zone where is planned the depot site

 Expected impact on the social environment
・There are no an in voluntary resettlement
・The depot and plane section: land acquisition and land modification will occur
・The elevated section: Street tree felling and relocation or removal of pocket parks

and monuments may occur.
 Future tasks
・After the detailed plan is decided, it is desirable to re-examine the exact impacts
such as the values regarding the number of trees that actually need to be cut, 
the modified area of the land, etc.

・Also, other than implementation of EIA and acquiring of necessary permits or 
licenses, discussion and confirmation with business owners or government
agencies about the compensation for land and trees and relocation or removal of
parks and monuments, etc. are should be conducted. 



１３．Possibility of Project execution
 Benefit of Japanese company（Possibility of participation）

 Japanese AGT is superior as a commodity. Mexico is not a developing country, high added 
value commodity is likely to be approved. Therefore Japanese company likely to participate in 
the project. (Some Japanese companies showed interest in the project while research.)

 From the perspective of service factor, Japanese manufacturer/railway operator can 
participate in the project.

 It is less likely to Japanese company participate in the field of civil engineering. The Japanese 
company has some experience in Mexico in the field of construction. Therefore Japanese 
companies can participate in the project partially. (Some Japanese companies showed 
interest in the project while research.)
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Image of Possibility of Participation by sector and field

 Benefit of Japanese company
 Japanese companies showed interest in the project and benefit is expected.
 Japanese AGT regarded as a suitable system for “solution for energy saving / de-
carbonization” which stated “Infrastructure Systems Export Strategy” by Japanese 
government.

 Effect as a showcase of Japanese AGT export in Latin America will be expected.
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 There‘s room for participation.
 It is confirmed in the interview for AGEPRO that the transportation mode of this route hasn’t yet 
been decided and AGEPRO would like to implement rail transit system rather than BRT. AGEPRO will 
favor the participation of Japanese companies.

 Necessity of the AGT
 It is necessary to build a transportation network that follows community development on this 
project. In this route, the plan which follows transportation network plan  community 
development is strongly demanded. 

 It is expected that this route has a high level of spatial constraints, such as building an elevated 
track on a road that adjacent to both sea and lagoon. The AGT can meet those constraints, 
and not interfere with other road transportation. Therefore AGT is regarded as one of the most 
suitable transportation systems for this route. However, there is still room for other types of 
transportation systems, so that it is necessary to consider the necessity of AGT on this route.

 Demand forecast
 Demand forecast for this route was conducted from the perspective of the network of city center 
~hotel area ~ airport. It is necessary to conduct consideration for demand forecast after 
implementation of a direct route from the airport to the city center.

 Train fares likely to be regarded as expensive compared to other transportation systems. Therefore 
fare(or price formation) needs to be considered from the perspective of both feasibility and validity.

 Consideration of system specifications and minimization of initial costs.
 It is necessary to consider the optimization(system specifications, volume, system level .etc) of the 
AGT system and the possibility of minimization of initial costs on the next step of the survey.

１４．Conclusions



１４．Conclusions
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 Project Evaluation
 Financial analysis shows that in case evaluate a cash flow of this project both owner and operator 
is the same entity, this project can not be profitable. It is possible to make this project profitable 
and reduce the risk of the private sector by implementing the PPP and sharing the project. It is 
necessary to consider which type of scheme is acceptable for both the private and public sectors of 
Mexico.

 Project execution scheme
 To secure the profitability of the private sector, it is regarded that a certain amount of public funds 
or grants are needed. The project scheme is being considered as follows: civil will be constructed 
by the public sector, the private sector partly bears the cost for the vehicle and other related 
equipment. The facility will be owned by the public sector and operation will be conducted by the 
private sector with an availability-payment scheme that can reduce the risk for the private sector. 
Likewise, it can be considered a scheme that the private sector only pays O&M cost and implement 
an availability-payment scheme, infrastructure cost(civil, facility), or system implementation cost 
covered by the public sector.

 Environmental and Social Considerations
 It is necessary to consider with an administrative organization and operator whether it is mandated 
to preserve or transplant the vegetation and monument in the park or the median strip. (Including 
conducting EIA that is mandated by Mexican law.)  

 Benefit of Japanese Companies
 It can expand the presence of the Japanese railway system in Latin America. Likewise, the project 
can gain worldwide publicity as a showcase of Japanese AGT.



１５．Recommendations for the project realization
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As aforementioned on “Conclusions”, project still have some matters for
consideration in some area. Since project evaluation showed the unfavorable
result, therefore matters as follows need to be considered to risen project
possibilities.
 Cost
 Necessity of PSD, possibility of reducing E&M cost.
 Consider reducing the total number of stations that following AGEPRO’s intention.

 Profitability
 Returnability of non-rail service income while implementing the TOD.
 Possibility of introducing benefits from the increased number of tourists and
increased income from tourism consumption through AGT development.

 Possibility of increasing rail service income from encouraging to use AGT from
airport to hotel area or among hotel area.

 Funding
 Possibility of using private funding and public owned, privately operated scheme.
 To reduce the risk of the private sector that executes the project, consider
implementing an availability payment scheme.

 Possibility of using a grant from the Federal government of Mexico


