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Annex I-1

Project 1: Raml Tram Rehabilitation

2 Years Construction Period

Rehabilitation Economics

Rehabilitation Parameters (LRT) )
over 30 Operating Years
Input Data | | Outputs
Line Length Km 11.50 Total Capital Costs EGP (million) 996.59
Commercial Speed Km/hr. 22.50 Salvage Costs EGP (million) 264.69
Headway min 3.00 Infrastructure Design Costs EGP (million) 29.90
Dwell Time min 4.00 Initial Investments EGP (million) 1026.49
Daily Operating Period Hours 18.00 Total Costs (PV) EGP (million) 1008.35
Operating Days per Year Days 350 Annual Initial Costs EGP (million) 156.33
Vehicle Capacity Passengers 262
No. of Vehicles in a Train Vehicle 3 Without Subsidies ]
Occupancy Rate % 70% Total Benefits (PV) EGP (million) 395.82
No. of Stations Station 37 Benefit/Cost Ratio Ratio 0.39
No. of Main Roads Crossing the Track Crossing 30 Net Benefit (PV) EGP (million) -612.53
Return on Interest % -60.75
Ticket Price at Base Year (Flat Tariff); AssumptiolEGP [ 0.50 | With Subsidies |
Total Costs (PV) EGP (million) 1008.35
Inflation rate % 8.0% Total Benefits with Subsidies (PV) EGP (million) 1008.35
Tax Rate % 0.0% Benefit/Cost Ratio Ratio 1.00
Profit Rate % 0.0% Net Benefit (PV) EGP (million) 0.00
Discount Rate % 15.0% Return on Interest % 0.00
Payback Period Years 32
Annual Tr port Productivity
Total Train-Km Million Train-Km 2.90
Total Vehicle-Km Million Vehicle-Km 8.69
Total Passengers-Km Million Pass.-Km 1594.48
Line Capacity Passengers (million) 138.65
Subsidies over the Operating Period (30 Years)
Items EGP (Million)
Revenue without Subsidies 9160
Actual Revenue with Subsidies 23336
Total Subsidies 14176
St idies at the First Operating Year (PV)
Revenue without Subsidies [ 52.420
Subsidies | 81121
| Cost of P ger-Km at First Operating Year
|Cost of Passenger-Km EGP (million) | 0.129
| Ticket Cost & Price at First Operating Year (Flat Tariff)
Ticket Actual Cost 1.49 EGP 100%
Ticket Price (Social Tariff) 0.58 EGP 39%
Ticket Subsidy 0.90 EGP 61%




Annex I-2: Light Rail Transit

Project 2 - Alternative 1: Light Rail Transit
Montazah - Victoria

2 Year Construction Period

Light Rail Rapid Transit Parameters g iz [REF) ReTefel M [FEpmemies
over 30 Operating Years
Input Data | | Outputs
Line Length Km 8.40 Total Capital Costs EGP (million) 394.67
Commercial Speed Km/hr 22.50 Salvage Costs EGP (million) 143.57
Headway min 5.00 Infrastructure Design Costs EGP (million) 11.84
Dwell Time min 4.00 Initial Investments EGP (million) 406.51
Daily Operating Period Hours 18.00 Annual Intial Costs EGP (million) 61.91
Operating Days per Year Days 350 Total Costs (PV) EGP (million) 343.35
Vehicle Capacity Passengers 262 Without Subsidies
No. of Vehicles in a Train Vehicle 2 Total Benefits (PV) EGP (million) 158.33
Occupancy Rate % 70% Benefit/Cost Ratio Ratio 0.46
No. of Stations Station 14 Net Benefit (PV) EGP (million) -185.03
No. of Main Roads Crossing the Track Crossing 12 Return on Interest % -53.89
With Subsidies |
Ticket Price at Base Year; Assumption [EGP 0.50 | Total Costs (PV) EGP (million) 343.35
Total Benefits with Subsidies (PV) EGP (million) 343.35
Inflation rate % 8.0% Benefit/Cost Ratio Ratio 1.00
Tax Rate % 0.0% Net Benefit (PV) EGP (million) 0.00
Profit Rate % 0.0% Return on Interest % 0.00
Tax & Profit Rates % 0.0% Payback Period Years 32.00
Discount Rate % 15.0%
Annual Transport Productivity
Total Train-Km Million Train-Km 1.270
Total Vehicle-Km Million Vehicle-Km 2.540
Total Passengers-Km Million Pass.-Km 465.87
Line Capacity Passengers (million) 55.46
Subsidies over the Operating Period
Items EGP (Million)
Revenue without Subsidies 3664.07
Revenue with Subsidies 7946.11
Total Subsidies 4282.03
Subsidies at the First Operating Year (PV)
Revenue without Subsidies [ 20.97
Subsidies | 24.50
Cost of Passenger-Km at the First Operating Year
|Cost of Passenger-Km [ EGP (million) [ 0.151
| Ticket Cost & Price at First Operating Year (Flat Tariff)
Ticket Cost 1.26 EGP 100%
Ticket Prise (Social Tariff) 0.58 EGP 46%
Subsidy per Ticket 0.68 EGP 54%




Annex I-2: Bus Rapid Transit

Project 2 - Alternative 2: Bus Rapid Transit

Montazah - Victoria

Bus Rapid Transit Parameters Ei05 | Rere TranS|t_ Egelilelilss
over 10 Operating Years
Input Data Outputs
Line Length Km 8.40 Investments EGP (million) 20.33
Commercial Speed Km/hr 22.50 Total Costs (PV) EGP (million) 84.65
Headway min 5.00 Annual Intial Costs EGP (million) 4.05
Dwell Time min 4.00
Daily Operating Period Hours 18.00 Without Subsidies
Operating days per Year Days 350.00 Total Benefits (PV) EGP (million) 31.87
Vehicle Capacity Passengers 100.00 Benefit/Cost Ratio Ratio 0.38
Occupancy Rate % 70% Net Benefit (PV) EGP (million) -52.77
Return on Interest % -62.35
Trip Tariff at Base Year (Flat Tariff); Assumption EGP 0.50 With Subsidies
One Bus Procurement Cost EGP (million) | 1.25 Total Benefits (PV) EGP (million) 84.65
Other Infrastrucure*/Main Investment Costs % 40.0% Benefit/Cost Ratio Ratio 1.00
Rehabilitation Costs/Investiment Costs % 40.00% Net Benefit (PV) EGP (million) 0.00
Return on Interest % 0.00
Inflation Rate [% | 8.0% | NPV EGP (million) 0.00
Payback Period Years 9
Tax Rate % 0.0%
Profit Rate 0.0% Annual Transport Productivity
Tax & Profit Rates 0.0% Total Bus.Km Million Bus.Km 1.27
Total Passengers.Km Million Passenger.Km 88.91
Discount Rate [% [15.00%]| Line Capacity Passengers (million) 10.58
* Other Standing Costs: Subsidies over the Operating Period (30 Years)
(Leasing of Garage, Building, and Annual Costs EGP (Million)
Procurement of disposable Equipment, Signals, etc.) Revenue without Subsidies 82.80
Revenue with Subsidies 219.89
Total Subsidies 137.09
Subsidies at the first Operating Year (PV)
Revenue without Subsidies 4.602
Subsidies | 7.619

| Cost of Passenger-Km over the Operating Period

|Cost of Passenger-Km

EGP

[ 0.171

| Ticket Cost and Price at the First Operating Year (Flat Tariff)

Ticket Cost 1.43 EGP 100%
Ticket Price 0.54 EGP 38%
Ticket Subsidy 0.89 EGP 62%




Annex I-3: Light Rail Transit

Project 3 - Alternative 1: Light Rail Transit
Victoria - Awaid
1 Year Construction Period

Light Rail Rapid Transit Parameters Sl SRe I E i AUl el al = el e
over 30 Operating Years
Input Data | | Outputs
Line Length Km 4.15 Total Capital Costs EGP (million) 242.09
Commercial Speed Km/hr. 22.50 Salvage Costs EGP (million) 94.03
Headway min 5.00 Infrastructure Design Costs for 30 Years EGP (million) 7.26
Dwell Time min 4.00 Initial Investments EGP (million) 249.36
Daily Operating Period Hours 18.00 Total Costs (PV) EGP (million) 234.57
Operating Days per Year Days 350 Annual Initial Costs EGP (million) 37.98
Vehicle Capacity Passengers 262 Without Subsidies |
No. of Vehicles in a Train Vehicle 2 Total Benefits (PV) EGP (million) 182.08
Occupancy Rate % 70% Benefit/Cost Ratio Ratio 0.78
No. of Stations Station 6 Net Benefit (PV) EGP (million) -52.49
No. of Main Roads Crossing the Track Crossing 4 Return on Interest % -22.38
With Subsidies |
Ticket Price at Base Year; Assumption [EGP [ 0.50 ] Total Costs (PV) EGP (million) 234.57
Total Benefits with Subsidies (PV) EGP (million) 234.57
Inflation rate % 8.0% Benefit/Cost Ratio Ratio 1.00
Tax Rate % 0.0% Net Benefit (PV) EGP (million) 0.00
Profit Rate % 0.0% Return on Interest % 0.00
Tax & Profit Rates % 0.0% Payback Period Years 31.00
Discount Rate % 15.0%
Annual Transport Productivity
Total Train-Km Million Train-Km 0.627
Total Vehicle-Km Million Vehicle-Km 1.255
Total Passengers-Km Million Pass.-Km 230.16
Line Capacity Passengers (million) 55.46
Subsidies over the Operating Period
Items EGP _(Million)
Revenue without Subsidies 3392.66
Revenue with Subsidies 4370.76
Total Subsidies 978.10

Subsidies at the First Operating Year (PV)

Revenue without Subsidies [ 24.11

Subsidies | 6.95

Cost of Passenger-Km at the First Operating Year

|Cost of Passenger-Km [ EGP (million) | 0.168

| Ticket Cost & Price at First Operating Year (Flat Tariff)
Ticket Cost 0.70 EGP 100%
Ticket Price (Social Tariff) 0.54 EGP 78%
Subsidy per Ticket 0.16 EGP 22%

\




Annex I-3: Bus Rapid Transit

Project 3 - Alternative 2: Bus Rapid Transit

Victoria - Awaid
Bus Rapid Transit Parameters e [Repre TranS|t_ S UIlEs
over 10 Operating Years
Input Data Outputs
Line Length Km 4.15 Investments EGP (million) 11.60
Commercial Speed Km/hr 22.50 Total Costs (PV) EGP (million) 44.41
Headway min 5.00 Annual Intial Costs EGP (million) 2.31
Dwell Time min 4.00 Without Subsidies
Daily Operating Period Hours 18.00 Total Benefits (PV) EGP (million) 31.87
Operating days per Year Days 350.00 Benefit/Cost Ratio Ratio 0.72
Vehicle Capacity Passengers 100.00 Net Benefit (PV) EGP (million) -12.54
Occupancy Rate % 70% Return on Interest % -28.24
With Subsidies

Trip Tariff at Base Year (Flat Tariff); Assumption EGP 0.50 Total Benefits (PV) EGP (million) 44.41
One Bus Procurement Cost EGP (million) | 1.25 Benefit/Cost Ratio Ratio 1.00
Other Infrastrucure*/Main Investment Costs % 40% Net Benefit (PV) EGP (million) 0.00
Rehabilitation Costs/Investiment Costs % 40% Return on Interest % 0.00

NPV EGP (million) 0.00
Inflation Rate [% [ 8.0% | Payback Period Years 10
Tax Rate % 0.0% Annual Transport Productivity
Profit Rate 0.0% Total Bus.Km Million Bus.Km 0.63
Tax & Profit Rates 0.0% Total Passengers.Km Million Passenger.Km 43.92

Line Capacity Passengers (million) 10.58
Discount Rate [% [15.00%]

Subsidies over the Operating Period
* Other Standing Costs: Annual Costs EGP (Million) EGP (Million)
(Leasing of Garage, Building, and Revenue without Subsidies 82.796 82.80
Procurement of disposable Equipment, Signals, etc.) Revenue with Subsidies 115.372 115.37
Total Subsidies 198.168 32.58
Subsidies at the first Operating Year (PV)
Revenue without Subsidies [ 4.602
Subsidies | 1.811
Cost of Passenger-Km over the Operating Period
Cost of Passenger-Km EGP [ 0.181

Ticket Cost and Price at the First Operating Year (Flat Tariff)

Ticket Cost 0.75 EGP 100%
Ticket Price 0.54 EGP 72%
Ticket Subsidy 0.21 EGP 28%

Vil




Annex I-4: Light Rail Transit

Project 4 - Alternative 1: Light Rail Transit
Awaid - Canal Station (Mina El-Basal)

3 Years Construction Period

Light Rail Rapid Transit Parameters Light Rail Rapid Tran_S|t Economics
over 30 Operating Years
Input Data | | Outputs
Line Length Km 14.60 Total Capital Costs EGP (million) 575.88
Commercial Speed Km/hr. 22.50 Salvage Costs EGP (million) 182.42
Headway min 5.00 Infrastructure Design Costs EGP (million) 17.28
Dwell Time min 4.00 Initial Investments EGP (million) 593.16
Daily Operating Period Hours 18.00 Annual Initial Costs EGP (million) 90.34
Operating Days per Year Days 350 Total Costs (PV) EGP (million) 467.21
Vehicle Capacity Passengers 262
No. of Vehicles in a Train Vehicle 2 Without Subsidies ]
Occupancy Rate % 70% Total Benefits (PV) EGP (million) 275.35
No. of Stations Station 18 Benefit/Cost Ratio Ratio 0.59
No. of Main Roads Crossing the Track Crossing 18 Net Benefit (PV) EGP (million) -191.86
Return on Interest % -41.07
Ticket Price at Base Year (Flat Tariff); Assumption [EGP 1.00 | With Subsidies |
Total Costs (PV) EGP (million) 467.21
Inflation rate % 8.0% Total Benefits with Subsidies (PV) EGP (million) 467.21
Tax Rate % 0.0% Benefit/Cost Ratio Ratio 1.00
Profit Rate % 0.0% Net Benefit (PV) EGP (million) 0.00
Discount Rate % 15.0% Return on Interest % 0.00
Payback Period Years 33
Annual Transport Productivity
Total Train-Km Million Train-Km 2.21
Total Vehicle-Km Million Vehicle-Km 4.42
Total Passengers-Km Million Pass.-Km 809.72
Line Capacity Passengers (million) 55.46
Subsidies over the Operating Period (30 Years)
Items EGP (Million)
Revenue without Subsidies 7914
Actual Revenue with Subsidies 13429
Total Subsidies 5515
Subsidies at the First Operating Year (PV)
Revenue without Subsidies [  36.466
Subsidies | 25.409
| Cost of Passenger-Km at First Operating Year
|Average Cost of Passenger-Km EGP (million) | 0.146

Ticket Cost & Price at First Operating Year (Flat Tariff)

Ticket Actual Cost 2.14 EGP 100%
Ticket Price (Social Tariff) 1.26 EGP 59%
Ticket Subsidy 0.88 EGP 41%

Vil




Annex I-4: Bus Rapid Transit

Project 4 - Alternative 2: Bus Rapid Transit
Awaid - Canal Station (Mina El Basal)

Bus Rapid Transit Parameters EE REphe TranS|t_ SCEEmIES
over 10 Operating Years
Input Data Outputs
Line Length Km 14.60 Investments EGP (million) 33.06
Commercial Speed Km/hr 22.50 Total Costs (PV) EGP (million) 135.22
Headway min 5.00 Annual Intial Costs EGP (million) 6.59
Dwell Time min 4.00 Without Subsidies
Daily Operating Period Hours 18.00 Total Benefits (PV) EGP (million) 53.12
Operating days per Year Days 350.00 Benefit/Cost Ratio Ratio 0.39
Vehicle Capacity Passengers 100.00 Net Benefit (PV) EGP (million) -82.10
Occupancy Rate % 70% Return on Interest % -60.72
With Subsidies
Trip Tariff at Base Year (Flat Tariff); Assumption EGP 1.00 Total Benefits (PV) EGP (million) 135.22
One Bus Procurement Cost EGP (million) [ 1.25 Benefit/Cost Ratio Ratio 1.00
Other Infrastrucure*/Main Investment Costs % 40.0% Net Benefit (PV) EGP (million) 0.00
Rehabilitation Costs/Investiment Costs % 40.00% Return on Interest % 0.00
NPV EGP (million) 0.00
Inflation Rate [% [ 8.0% | Payback Period Years 10
Tax Rate % 0.0% Annual Transport Productivity
Profit Rate 0.0% Total Bus.Km Million Bus.Km 2.21
Tax & Profit Rates 0.0% Total Passengers.Km Million Passenger.Km 154.53
Line Capacity Passengers (million) 10.58
Discount Rate [o% [15.00% ]
Subsidies over the Operating Period
* Other Standing Costs: Annual Costs EGP (Million) EGP (Million)
(Leasing of Garage, Building, and Revenue without Subsidies 165.592 165.59
Procurement of disposable Equipment, Signals, etc.) Revenue with Subsidies 421.540 421.54
Total Subsidies 587.131 255.95

Subsidies at the first Operating Year (PV)

Revenue without Subsidies [ 9.203

Subsidies [ 14.225

Cost of Passenger-Km over the Operating Period

Cost of Passenger-Km [ EGP [ 0.188

| Ticket Cost and Price at the First Operating Year (Flat Tariff)

Ticket Cost 2.75 EGP 100%
Ticket Price 1.08 EGP 39%
Ticket Subsidy 1.67 EGP 61%




Annex I-5: Light Rail Transit

Project 5; Alternative 1: Light Rail Transit
Sidi Gaber (15 of May) - El Nozha

1 Year Construction Period

Light Rail Rapid Transit Parameters

Input Data

Line Length Km 3.40
Commercial Speed Km/hr. 22.50
Headway min 5.00
Dwell Time min 4.00
Daily Operating Period Hours 18.00
Operating Days per Year Days 350
Vehicle Capacity Passengers 262
No. of Vehicles in a Train Vehicle 2
Occupancy Rate % 70%
No. of Stations Station 4
No. of Main Roads Crossing the Track Crossing 4
Ticket Price at Base Year; Assumption [EGP | o0.50
Inflation rate % 8.0%
Tax Rate % 0.0%
Profit Rate %o 0.0%
Tax & Profit Rates % 0.0%
Discount Rate % 15.0%

Light Rail Rapid Transit Economics

over 30 Operating Years

| Outputs

Total Capital Costs EGP (million) 165.23
Salvage Costs EGP (million) 50.25
Infrastructure Design Costs for 30 Years EGP (million) 4.96

Initial Investments EGP (million) 170.19
Total Costs (PV) EGP (million) 179.42
Annual Initial Costs EGP (million) 25.92

Without Subsidies |

Total Benefits (PV) EGP (million) 182.08
Benefit/Cost Ratio Ratio 1.01

Net Benefit (PV) EGP (million) 2.65

Return on Interest % 1.48

With Subsidies |

Total Costs (PV) EGP (million) 179.42
Total Benefits with Subsidies (PV) EGP (million) 179.42
Benefit/Cost Ratio Ratio 1.00

Net Benefit (PV) EGP (million) 0.00

Return on Interest % 0.00

Payback Period Years 31.00

Annual Transport Productivity

Total Train-Km Million Train-Km 0.514

Total Vehicle-Km Million Vehicle-Km 1.028

Total Passengers-Km Million Pass.-Km 188.56
Line Capacity Passengers (million) 55.46

Subsidies over the Operating Period

Items EGP (Million)
Revenue without Subsidies 3392.66
Revenue with Subsidies 3343.24
Total Subsidies -49.42
Subsidies at the First Operating Year (PV)

Revenue without Subsidies [ 24.11
Subsidies | -0.35

| Cost of Passenger-Km at the First Operating Year

|Cost of Passenger-Kkm [ EGP (million) | 0.157

Ticket Cost & Price at First Operating Year (Flat Tariff)
Ticket Cost 0.53 EGP 100%
Ticket Price (Social Tariff) 0.54 EGP 101%
Subsidy per Ticket -0.01 EGP -1%




Annex I-5: Bus Rapid Transit

Project 5; Alternative 2: Bus Rapid Transit
Sidi Gaber (15 of May) - El Nozha

Bus Rapid Transit Parameters B Repial TranS|t_ ECeIneimEs
over 10 Operating Years
Input Data Outputs
Line Length Km 3.40 Investments EGP (million) 10.06
Commercial Speed Km/hr 22.50 Total Costs (PV) EGP (million) 37.79
Headway min 5.00 Annual Intial Costs EGP (million) 2.00
Dwell Time min 4.00 Without Subsidies
Daily Operating Period Hours 18.00 Total Benefits (PV) EGP (million) 26.56
Operating days per Year Days 350.00 Benefit/Cost Ratio Ratio 0.70
Vehicle Capacity Passengers 100.00 Net Benefit (PV) EGP (million) -11.23
Occupancy Rate % 70% Return on Interest % -29.72
With Subsidies
Trip Tariff at Base Year (Flat Tariff); Assumption EGP 0.50 Total Benefits (PV) EGP (million) 37.79
One Bus Procurement Cost EGP (million) | 1.25 Benefit/Cost Ratio Ratio 1.00
Other Infrastrucure*/Main Investment Costs % 40.0% Net Benefit (PV) EGP (million) 0.00
Rehabilitation Costs/Investiment Costs % 40.00% Return on Interest % 0.00
NPV EGP (million) 0.00
Inflation Rate [% [ 8.0% | Payback Period Years 11
Tax Rate % 0.0% Annual Transport Productivity
Profit Rate 0.0% Total Bus.Km Million Bus.Km 0.51
Tax & Profit Rates 0.0% Total Passengers.Km Million Passenger.Km 35.99
Line Capacity Passengers (million) 10.58
Discount Rate [% [15.00%]
Subsidies over the Operating Period
* Other Standing Costs: Annual Costs EGP (Million) EGP (Million)
(Leasing of Garage, Building, and Revenue without Subsidies 82.796 82.80
Procurement of disposable Equipment, Signals, etc.) Revenue with Subsidies 117.804 117.80
Total Subsidies 200.600 35.01
Subsidies at the first Operating Year (PV)
Revenue without Subsidies [ 4.602
Subsidies [ 1.946

| Cost of Passenger-Km over the Operating Period

|Cost of Passenger-Km [ EGP [ 0.226

| Ticket Cost and Price at the First Operating Year (Flat Tariff)

Ticket Cost 0.77 EGP 100%
Ticket Price 0.54 EGP 70%
Ticket Subsidy 0.23 EGP 30%

Xl




Annex I-6: Light Rail Transit

Project 6 - Alternative 1: Light Rail Transit
Canal Station (Mina El-Bassal) - KP 21

3 Years Construction Period

Light Rail Rapid Transit Parameters

Light Rail Rapid Transit
over 30 Operating

Economics

Years

Input Data | Outputs
Line Length Km 19.50 Total Capital Costs EGP (million) 1579.69
Commercial Speed Km/hr. 30.00 Salvage Costs EGP (million) 885.31
Headway min 5.00 Infrastructure Design Costs EGP (million) 47.39
Dwell Time min 4.00 Initial Investments EGP (million) 1627.08
Daily Operating Period Hours 18.00 Annual Initial Costs EGP_(million) 247.80
Operating Days per Year Days 350 Total Costs (PV) EGP (million) 726.75
Vehicle Capacity Passengers 262
No. of Vehicles in a Train Vehicle 2 Without Subsidies
Occupancy Rate % 70% Total Benefits (PV) EGP (million) 275.35
No. of Stations Station 25 Benefit/Cost Ratio Ratio 0.38
No. of Main Roads Crossing the Track Crossing o Net Benefit (PV) EGP (million) -451.40
Return on Interest % -62.11
Ticket Price at Base Year (Flat Tariff); Assumption |EGP 1.00 With Subsidies
Total Costs (PV) EGP (million) 726.75
Inflation rate % 8.0% Total Benefits with Subsidies (PV) EGP (million) 726.75
Tax Rate % 0.0% Benefit/Cost Ratio Ratio 1.00
Profit Rate % 0.0% Net Benefit (PV) EGP (million) 0.00
Discount Rate % 15.0% Return on Interest % 0.00
Payback Period Years 33
Annual Transport Productivity
Total Train-Km Million Train-Km 2.95
Total Vehicle-Km Million Vehicle-Km 5.90
Total Passengers-Km Million Pass.-Km 1081.47
Line Capacity Passengers (million) 55.46

Subsidies over the Operating Period (30 Years)

Items

EGP (Million)

Revenue without Subsidies 7914
Actual Revenue with Subsidies 20889
Total Subsidies 12975
Subsidies at the First Operating Year (PV)
Revenue without Subsidies | 36.466
Subsidies | 59.781
Cost of Passenger-Km at First Operating Year
|Average Cost of Passenger-Km EGP (million) | 0.171

| Ticket Cost & Price at First O

erating Year (Flat Tariff)

Ticket Actual Cost 3.32 EGP 100%
Ticket Price (Social Tariff) 1.26 EGP 38%
Ticket Subsidy 2.07 EGP 62%

Xl




Annex 1-6: Bus Rapid Transit

Project 6 - Alternative 2: Bus Rapid Transit
Canal Station (Mina El-Bassal) - KP 21

Bus Rapid Transit Parameters EUS R TranS|t. EEEISmIES
over 10 Operating Years
Input Data Outputs
Line Length Km 19.50 Investments EGP (million) 43.12
Commercial Speed Km/hr 22.50 Total Costs (PV) EGP (million) 178.22
Headway min 5.00 Annual Intial Costs EGP (million) 8.59
Dwell Time min 4.00 Without Subsidies
Daily Operating Period Hours 18.00 Total Benefits (PV) EGP (million) 53.12
Operating days per Year Days 350.00 Benefit/Cost Ratio Ratio 0.30
Vehicle Capacity Passengers 100.00 Net Benefit (PV) EGP (million) -125.10
Occupancy Rate % 70% Return on Interest % -70.19
With Subsidies
Trip Tariff at Base Year (Flat Tariff); Assumption EGP 1.00 Total Benefits (PV) EGP (million) 178.22
One Bus Procurement Cost EGP (million) | 1.25 Benefit/Cost Ratio Ratio 1.00
Other Infrastrucure*/Main Investment Costs % 40.0% Net Benefit (PV) EGP (million) 0.00
Rehabilitation Costs/Investiment Costs % 40.00% Return on Interest % 0.00
NPV EGP (million) 0.00
Inflation Rate [% | 8.0% | Payback Period Years 10
Tax Rate % 0.0% Annual Transport Productivity
Profit Rate 0.0% Total Bus.Km Million Bus.Km 2.95
Tax & Profit Rates 0.0% Total Passengers.Km Million Passenger.Km 206.39
Line Capacity Passengers (million) 10.58
Discount Rate [% [15.00%]

* Other Standing Costs:
(Leasing of Garage, Building, and

Procurement of disposable Equipment, Signals, etc.)

Subsidies over the Operating Period

Annual Costs

EGP (Million)

EGP (Million)

Revenue without Subsidies 165.592 165.59

Revenue with Subsidies 555.581 555.58

Total Subsidies 721.172 389.99
Subsidies at the first Operating Year (PV)

Revenue without Subsidies 9.203

Subsidies 21.675

Cost of Passenger-Km over the Operating Period

Cost of Passenger-Km

EGP

0.186

Ticket Cost and Price at the First Operating Year (Flat Tariff)

Ticket Cost 3.62 EGP 100%
Ticket Price 1.08 EGP 30%
Ticket Subsidy 2.54 EGP 70%

X




Annex -7

Project 7 - Abou Kir Rail Rehabilitation

Abou Kir -Maser Station

3 Years Construction Period

Rehabilitation Parameters (RRT) Rehabilitation E_conomlcs
over 30 Operating Years
Input Data | | Outputs
Line Length Km 21.51 Total Capital Costs EGP (million) 8130.00
Commercial Speed Km/hr. 35.00 Salvage Costs EGP (million) 5691.00
Headway min 4.00
Dwell Time min 4.00 Initial Investments EGP (million) 8130.00
Daily Operating Period Hours 18.00 Annual Initial Costs EGP _(million) 1238.20
Operating Days per Year Days 350 Total Costs (PV) EGP (million) 3688.23
Vehicle Capacity Passengers 277
No. of Vehicles in a Train Vehicle =] Without Subsidies |
Occupancy Rate % 70% Total Benefits (PV) EGP (million) 2456.28
No. of Stations Station 18 Benefit/Cost Ratio Ratio 0.67
No. of Main Roads Crossing the Track Crossing o Net Benefit (PV) EGP (million) -1231.95
Return on Interest % -33.40
Ticket Price at Base Year (Flat Tariff); Assumption  |[EGP 1.50 | With Subsidies |
Total Costs (PV) EGP (million) 3688.23
Inflation rate % 8.0% Total Benefits with Subsidies (PV) EGP (million) 3688.23
Tax Rate % 0.0% Benefit/Cost Ratio Ratio 1.00
Profit Rate %% 0.0% Net Benefit (PV) EGP (million) 0.00
Discount Rate % 15.0% Return on Interest % 0.00
Payback Period Years 33
Annual Transport Productivity
Total Train-Km Million Train-Km 4.07
Total Vehicle-Km Million Vehicle-Km 36.60
Total Passengers-Km Million Pass.-Km 7095.83
Line Capacity Passengers (million) 329.82

Subsidies over the Operating Period (30 Years)

Items

EGP (Million)

Revenue without Subsidies 70601

Actual Revenue with Subsidies 106011
Total Subsidies 35410

Subsidies at the First Operating Year (PV)

Revenue without Subsidies [ 325.297
Subsidies | 163.153
| Cost of Passenger-Km at First Operating Year

|Average Cost of Passenger-Km [ EGP (million) ]| 0.132

| Ticket Cost & Price at First Operating Year (Flat Tariff)

Ticket Actual Cost 2.84 EGP 100%
Ticket Price (Social Tariff) 1.89 EGP 67%
Ticket Subsidy 0.95 EGP 33%
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Annex 1-8: Comparison

Economic Comparison |
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| Environmental Comparison
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ANNEX I1

Multi Criteria Decision Analysis (MCDA)
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Annex I1: Multi Criteria Decision Analysis (MCDA)

Weighted Sum Model (WSM)
Input Data (Automatic Transfer) |
Criteria Weights
CR 1 Initial Investments EGP (Million) 5
CR 2 Initial Investments per one Km Long EGP (Million) 5
CR 3 Cost of Passenger-Km EGP 8
CR 4 Commercial Speed Km/h 10
CR 5 Annual Passengers-Km Million 10
CR 6 Annual Line Capacity Pass. (Million) 10
CR 7 Annual Reduction in Traffic Volumes PCU (Million) 10
CR 8 Energy Consumption Rate TJ/Pass-Km 8
CR9 Carbon Dioxide CO2 Kilo-Ton 5
CR 10 Energy Reduction T) 6
Sum of Weights 77
Criteria Matrix
Criteria Option 1: LRT | Option 2-1 | Option 2-2 | Option 3-1 [ Option 3-2 |Option 4-1| Option 4-2 |Option 5-1|Option 5-2|Option 6-1|Option 6-2| Option 7: RRT
CR1 1026.49 406.51 20.33 249.36 11.60 593.16 33.06 170.19 10.06 1627.08 43.12 8130.00
CR2 89.26 48.39 2.42 60.09 2.80 40.63 2.26 50.06 2.96 83.44 2.21 377.89
CR3 0.13 0.15 0.17 0.17 0.18 0.15 0.19 0.16 0.23 0.17 0.19 0.13
CR4 22.50 22.50 22.50 22.50 22.50 22.50 22.50 22.50 22.50 30.00 22.50 35.00
CR5 1594.48 465.87 88.91 230.16 43.92 809.72 154.53 188.56 35.99 1081.47 | 206.39 7095.83
CR6 138.65 55.46 10.58 55.46 10.58 55.46 10.58 55.46 10.58 55.46 10.58 329.82
CR7 24.46 13.75 2.62 13.75 2.62 13.75 2.62 13.75 2.62 13.75 2.62 75.57
CR8 0.04 0.06 0.21 0.06 0.21 0.06 0.21 0.06 0.21 0.06 0.21 0.04
CR9 4.7476 2.0807 1.4254 1.0280 0.7042 3.6165 2.4775 0.8422 0.5769 4.8302 3.3089 20.3508
CR 10 932.11 524.02 100.00 524.02 100.00 524.02 100.00 524.02 100.00 524.02 100.00 2880.14
Weighted Sum Score(Including Weights)
Options SUM Rating
Option 7 61.78 1
Option 1 39.10 2
Option 6-1 34.79 3
Option 4-1 31.91 4
Option 2-1 31.48 5
Option 5-1 31.03 6
Option 3-1 29.94 7
Option 2-2 19.42 8
Option 3-2 18.66 9
Option 6-2 17.85 10
Option 4-2 17.79 11
Option 5-2 14.99 12
Multi-Factor Evaluation Process (MFEP) |
MFEP starts by listing the factors and their relative importance (weights) on a scale from 0 to 1
Input Data |
Project 1 Project 2 Project 3 Project 4 Project 5 Project 6 Project 7
Raml Tram Rehabilitation Montazah - Victoria Victoria - Awaid Awaid - Mina El-Basal Sidi Gaber - El Nozha Mina El-Bassal - KP 21 Abou Kir Rehabilitation
Option 1: LRT Option 2-1 | Option 2-2 | Option 3-1 [ Option 3-2 | Option 4-1 | Option 4-2 | Option 5-1 | Option 5-2 | Option 6-1 | Option 6-2 Option 7: RRT
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Ranking of Projects according to Priority Scores|

Options CR1 CR2 CR3 CR4 CR5 CR 6 CR7 CR 8 CR9 CR 10 SUM Rating
Option 7 0.000 0.000 0.011 0.016 0.077 0.054 0.054 0.017 0.000 0.032 0.261 1
Option 1 0.000 0.000 0.011 0.010 0.017 0.023 0.017 0.016 0.002 0.010 0.108 2
Option 6-1 0.000 0.000 0.008 0.013 0.012 0.009 0.010 0.011 0.002 0.006 0.071 3]
Option 5-2 0.021 0.010 0.006 0.010 0.000 0.002 0.002 0.003 0.014 0.001 0.070 4
Option 5-1 0.001 0.001 0.009 0.010 0.002 0.009 0.010 0.011 0.010 0.006 0.068 5
Option 4-1 0.000 0.001 0.010 0.010 0.009 0.009 0.010 0.011 0.002 0.006 0.068 6
Option 3-2 0.018 0.011 0.008 0.010 0.000 0.002 0.002 0.003 0.012 0.001 0.067 7
Option 3-1 0.001 0.001 0.008 0.010 0.002 0.009 0.010 0.011 0.008 0.006 0.066 8
Option 2-1 0.001 0.001 0.009 0.010 0.005 0.009 0.010 0.011 0.004 0.006 0.065 9
Option 2-2 0.011 0.013 0.008 0.010 0.001 0.002 0.002 0.003 0.006 0.001 0.056 10
Option 4-2 0.006 0.014 0.008 0.010 0.002 0.002 0.002 0.003 0.003 0.001 0.050 Al
Option 6-2 0.005 0.014 0.008 0.010 0.002 0.002 0.002 0.003 0.002 0.001 0.049 12
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Annex I11: Analytial Hierarchy Process (AHP)

Analytical Hierarchy Process (AHP) |

1. Project Options

Project 1 Project 2 Project 3 Project 4 Project 5 Project 6 Project 7
Raml Tram Rehabilitation Montazah - Victoria Victoria - Awaid | Awaid - Mina El-Basal | Sidi Gaber - EI Nozha | Mina El-Bassal - kP 21| Abou Kir Rehabilitation
Option 1:LRT Option 2-1]Option 2-2| Option 3-1]Option 3-2|Option 4- 1] Option 4-2|Option 5- 1| Option 5-2| Option 6-1]Option 6-2. Option 7: RRT.

2. Evaluation Criteria

Criteria
CR1 Initial Investments
CR 2 Cost of Passenger-Km
CR 3 Annual Passengers-Km
CR 4 Commercial Speed
CR 5 Energy Consumption
CR 6 Carbon Dioxide Emissions CO2
CR 7 Demand Intensity
CR 8 Accessibility to Central Areas, Work and Education Places
CR 9 Reduction in Traffic Volumes
CR 10 Energy Reduction

3. Options and Criteria

Input

CR 1: Investments

Less is Better

Options and Criteria

Input
Options Option 1 |Option 2-1 | Option 2-2 | Option 3-1| Option 3-2 [ Option 4-1 | Option 4-2 | Option 5-1 [ Option 5-2 | Option 6-1 [Option 6-2| Option 7
Option 1 1.000 2.000 5.000 4.000 5.000 2.000 3.000 3.000 5.000 1.000 3.000 0.333
Option 2-1 0.500 1.000 3.000 2.000 3.000 0.500 2.000 2.000 2.000 0.500 2.000 0.250
Option 2-2 0.200 0.200 1.000 0.500 0.333 0.500 0.500 1.000 2.000 0.167 0.500 0.111
Option 3-1 0.250 0.500 2.000 1.000 3.000 0.250 1.000 1.000 2.000 0.200 1.000 0.125
Option 3-2 0.200 0.333 3.003 0.333 1.000 2.000 0.500 1.000 1.000 0.333 1.000 0.111
Option 4-1 0.500 2.000 2.000 4.000 0.500 1.000 2.000 2.000 2.000 0.143 2.000 0.125
Option 4-2 0.333 0.500 2.000 1.000 2.000 0.500 1.000 1.000 1.000 0.333 1.000 0.200
Option 5-1 0.333 0.500 1.000 1.000 1.000 0.500 1.000 1.000 3.000 0.167 1.000 0.125
Option 5-2 0.200 0.500 0.500 0.500 1.000 0.500 1.000 0.333 1.000 0.333 0.500 (OSIRIRIY
Option 6-1 1.000 2.000 5.988 5.000 3.003 6.993 3.003 5.988 3.003 1.000 4.000 0.500
Option 6-2 0.333 0.500 2.000 1.000 1.000 0.500 1.000 2.000 2.000 0.250 1.000 0.111
Option 7 3.003 4.000 9.009 8.000 9.009 8.000 5.000 8.000 9.009 2.000 9.009 1.000
SUM 7.853 14.033 36.500 28.333 29.845 23.243 21.003 28.321 33.012 6.426 26.009 3.102
CR 2: Cost of Passenger-Km ]
Less is Better Options and Criteria
Input
Options | Option 1 |Option 2-1]Option 2-2 [ Option 3-1 | Option 3-2 | Option 4-1 | Option 4-2 | Option 5-1] Option 5-2 | Option 6-1 |Option 6-2] Option 7
Option 1 1.000 1.000 0.500 2.000 0.500 1.000 0.500 1.000 0.500 1.000 0.500 1.000
Option 2-1 1.000 1.000 1.000 1.000 0.500 1.000 0.500 1.000 1.000 1.000 0.500 1.000
Option 2-2 2.000 2.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Option 3-1 0.500 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500 1.000 1.000 1.000
Option 3-2 2.000 2.000 1.000 1.000 1.000 2.000 1.000 1.000 1.000 1.000 1.000 2.000
Option 4-1 1.000 1.000 1.000 1.000 0.500 1.000 0.500 1.000 0.500 1.000 0.500 1.000
Option 4-2 2.000 2.000 1.000 1.000 1.000 2.000 1.000 1.500 1.000 1.000 1.000 1.000
Option 5-1 1.000 1.000 1.000 1.000 1.000 1.000 0.667 1.000 0.500 0.500 0.500 1.000
Option 5-2 2.000 1.000 1.000 2.000 1.000 2.000 1.000 2.000 1.000 2.000 1.000 2.000
Option 6-1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 2.000 0.500 1.000 1.000 1.000
Option 6-2 2.000 2.000 1.000 1.000 1.000 2.000 1.000 1.000 1.000 1.000 1.000 2.000
Option 7 1.000 1.000 1.000 1.000 0.500 1.000 1.000 1.000 0.500 1.000 0.500 1.000
SUM 16.500 16.000 11.500 14.000 10.000 16.000 10.167 14.500 9.000 12.500 9.500 15.000
CR 3: Total Passengers-Km
More is Better Options and Criteria
Input
Options | Option 1_|Option 2-1|Option 2-2 | Option 3-1 | Option 3-2 [ Option 4-1 | Option 4-2 | Option 5-1 [ Option 5-2 | Option 6-1|Option 6-2| _Option 7
Option 1 1.000 3.000 9.000 7.000 9.000 2.000 9.000 8.000 9.000 1.000 9.000 0.250
Option 2-1 0.333 1.000 6.000 2.000 9.000 0.500 4.000 3.000 9.000 0.500 3.000 0.111
Option 2-2 0.111 0.111 1.000 0.333 2.000 0.111 0.500 0.500 2.000 0.111 0.500 0.111
Option 3-1 0.143 0.500 3.003 1.000 6.000 0.250 2.000 1.000 7.000 0.200 1.000 0.111
Option 3-2 0.111 0.111 0.500 0.167 1.000 0.111 0.250 0.250 1.000 0.111 0.200 0.111
Option 4-1 0.500 2.000 9.009 4.000 9.009 1.000 6.000 4.000 9.000 1.000 4.000 0.111
Option 4-2 0.111 0.250 2.000 0.500 4.000 0.167 1.000 1.000 4.000 0.125 0.500 0.111
Option 5-1 0.125 0.333 2.000 1.000 4.000 0.250 1.000 1.000 6.000 0.167 1.000 0.111
Option 5-2 0.111 0.111 0.500 0.143 1.000 0.111 0.250 0.167 1.000 0.111 0.200 0.111
Option 6-1 1.000 2.000 9.009 5.000 9.009 1.000 8.000 5.988 9.009 1.000 6.000 0.167
Option 6-2 0.111 0.333 2.000 1.000 5.000 0.250 2.000 5.000 5.000 0.167 1.000 0.111
Option 7 4.000 9.009 9.009 9.009 9.009 9.009 9.009 9.009 9.009 5.988 9.009 1.000
SUM 7.657 18.759 53.030 31.152 68.027 14.759 43.009 38.914 71.018 10.480 35.409 2.416
CR 4: Commercial Speed |
More is Better Options and Criteria
Input
Options Option 1 |Option 2-1 | Option 2-2 | Option 3-1| Option 3-2 [ Option 4-1 | Option 4-2 | Option 5-1 [ Option 5-2 | Option 6-1 [Option 6-2| Option 7
Option 1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500
Option 2-1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500
Option 2-2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500
Option 3-1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500
Option 3-2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500
Option 4-1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500
Option 4-2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500
Option 5-1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500
Option 5-2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500
Option 6-1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Option 6-2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.500
Option 7 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 1.000 2.000 1.000
SUM 13.000 13.000 13.000 13.000 13.000 13.000 13.000 13.000 13.000 12.000 13.000 7.000




CR 5: Energy Consumption

Less is Better

Options and Criteria

Input
Options | Option 1 | Option 2-1 | Option 2-2 | Option 3-1| Option 3-2 | Option 4-1 | Option 4-2 | Option 5-1 | Option 5-2 | Option 6-1|Option 6-2| Option 7
Option 1 1.000 2.000 3.000 5.000 7.000 1.000 2.000 6.000 8.000 1.000 1.000 0.250
Option 2-1 0.500 1.000 1.000 2.000 3.000 0.500 2.000 3.000 4.000 0.500 0.500 0.111
Option 2-2 0.333 1.000 1.000 1.000 2.000 0.500 0.500 2.000 2.000 0.333 0.500 0.111
Option 3-1 0.200 0.500 1.000 1.000 1.000 0.333 0.500 1.000 2.000 0.200 0.333 0.111
Option 3-2 0.143 0.333 0.500 1.000 1.000 0.200 0.250 1.000 1.000 0.146 0.200 0.111
Option 4-1 1.000 2.000 2.000 3.003 5.000 1.000 1.000 4.000 6.000 1.000 1.000 0.167
Option 4-2 0.500 0.500 2.000 2.000 4.000 1.000 1.000 3.000 4.000 0.500 1.000 0.125
Option 5-1 0.167 0.333 0.500 1.000 1.000 0.250 0.333 1.000 1.000 0.167 0.500 0.111
Option 5-2 0.125 0.250 0.500 0.500 1.000 0.167 0.250 1.000 1.000 0.111 0.167 0.111
Option 6-1 1.000 2.000 3.003 5.000 6.859 1.000 2.000 5.988 9.009 1.000 1.000 0.250
Option 6-2 1.000 2.000 2.000 3.003 5.000 1.000 1.000 2.000 5.988 1.000 1.000 0.167
Option 7 4.000 9.009 9.009 9.009 9.009 5.988 8.000 9.009 9.009 4.000 5.988 1.000
sum 9.968 20.926 25.512 33.515 45.868 12.938 18.833 38.997 53.006 9.957 13.188 2.625
CR 6: Carbon Dioxide Emissions CO2 |
Less is Better Options and Criteria
Input
Options Option 1 |Option 2-1|Option 2-2 | Option 3-1 [ Option 3-2 | Option 4-1 | Option 4-2 [ Option 5-1 | Option 5-2 | Option 6-1|Option 6-2| Option 7
Option 1 1.000 0.500 0.167 0.500 0.167 0.500 0.167 0.500 0.167 0.500 0.167 1.000
Option 2-1 2.000 1.000 0.250 1.000 0.250 1.000 0.250 1.000 0.250 1.000 0.250 2.000
Option 2-2 5.988 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 7.000
Option 3-1 2.000 1.000 0.250 1.000 0.250 1.000 0.250 1.000 0.250 1.000 0.250 2.000
Option 3-2 5.988 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 7.000
Option 4-1 2.000 1.000 0.250 1.000 0.250 1.000 0.250 1.000 0.250 1.000 0.250 2.000
Option 4-2 5.988 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 7.000
Option 5-1 2.000 1.000 0.250 1.000 0.250 1.000 0.250 1.000 0.250 1.000 0.250 2.000
Option 5-2 5.988 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 7.000
Option 6-1 2.000 1.000 0.250 1.000 0.250 1.000 0.250 1.000 0.250 1.000 0.250 2.000
Option 6-2 5.988 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 7.000
Option 7 1.000 0.500 0.143 0.500 0.143 0.500 0.143 0.500 0.143 0.500 0.143 1.000
sum 41.940 26.000 6.560 26.000 6.560 26.000 6.560 26.000 6.560 26.000 6.560 47.000
CR 7: Demand Intensity
More is Better Options and Criteria
Input
Options Option 1 [Option 2-1|Option 2-2 | Option 3-1 [ Option 3-2 | Option 4-1 | Option 4-2 [ Option 5-1 | Option 5-2 | Option 6-1|Option 6-2| Option 7
Option 1 1.000 3.000 3.000 3.000 3.000 2.000 2.000 9.000 9.000 3.000 3.000 2.000
Option 2-1 0.333 1.000 1.000 1.000 1.000 0.500 0.500 3.000 3.000 1.000 1.000 0.500
Option 2-2 0.333 1.000 1.000 1.000 1.000 0.500 0.500 3.000 3.000 1.000 1.000 0.500
Option 3-1 0.333 1.000 1.000 1.000 1.000 0.500 0.500 3.000 3.000 1.000 1.000 0.500
Option 3-2 0.333 1.000 1.000 1.000 1.000 0.500 0.500 3.000 3.000 1.000 1.000 0.500
Option 4-1 0.500 2.000 2.000 2.000 2.000 1.000 1.000 4.000 4.000 1.000 1.000 0.500
Option 4-2 0.500 2.000 2.000 2.000 2.000 1.000 1.000 4.000 4.000 1.000 1.000 0.500
Option 5-1 0.111 0.333 0.333 0.333 0.333 0.250 0.250 1.000 1.000 0.250 0.250 0.167
Option 5-2 0.111 0.333 0.333 0.333 0.333 0.250 0.250 1.000 1.000 0.250 0.250 0.167
Option 6-1 0.333 1.000 1.000 1.000 1.000 1.000 1.000 4.000 4.000 1.000 1.000 0.500
Option 6-2 0.333 1.000 1.000 1.000 1.000 1.000 1.000 4.000 4.000 1.000 1.000 0.500
Option 7 0.500 2.000 2.000 2.000 2.000 2.000 2.000 2.000 5.988 2.000 2.000 1.000
sum 4.722 15.667 15.667 15.667 15.667 10.500 10.500 41.000 44.988 13.500 13.500 7.334
CR 8: Accessibility to Central Areas, Work and Education Places
More is Better Options and Criteria
Input
Options | Option 1 | Option 2-1 | Option 2-2 | Option 3-1| Option 3-2 | Option 4-1 | Option 4-2 | Option 5-1 | Option 5-2 | Option 6-1|Option 6-2| Option 7
Option 1 1.000 5.000 5.000 4.000 4.000 4.000 4.000 8.000 8.000 4.000 4.000 1.000
Option 2-1 0.200 1.000 1.000 1.000 1.000 1.000 1.000 2.000 2.000 2.000 1.000 0.250
Option 2-2 0.200 1.000 1.000 1.000 1.000 1.000 1.000 2.000 2.000 2.000 1.000 0.250
Option 3-1 0.250 1.000 1.000 1.000 1.000 1.000 1.000 2.000 2.000 2.000 1.000 0.250
Option 3-2 0.250 1.000 1.000 1.000 1.000 1.000 1.000 1.000 2.000 2.000 1.000 0.250
Option 4-1 0.250 1.000 1.000 1.000 1.000 1.000 1.000 4.000 2.000 2.000 1.000 0.250
Option 4-2 0.250 1.000 1.000 1.000 1.000 1.000 1.000 4.000 2.000 2.000 1.000 0.250
Option 5-1 0.125 0.500 0.500 0.500 1.000 0.250 0.250 1.000 1.000 0.500 0.500 0.125
Option 5-2 0.125 0.500 0.500 0.500 0.500 0.500 0.500 1.000 1.000 0.500 0.500 0.125
Option 6-1 0.250 0.500 0.500 0.500 0.500 0.500 0.500 2.000 2.000 1.000 1.000 0.250
Option 6-2 0.250 1.000 1.000 1.000 1.000 1.000 1.000 2.000 2.000 1.000 1.000 0.250
Option 7 1.000 4.000 4.000 4.000 4.000 4.000 4.000 8.000 8.000 4.000 4.000 1.000
sum 4.150 17.500 17.500 16.500 17.000 16.250 16.250 37.000 34.000 23.000 17.000 4.250
CR9: Reduction in Traffic Volumes
More is Better Options and Criteria
Input
Options | Option 1 | Option 2-1 | Option 2-2 | Option 3-1| Option 3-2 | Option 4-1 | Option 4-2 | Option 5-1 | Option 5-2 | Option 6-1|Option 6-2| Option 7
Option 1 1.000 2.000 9.000 2.000 9.000 2.000 9.000 2.000 9.000 2.000 9.000 0.333
Option 2-1 0.500 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 0.176
Option 2-2 0.111 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.111
Option 3-1 0.500 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 0.176
Option 3-2 0.111 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.111
Option 4-1 0.500 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 0.176
Option 4-2 0.111 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.111
Option5-1 |  0.500 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 0.176
Option5-2 | 0.111 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.111
Option 6-1 |  0.500 1.000 5.000 1.000 5.000 1.000 5.000 5.000 5.000 1.000 5.000 0.176
Option 6-2 |  0.111 0.200 1.000 0.200 1.000 0.200 1.000 1.000 1.000 0.200 1.000 0.111
Option 7 3.003 5.696 9.009 5.696 9.009 5.696 9.009 5.696 9.009 5.696 9.009 1.000
Sum 7.059 13.696 48.009 13.696 48.009 13.696 48.009 18.496 48.009 13.696 48.009 2.766
CR10: Energy Reduction
More is Better Options and Criteria
Input
Options | Option 1 |Option 2-1] Option 2-2 ] Option 3-1]Option 3-2]Option 4-1]Option 4-2[Option 5-1] Option 5-2] Option 6-1[Option 6-2] Option 7
Option 1 1.000 2.000 8.000 2.000 8.000 2.000 8.000 2.000 8.000 2.000 8.000 0.333
Option2-1 |  0.500 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 0.167
Option2-2 | 0.125 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.111
Option3-1| 0.500 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 0.167
Option 3-2 0.125 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.111
Option 4-1 0.500 1.000 5.000 1.000 5.000 1.000 5.000 1.000 1.000 1.000 5.000 0.167
Option 4-2 0.125 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.200 1.000 0.111
Option 5-1 0.500 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 1.000 5.000 0.167
Option 5-2 0.125 0.200 1.000 0.200 1.000 1.000 1.000 0.200 1.000 0.200 1.000 0.111
Option 6-1 0.500 1.000 5.000 1.000 5.000 1.000 5.000 5.000 5.000 1.000 5.000 0.167
Option6-2 |  0.125 0.200 1.000 0.200 1.000 0.200 1.000 1.000 1.000 0.200 1.000 0.111
Option 7 3.003 5.988 9.009 5.988 9.009 5.988 9.009 5.988 9.009 5.988 9.009 1.000
SUM 7.128 13.988 47.009 13.988 47.009 14.788 47.009 18.788 43.009 13.988 | 47.009 2.723




6. Options and Criteria with Wt. Vectors

Options CR 1 CR 2 CR 3 CR 4 CR 5 CR 6 CR7 CR 8 CR9 CR 10
Option 1 0.083 0 0.000 0 0.083 0 0.000 0 0.000 0
Option 2-1 0 0.083 0 0.000 0 0.083 0 0.000 0 0.000
Option 2-2| 0.083 0.083 0.000 0.000 0.083 0.083 0.000 0.000 0.000 0.000
Option 3-1| 0.083 0.083 0.000 0.000 0.083 0.083 0.000 0.000 0.000 0.000
Option 3-2| 0.083 0.083 0.000 0.000 0.083 0.083 0.000 0.000 0.000 0.000
Option 4-1| 0.083 0.083 0.000 0.000 0.083 0.083 0.000 0.000 0.000 0.000
Option 4-2| 0.083 0.083 0.000 0.000 0.083 0.083 0.000 0.000 0.000 0.000
Option 5-1| 0.083 0.083 0.000 0.000 0.083 0.083 0.000 0.000 0.000 0.000
Option 5-2| 0.083 0.083 0.000 0.000 0.083 0.083 0.000 0.000 0.000 0.000
Option 6-1| 0.083 0.083 0.000 0.000 0.083 0.083 0.000 0.000 0.000 0.000

Option 6-2 | 0.083 0 0.000 0 0.083 0 0.000 0 0.000 0
Option 7 0 0.083 0 0.000 0 0.083 0 0.000 0 0.000
Wt. Vectors| 0.051 0.051 0.026 0.026 0.051 0.051 0.338 0.338 0.035 0.035
7. Global Priorities (GP) and Ranking of Options |
Options GP Options GP Ranking
Option 1 0.017 Option 1 0.185 1
Option 2-1| 0.017 Option 7 | 0.173 2
Option 2-2| 0.017 Option 4-1|  0.084 3
Option 3-1| 0.017 Option 4-2| 0.077 4
Option 3-2| 0.017 Option 6-1|  0.070 5
Option 4-1 0.017 Option 2-1]  0.069 6
Option 4-2| 0.017 Option 3-1|  0.069 7
Option 5-1 0.017 Option 6-2| 0.067 8
Option 5-2| 0.017 Option 2-2| 0.063 9
Option 6-1| 0.017 Option 3-2| 0.062 10
Option 6-2| 0.017 Option 5-1| 0.043 11
Option 7 0.017 Option 5-2| 0.038 12
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Comprehensive Evaluation of Transportation Projects
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Sustainable Criteria
No. of Criteria | 4 |
Economic Sustainability
Social Sustainability
Environmental Sustainability
Transport System Efficiency
Pairwise Comparison
Criteria INPUT
Economic Sustainability 2.000 Social Sustainability
Economic Sustainability 0.500 Environmental Sustainability
Economic Sustainability 1.000 Transport System Efficiency
Social Sustainability: 1.000 Environmental Sustainability
Social Sustainability: 0.500 Transport System Efficiency’
Environmental Sustainability 0.500 Transport System Efficiency’
Criteria Matrix
Pairwise Comparison Matrix
Criteria Economic Sustainability |Social Sustainability | Environmental Sustainability |Transport System Efficiency
Economic Sustainability 2.000
Social Sustainability 0.500 1 1.000 0.500
Environmental Sustainability 2.000 1.000 1 0.500
Transport System Efficiency’ 1.000 2.000 2.000 1
SUM 4.500 6.000 4.500 3.000
Normalized Matrix Consistency Test
Criteria Normalized Values AVR Weighted Vector | Consistency Factor| A CI ] CR
Economic Sustainability 0.222 0.333 0.111 0.333 25.00% 1.042 4.167 4.250{0.083[0.093
Social Sustainability’ 0.111 0.167 0.222 0.167 16.67% 0.708 4.250
Environmental Sustainability 0.444 0.167 0.222 0.167 25.00% 1.083 4.333
Transport System Efficiency 0.222 0.333 0.444 0.333 33.33% 1.417 4.250
Economic Sustainability
EC1 [Initial Investments 4.71%
EC2 |Initial Investments/Km 8.06%
EC3|Cost of Passenger-Km 10.79%
EC6 |[Economic Progress 1.44% | 25.0%
Social Sustainability
S06 |Accessibility 15.00% = = —
S07 | Affordabilty 167% | 16.7% 1. Economic Sustainability
Environmental Sustainability
EN1 [Energy Consumption 4.84%
EN2 |CO2 Emissions 5.22% Economic Indicators Type Weights
EN3 |Energy Reduction 1.98% EC1 In!t!al Investments 0.047
ENG [Noise pollution 4.45% EC2 Initial Investments/Km 0.081
p il EC3 Cost of Passenger-Km Quantities Indicators 0.108
EN7 [Aesthetic Approval 8.52% | 25.0% EC4
Transport System Efficiency EC5
TR1[Commercial Speed 2.65% Eg? EFconomiciProgress 0.014
TR2 |Annual Pgssengers;Km 2.93% Ecs QUalitativelndicators
TR3|Annual Line Capacity 3.42% ECO
TR4 |Reduction in Traffic Volumes| 1.72% EC10
TR 6|Crossing high Density Areas | 22.62% | 33.3% Total Weights 0.250
A. Quantities Indicators |
Options Matrix (Criteria Big & Small)
Options EC1 EC2 EC3 EC4 EC5
Option 1: LRT | 1026.49 89.26 0.129
Option 2-1 406.509 48.39 0.151
Option 2-2 20.328 2.42 0.171
Option 3-1 249.358 60.09 0.168
Option 3-2 11.6013 2.80 0.181
Option 4-1 593.156 40.63 0.146
Option 4-2 33.0587 2.26 0.188
Option 5-1 170.192 50.06 0.157
Option 5-2 10.0613 2.96 0.226
Option 6-1 1627.08 83.44 0.171
Option 6-2 43.12 2.21 0.186
Option 7: RRT 8130 377.89 0.132
A (Big - Small) |8119.939| 375.682 0.097
B. Qualitative Indicators [
EC6: Economic Progress | More is Better |
Pairwise Comparison Matrix
Options 3 3 N y N y N N N 3 N 3
Option 1 [Option 2-1|Option 2-2| Option 3-1 |Option 3-2|Option 4-1 | Option 4-2 |Option 5-1 |Option 5-2 | Option 6-1 | Option 6-2 | Option 7
Option 1: LRT 1 2.000 2.000 2.000 2.000 1.000 1.000 1.000 1.000 0.333 0.333 1.000
Option 2-1 0.500 1 1.000 1.000 1.000 0.500 0.500 1.000 1.000 0.333 0.333 1.000
Option 2-2 0.500 0.500 1 1.000 1.000 0.500 0.500 0.500 0.500 0.146 0.146 0.500
Option 3-1 0.500 1.000 1.000 1 1.000 0.500 0.500 0.500 0.500 0.146 0.146 0.500
Option 3-2 0.500 1.000 1.000 1.000 1 0.500 0.500 0.500 0.500 0.146 0.146 0.500
Option 4-1 1.000 2.000 2.000 2.000 2.000 1 1.000 1.000 1.000 0.333 0.333 1.000
Option 4-2 1.000 2.000 2.000 2.000 2.000 1.000 1 1.000 1.000 0.333 0.333 1.000
Option 5-1 1.000 1.000 2.000 2.000 2.000 1.000 1.000 1 1.000 0.333 0.333 1.000
Option 5-2 1.000 1.000 2.000 2.000 2.000 1.000 1.000 1.000 1 0.333 0.333 1.000
Option 6-1 3.003 3.003 6.849 6.849 6.849 3.003 3.003 3.003 3.003 1 1.000 2.000
Option 6-2 3.003 3.003 6.849 6.849 6.849 3.003 3.003 3.003 3.003 1.000 1 2.000
Option 7: RRT 1.000 1.000 2.000 2.000 2.000 1.000 1.000 1.000 1.000 0.500 0.500 1
SUM 14.006 18.506 29.699 29.699 29.699 14.006 14.006 14.506 14.506 4.936 4.936 12.500
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Global Priorities (GP) and Ranking of Options

Options GP Rating
Option 1 0.0259 1 Social Sustainability
Option 4-1 0.0246 2
Option 2-1 0.0236 S _ _ _
Option 51 0.0230 2 s Social Indicators Type Weights
Option 6-2 0.0216 5 S02
Option 2-2 0.0214 6 SO3 Quantative Indicators
Option 6-1 0.0213 7 s
Option 3-1 0.0206 8 S06 Accessibility 0.150
Option 3-2 0.0198 9 S07 Affordability 0.017
Option 4-2 0.0193 10 S08 Qualitative Indicators
Option 7 0.0154 11 Ss(g)ls;o
Option 5-2 0.0135 12 Total Weights 0.167
B. Qualitative Indicators |
S06: Accessibility | More is Better |
Ooti Pairwise Comparison Matrix
ptions Option 1 |Option 2-1|Option 2-2 | Option 3-1 |Option 3-2 |Option 4-1 |Option 4-2 | Option 5-1 [Option 5-2 | Option 6-1 | Option 6-2 | Option 7
Option 1: LRT 1 3.000 3.000 3.000 3.000 3.000 3.000 9.000 9.000| 3.000 3.000 3.000
Option 2-1 0.333 1 1.000 1.000 1.000 1.000 1.000 3.000 3.000] 1.000 1.000 1.000
Option 2-2 0.333 1.000 1 1.000 1.000 1.000 1.000 3.000 3.000| 1.000 1.000 1.000
Option 3-1 0.333 1.000 1.000 1 1.000 1.000 1.000 3.000 3.000{ 1.000 1.000 1.000
Option 3-2 0.333 1.000 1.000 1 1 1.000 1.000 3.000 3.000] 1.000 1.000 1.000
Option 4-1 0.333 1.000 1.000 1 1.000 1 1.000 3.000 3.000{ 1.000 1.000 1.000
Option 4-2 0.333 1.000 1.000 1 1.000 1 1 3.000 3.000{ 1.000 1.000 1.000
Option 5-1 0.111 0.333 0.333 0 0.333 0.333 0.333 1 1.000] 0.333 0.333 0.333
Option 5-2 0.111 0.333 0358 0.333 0.333 0.333 0.333 1.000 1 0.333 0.333 0.333
Option 6-1 0.333 1.000 1.000 1.000 1.000 1.000 1.000 3.003 3.003 1 1.000 1.000
Option 6-2 0.333 1.000 1.000 1.000 1.000 1.000 1.000 3.003 3.003| 1.000 1 1.000
Option 7: RRT 0.333 1.000 1.000 1.000 1.000 1.000 1.000 3.003 3.003 1.000 1.000 1
SUM 4.222 12.667 12.667 12.667 12.667 12.667 12.667 38.009 38.009 12.666 12.666 12.666
SO7: Affordability [ Moreis Better |
Onti Pairwise Comparison Matrix
ptions Option 1 [Option 2-1|Option 2-2 | Option 3-1 |Option 3-2 | Option 4-1 | Option 4-2 | Option 5-1 | Option 5-2 | Option 6-1 | Option 6-2 | Option 7
Option 1: LRT 1 1.000 3.000 2.000 5.000 1.000 3.000 5.000 7.000{ 1.000 3.000 1.000
Option 2-1 1.000 1 3.000 2.000 5.000 1.000 3.000 5.000 7.000{ 1.000 3.000 1.000
Option 2-2 0.333 0.333 1 0.500 2.000 0.333 1.000 2.000 2.000{ 0.333 1.000 0.333
Option 3-1 0.500 0.500 2.000 1 2.000 0.500 1.000 2.000 3.000] 0.500 1.000 0.500
Option 3-2 0.200 0.200 0.500 1 1 0.200 0.500 1.000 1.000/ 0.200 0.500 0.200
Option 4-1 1.000 1.000 3.003 2 5.000 1 3.000 5.000 7.000{ 1.000 3.000 1.000
Option 4-2 0.333 0.333 1.000 1 2.000 [0.333333 1 2.000 2.000] 0.333 1.000 0.333
Option 5-1 0.200 0.200 0.500 1 1.000 0.200 0.500 1 1.000/ 0.200 0.500 0.200
Option 5-2 0.143 0.143 0.500 0.333 1.000 0.143 0.500 1.000 1 0.143 0.500 0.143
Option 6-1 1.000 1.000 3.003 2.000 5.000 1.000 3.003 5.000 6.993 1 3.000 1.000
Option 6-2 0.333 0.333 1.000 1.000 2.000 0.333 1.000 2.000 2.000{ 0.333 1 0.333
Option 7: RRT 1.000 1.000 3.003 2.000 5.000 1.000 3.003 5.000 6.993 1.000 3.003 1
SUM 7.043 7.043 21.509 14.833 36.000 7.043 20.506 36.000 46.986 7.042 20.503 7.042
Environmental Sustainability
Global Priorities (GP) and Ranking of Options
Options I Rating Environmental IndicaFors Type Weights
Option 1 0.038 1 EN1 Energy Consumption 0.048
Option 7 0.014 2 EN2 CO2 Emissions 0.052
Option 6-1 0.014 3 EN3 Energy Reduction Quantative Indicators 0.020
Option 4-1 0.014 4 EN4
Option 2-1 0.014 5 EN5S
Option 3-1 0.013 6 EN6 Noise pollution 0.045
Optionca 0i0:s 7 EN7 Aesthetic Approval 0.085
Option 4-2 0.013 8 S q
Option 2-2 0.013 3 EN8 Qualitative Indicators
Option 3-2 0.012 10 EN9
Option 5-1 0.004 11 EN10
Option 5-2 0.004 12 Total Weights 0.250
A. Quantities Indicators |
Options Matrix (Criteria Big & Small)
Options EN1 EN2 EN3 EN4 EN5S
Option 1: LRT | 63.438 4.748 932.109
Option 2-1 27.802 2.081 524.023
Option 2-2 19.046 1.425 100.004
Option 3-1 13.736 1.028 524.023
Option 3-2 9.410 0.704 100.004
Option 4-1 48.323 3.616 524.023
Option 4-2 33.104 2.477 100.004
Option 5-1 11.253 0.842 524.023
Option 5-2 7.709 0.577 100.004
Option 6-1 64.541 4.830 524.023
Option 6-2 44.214 3.309 100.004
Option 7: RRT |271.926| 20.351 |2880.135
A (Big - Small) |1264.217| 19.774 |[2780.131
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B. Qualitative Indicators
EN 6: Noise Pollution Less is Better |
Opti Pairwise Comparison Matrix
ptions Option 1 |Option 2-1|Option 2-2| Option 3-1 [Option 3-2 |Option 4-1 |Option 4-2 | Option 5-1 | Option 5-2 [Option 6-1 | Option 6-2 | Option 7
Option 1: LRT 1 1.000 0.333 1.000 0.333 1.000 0.333 1.000 0.333 0.500 0.250 1.000
Option 2-1 1.000 1 0.333 1.000 0.333 1.000 0.333 1.000 0.333 0.500 0.250 1.000
Option 2-2 3.003 3.003 1 3.000 1.000 3.000 1.000 3.000 1.000 2.000 1.000 3.000
Option 3-1 1.000 1.000 0.333 1 0.333 1.000 0.333 1.000 0.333 0.500 0.250 1.000
Option 3-2 3.003 3.003 1.000 3.003 1 3.000 1.000 3.000 1.000 2.000 1.000 3.000
Option 4-1 1.000 1.000 0.333 1.000 0.333 1 0.333 1.000 0.333 0.500 0.250 1.000
Option 4-2 3.003 3.003 1.000 3.003 1.000 3.003 1 3.000 1.000 2.000 1.000 3.000
Option 5-1 1.000 1.000 0.333 1.000 0.333 1.000 0.333 1 0.333 0.500 0.250 1.000
Option 5-2 3.003 3.003 1.000 3.003 1.000 3.003 1.000 3.003 1 2.000 1.000 3.000
Option 6-1 2.000 2.000 0.500 2.000 0.500 2.000 0.500 2.000 0.500 1 0.500 2.000
Option 6-2 4.000 4.000 1.000 4.000 1.000 4.000 1.000 4.000 1.000 2.000 1 4.000
Option 7: RRT | 1.000 1.000 0.333 1.000 0.333 1.000 0.333 1.000 0.333 0.500 0.250 1
SuM 24.012 24.012 7.499 24.009 7.499 24.006 7.499 24.003 7.498 14.000 7.000 24
EN 7: Aesthetic Approval | More is Better |
& Pairwise Comparison Matrix
ptions Option 1 |Option 2-1|Option 2-2| Option 3-1 |Option 3-2|Option 4-1|Option 4-2 | Option 5-1 [ Option 5-2 | Option 6-1 | Option 6-2 | Option 7
Option 1: LRT 1 1.000 2.000 1.000 2.000 1.000 2.000 1.000 2.000 3.000 4.000 1.000
Option 2-1 1.000 1 2.000 1.000 2.000 1.000 2.000 1.000 2.000 3.000 4.000 1.000
Option 2-2 0.500 0.500 1 0.500 1.000 0.500 1.000 0.500 1.000 2.000 2.000 0.500
Option 3-1 1.000 1.000 2.000 1 2.000 1.000 2.000 1.000 2.000 3.000 4.000 1.000
Option 3-2 0.500 0.500 1.000 0.500 1 0.500 1.000 0.500 1.000 2.000 2.000 0.500
Option 4-1 1.000 1.000 2.000 1.000 2.000 1 2.000 1.000 2.000 3.000 4.000 1.000
Option 4-2 0.500 0.500 1.000 0.500 1.000 0.500 1 0.500 1.000 2.000 2.000 0.500
Option 5-1 1.000 1.000 2.000 1.000 2.000 1.000 2.000 1 2.000 3.000 4.000 1.000
Option 5-2 0.500 0.500 1.000 0.500 1.000 0.500 1.000 0.500 1 2.000 2.000 0.500
Option 6-1 0.333 0.333 0.500 0.333 0.500 0.333 0.500 0.333 0.500 1 1.000 0.333
Option 6-2 0.250 0.250 0.500 0.250 0.500 0.250 0.500 0.250 0.500 1.000 1 0.250
Option 7: RRT | 1.000 1.000 2.000 1.000 2.000 1.000 2.000 1.000 2.000 3.003 4.000 1
SUM 8.583 8.583 17.000 8.583 17.000 8.583 17.000 8.583 17.000 28.003 34.000 8.583
Global Priorities (GP) and Ranking of Options
Options G Relie Transport System Efficiency
Option 5-1 0.0251 1
Option 3-1 0.0250 2 Environmental Indicators Type Weights
Option 1 0.0246 3 TR1 Commercial Speed 0.026
Option 2-1 0.0245 4 TR2 Annual Passengers-Km 0.029
Option 4-1 0.0237 5 TR3 AnnuaI.Line. Capacity Quantative Indicators 0.034
- TR4 Reduction in Traffic Volumes 0.017
Option 7 0.0234 6 o
Option 5-2 0.0186 7 TR6 Crossing high Density Areas 0.226
Option 3-2 0.0186 8 TR7
Option 2-2 0.0182 9 TR8 Qualitative Indicators
Option 4-2 0.0177 10 R
Option 6-1 0.0160 11 Total Weights 0333
Option 6-2 0.0146 12
A. Quantities Indicators |
Options Matrix (Criteria Big & Small)
Options TR1 TR2 TR3 TR4 TR5
Option 1: LRT | 22.500 | 1594.480 | 138.650 | 24.458
Option 2-1 22.500 | 465.865 55.460 13.750
Option 2-2 22.500 | 88.906 10.584 2.624
Option 3-1 22.500 | 230.160 55.460 13.750
Option 3-2 22.500 | 43.924 10.584 2.624
Option 4-1 22.500 | 809.718 55.460 13.750
Option 4-2 22.500 | 154.526 10.584 2.624
Option 5-1 22.500 | 188.565 55.460 13.750
Option 5-2 22.500 | 35.986 10.584 2.624
Option 6-1 30.000 | 1081.473 | 55.460 13.750
Option 6-2 22.500 | 206.388 10.584 2.624
Option 7: RRT | 35.000 | 7095.831 | 329.824 | 75.574
A (Big - Small) | 12.500 | 7059.846 | 319.240 | 72.950
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B. Qualitative Indicators |

TR6: Crossing high Density Areas

More is Better |

options Pairwise Comparison Matrix
Option 1 | Option 2-1 | Option 2-2 |Option 3-1|Option 3-2|Option 4-1|Option 4-2|Option 5-1|Option 5-2|Option 6-1|Option 6-2| Option 7
Option 1: LRT 1 5.000 5.000 4.000 4.000 4.000 4.000 8.000 8.000 4.000 4.000 2.000
Option 2-1 0.200 1 1.000 1.000 1.000 1.000 1.000 2.000 2.000 1.000 1.000 0.500
Option 2-2 0.200 1.000 1 1.000 1.000 1.000 1.000 2.000 2.000 1.000 1.000 0.500
Option 3-1 0.250 1.000 1.000 1 1.000 1.000 1.000 2.000 2.000 1.000 1.000 0.500
Option 3-2 0.250 1.000 1.000 1.000 1 1.000 1.000 2.000 2.000 2.000 2.000 0.500
Option 4-1 0.250 1.000 1.000 1.000 1.000 1 1.000 2.000 2.000 1.000 1.000 0.500
Option 4-2 0.250 1.000 1.000 1.000 1.000 1.000 1 2.000 2.000 1.000 1.000 0.500
Option 5-1 0.125 0.500 0.500 0.500 0.500 0.500 0.500 1 1.000 0.500 0.500 0.250
Option 5-2 0.125 0.500 0.500 0.500 0.500 0.500 0.500 1.000 1 0.500 0.500 0.250
Option 6-1 0.250 1.000 1.000 1.000 0.500 1.000 1.000 2.000 2.000 1 1.000 0.500
Option 6-2 0.250 1.000 1.000 1.000 0.500 1.000 1.000 2.000 2.000 1.000 1 0.500
Option 7: RRT | 0.500 2.000 2.000 2.000 2.000 2.000 2.000 4.000 4.000 2.000 2.000 1
SUM 3.650 16.000 16.000 15.000 | 14.000 | 15.000 | 15.000 | 30.000 | 30.000 | 16.000 | 16.000 | 7.500
Global Priorities (GP) and Ranking of Options
Options GP Rating
Option 7 0.089 1
Option 1 0.075 2
Option 6-1 0.030 3
Option 4-1 0.020 4
Option 2-1 0.019 5
Option 3-1 0.019 6
Option 3-2 0.017 7
Option 4-2 0.015 8
Option 2-2 0.015 9
Option 6-2 0.015 10
Option 5-1 0.011 11
Option 5-2 0.007 12
Analysis of Option Priorities
Options Economic Social | Environmental| Transport Efficiency | Priority| Index | Rating
Option 1: LRT 0.0259 0.0379 0.0246 0.0749 0.1632 [ 88.01% 1
Option 7: RRT 0.0154 0.0142 0.0234 0.0888 0.1418 [ 61.79% 2
Option 4-1 0.0246 0.0142 0.0237 0.0204 0.0829 | 25.85% 3
Option 6-1 0.0213 0.0142 0.0160 0.0304 0.0819 | 25.73% 4
Option 2-1 0.0236 0.0142 0.0245 0.0193 0.0815 | 24.88% 5
Option 3-1 0.0206 0.0129 0.0250 0.0189 0.0775 | 22.48% 6
Option 3-2 0.0198 0.0123 0.0186 0.0173 0.0680 | 17.55% 7
Option 2-2 0.0214 0.0126 0.0182 0.0148 0.0670 [ 16.78% 8
Option 4-2 0.0193 0.0127 0.0177 0.0152 0.0648 [ 15.92% 9
Option 5-1 0.0230 0.0044 0.0251 0.0114 0.0639 [ 11.75% 10
Option 6-2 0.0216 0.0127 0.0146 0.0146 0.0635 | 15.30% 11
Option 5-2 0.0135 0.0043 0.0186 0.0074 0.0439 [ 5.84% 12
Maximum Achievable Sustainability 0.0259 0.0379 0.0247 0.0888 0.1774 | 100.00%
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Developing a Procedure for Evaluation of Large-scale
Transportation Projects: from Feasibility to Sustainability
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