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ECONOMIC AND FINANCIAL ANALYSIS 
 
A. Project Background 

1. The population of the city of Karachi was estimated at 15 million in the 2017 census, and 
about 23 million for the metropolitan area. Karachi currently lacks a formal public transport 
system. Instead, weakly regulated buses and minibuses operating on fixed routes provide public 
transport. The network lacks designated schedules and stops, and services are irregular. Drivers 
pull over randomly to the side of the road to pick up passengers, and sometimes they wait until 
the vehicle is full, blocking traffic lanes and contributing to congestion. Boarding the vehicles on 
the side of a busy road is a dangerous challenge, contributing to Karachi’s elevated road traffic 
death rate. During peak commute times, it is common for passengers to sit on the roof. Vehicles 
in this informal network also tend to be poorly maintained, leading to inefficient fuel consumption, 
increased emissions, and higher operating costs. 
 
2. Traffic congestion plagues Karachi’s city center, limiting traffic speeds to less than 15 
kilometers (km) per hour along many popular routes. Steady population and economic growth has 
exacerbated the problem as residents increasingly purchase private cars and motorcycles. 
 
3. Bus rapid transit (BRT) vehicles will travel on the BRT Red Line trunk corridor and also in 
mixed traffic conditions for part of their routes. This approach, known as the third-generation BRT 
or direct service model, will expand the system’s reach, lessen passenger transfers, and remove 
the costly need to provide transfer terminals. BRT lane will be physically separated from mixed 
traffic along the corridor, most of which is at grade, and stations have been designed to 
accommodate up to four buses in each direction at a time. The design also includes bicycle lanes, 
bicycle-sharing facilities, and pedestrian facilities intended to streamline BRT station access and 
significantly reduce the very high number of crashes and fatalities on the corridor. 
 
4. The economic analysis focuses on measurable changes in transport costs, specifically 
vehicle operating cost (VOC) savings, and travel time savings. Additional public benefits to safety 
and the environment were also quantified. The costs and benefits of the with-project scenario 
were assessed against a base case scenario that assumed the informal transport system’s 
continued dominance. A financial analysis assessed whether the revenue generated by BRT 
operations would cover the system’s operation and maintenance (O&M) costs. 
 
B. Demand Estimate 

5. The demand was estimated using a purpose-built demand model using the Emme 
software, version 4.3.5.1 The majority of projected BRT passengers previously took existing bus, 
minibus, and coach services. Fares were assumed to be distance-based, ranging from PRs15 to 
PRs55, and averaging PRs35. Given this fare range, 5% of impacted rickshaw users, 4% of 
impacted motorcycle users, and 2.6% of impacted private car users would shift to BRT.2 

                                                
1  Government of Sindh. 2018. Karachi BRT Project: Demand Modeling Report. Consultant’s report. Karachi. The 

demand model contains 342 zones. The existing transit network was mapped. Two origin-destination matrixes were 
created: one for transit and one for motor rickshaws. The transit origin-destination matrix was created by an extensive 
onboard origin-destination survey on existing transit vehicles, supplemented with route-by-route boarding and 
alighting surveys, and frequency and occupancy counts at 42 points throughout Karachi. The demand model updated 
the existing road network and used speed surveys to establish baseline link speeds. The R2 (i.e., the fit between the 
observed transit and motor rickshaw counts and the modeled trip assignment results) was 0.989.  

2  The modal shift from motorcycles, cars, and motor rickshaws was estimated based on stated preference surveys and 
then modified in the gravity model based on the results that yielded results closest to survey data. Based on BRT 
systems with a similar traffic mix, such as in Ahmedabad, India, these modal shift estimates are conservative. 

http://www.adb.org/Documents/RRPs/?id=47279-002-3
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6. With this level of modal shift, 51.0% of BRT passengers would otherwise take minibuses, 
15.8% large buses, 29.8% coach minibuses, 1.0% rickshaws, 1.3% passenger cars, and 1.1% 
motorcycles, in the first year of operation. Over time, the existence of BRT stabilizes the transit 
mode share, compared to a baseline where transit use would decline (Table 1). 
 

Table 1: Passenger Demand by Mode, With and Without Red Line Bus Rapid Transit 

Mode 

Daily 
Boardings 

without BRT 

Daily 
Boardings 
with BRT  

Daily 
Passengers 
without BRT 

Daily 
Passengers 
With BRTa 

Change in  
Daily 

Passengers 
Shift 
(%) 

BRT 9 m buses 0         20,895  0          15,252  0 0 

BRT 12 m buses 0       278,082  0       202,969  0 0 

BRT 18 m buses 0       139,853  0       102,085  0 0 

Minibus   1,443,021     1,201,156    1,262,154     1,050,604  211,550 51.0 

Large Bus      406,648        331,506       355,679        289,956  65,723 15.8 

Coach      687,067        545,836       600,950        477,422  123,528 29.8 

Rickshaw      682,572        678,041       597,019        593,056  3,963 1.0 

Automobile   2,239,853     2,233,843    1,959,112     1,953,855  5,257 1.3 

Motorcycle   2,062,278     2,056,936    1,803,795     1,799,122  4,673 1.1 

Total   7,521,439     7,486,148    6,578,710     6,164,015  414,695 100 

BRT = bus rapid transit, m = meter. 
a  Boardings are greater than passenger trips as passengers will take more than one mode to complete their trip. The 

transfer ratio for the BRT system is 1.37, and the average transfer ratio used for non-BRT trips is 1.14.  
Source: Government of Sindh. 2018. Karachi BRT Project: Demand Modeling Report. Consultant’s report. Manila. 

 
7. Future BRT trip growth was estimated at 2.59% per year from 2021 to 2025 (the average 
growth rate during that period), and then at 2.41% per year from 2026 to 2041, after considering 
population growth forecasts, trends in travel growth, zone-specific growth trends, and the 
evolution of car ownership and trip rates by mode. Projected annual BRT ridership is in Table 2. 
 

Table 2: Projected Annual Ridership on Red Line Bus Rapid Transit 
(million passengers) 

 Item     2021 2026 2031 2036 

Annual Bus Rapid Transit ridership 104.20 118.20 133.15 149.98 

Source: Government of Sindh. 2018. Karachi BRT Project: Demand Modeling Report. Consultant’s report. Karachi. 

 
C. Analysis of Alternatives 

8. The Japan International Cooperation Agency (JICA) considered alternative mobility 
solutions for Karachi in its preparation of the Karachi Transportation Improvement Project, of 
which the master plan was approved by the Government of Sindh in 2012. The master plan 
identifies several middle-level demand corridors for BRT (the Green, Red, and Yellow lines).3 
These corridors move 10,000–20,000 passengers per peak hour per direction, appropriate for 
BRT applications. This determination was made after a careful examination of the budget 
available to the Sindh province and the cost of each mode. It showed that Karachi did not have 
the budget to meet the entire city’s mass rapid transit needs using monorail, light or heavy rail. 
 
9. The operational design and business model (ODBM) consultant team performed further 
analysis on optimum services to be provided on the Red Line BRT corridor and determined that 
a trunk-only BRT service would serve only a fraction of the corridor’s transit demand and would 
require passengers to make multiple needless transfers. Therefore, an operational plan with two 

                                                
3 JICA. 2012. The Study for Karachi Transportation Improvement Project: Final Report (Master Plan). Tokyo.   
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trunk services, six direct services (operating both on the trunk corridor and in mixed traffic), and 
two feeder services was economically and financially superior to trunk-only service options. 
 
D. Cost–Benefit Analysis 

10. The direct benefits of the proposed BRT system include significantly reduced travel time 
for Karachi’s transit passengers, lower operating cost for the city’s public transit services, and 
reduced travel time and fuel consumption for users of other transport modes because of the 
decongestion of the road network. Indirect benefits include the reduction of costs related to 
greenhouse gas and other toxic air emissions, and reduced death and injury from crashes. 
 
11. All costs and benefits of the BRT system were estimated based on a comparison with a 
base case (do-nothing) scenario, in which private vehicle ownership continues to increase 
unabated, and informal transport operators continue to provide most public transit services. 
 
12. Based on guidelines of the Asian Development Bank (ADB), the project’s economic 
viability was assessed by examining the project’s economic internal rate of return (EIRR) and net 
present value with a discount rate of 9%.4 The assessment assumed a 2-year project 
implementation period starting in 2019, and a 20-year economic life thereafter (2021–2041). The 
cost information used in the analysis was based on 2018 constant prices. The analysis was 
conducted based on the domestic price numeraire. 
 
E. Project Costs 

13. Capital costs. The economic assessment included the following capital costs: (i) 
investment costs, including civil works, rolling stock, and equipment; (ii) environmental and social 
impact mitigation costs, including resettlement cost and funding of a fleet scrapping program; (iii) 
construction supervision consultant costs; and (iv) physical contingencies. 
   
14. Operating costs (other than vehicle operating costs). The analysis included the 
following operating costs: (i) costs of operating TransKarachi Company, a public company 
established in October 2018 to manage the BRT system; (ii) costs of fare system operations, 
station services (e.g., cleaning, security), and intelligent transport systems; (iii) infrastructure 
maintenance, estimated at 2% per year of the capital cost; (iv) revenue distribution services; and 
(v) vehicle renewal and replacement costs, estimated based on the vehicle design life. 
 
15. Taxes and duties, financial charges during construction, and price contingencies were 
excluded from the calculation of economic costs. Financial costs were converted to economic 
costs in line with ADB’s guidelines (footnote 4). A distinction was made between traded and non-
traded goods, and a shadow exchange rate factor of 1.039 was applied to traded goods. A shadow 
wage rate factor of 0.85 was estimated and applied to unskilled labor.  
 
F. Vehicle Operating Costs 

16. The ODBM team determined the base case VOCs using the Red Line BRT corridor based 
on its own research: the VOC per km traveled for (i) buses is PRs32–PRs43, depending on bus 
size; (ii) motorcycles and motor rickshaws is PRs10.2; and (iii) passenger cars is PRs32. With 

BRT, the VOC/km for BRT vehicles is PRs94.1–PRs101, depending on vehicle size.5 

                                                
4 ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
5  Based on successful bidding prices from the ADB-assisted Peshawar BRT project, net of taxes and profit margin 
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17. The traffic model calculated the existing trips using the Red Line BRT corridor broken 
down into the following modes: (i) large bus, (ii) minibus, (iii) coach minivan, (iv) motor rickshaw, 
(v) passenger car, and (vi) motorcycle. 
 
18. Vehicle-km traveled (VKT) in the base case was estimated based on the transport demand 
model (para 5) and based on extensive surveying conducted by the ODBM team in 2017. In the 
base case, VKT for all public transit operations along the proposed BRT corridor would reach 410 
million per year by 2021 (Table 3). With the project, total transit VKT in the corridor will drop to 
360 million in 2021, the first year of operation. Figures were assumed to increase by 2.5% per 
year on average, in line with ridership growth. The lower VKT in the with-project case is primarily 
because of the higher capacity of BRT vehicles. 
 
19. To calculate VOC savings, the average VOC for the existing fleet was multiplied by the 
base case VKT. A shadow wage rate of 0.85 was applied to unskilled labor costs in the base 
case. Labor costs were estimated to be 51% of total operating costs for transit operations, based 
on ODBM surveys. Operating costs for the BRT system were multiplied by the projected VKT for 
the proposed system. Based on the ODBM financial model, 10% of the labor was determined to 
be “skilled” for BRT operations and was valued at 100%, while 90% was determined to be 
“unskilled” and a 0.85 shadow wage rate applied. 
 

Table 3: Transit Vehicle-Kilometers Traveled 
(million VKT) 

 Item 2021 2026 2031 2036 

Base case 410 474 548 634 

With-project case 360 417 482 557 

VKT = vehicle-kilometers traveled. 
Source: Asian Development Bank estimates. 

 
20. To calculate the reduction in operating costs that was captured by private cars and 
motorcycles as a result of the reduction in congestion in the mixed traffic lanes, the long form of 
the Transportation Emissions Evaluation Model for Projects was used.6 This model has the 
capacity to capture reduced fuel use resulting from higher speeds (if speeds are below 50 km per 
hour).  Only the reduction in petrol-using vehicles was included in the estimated reduction in 
VOCs. 
 
21. Total discounted VOCs for the proposed BRT system were then subtracted from the total 
discounted costs of the base case 2021 system to yield total VOC savings. The results are 
summarized in Table 4. 
 

Table 4: Vehicle Operating Cost Savings Summary 
($ billion) 

Item 2021 2026 2031 2036 

VOC without BRT 1.672 1.933 2.236 2.586 

VOC with BRT 1.649 1.906 2.202 2.544 

VOC Savings 0.023 0.027 0.034 0.042 

BRT = bus rapid transit, VOC = vehicle operating cost. 
Source: Asian Development Bank estimates. 
 
 

                                                
6 This industry standard project-level emissions model was developed by the Institute for Transportation and 

Development Policy, Clean Air Asia, the United Nations Environment Programme, ADB, and other partners. 
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G. Travel Time 

22. Traffic congestion and operational inefficiencies in Karachi’s existing transport system 
result in long and uncomfortable trips for the city’s residents. The project offers a rapid and direct 
service that will yield travel time savings for riders of the new BRT system. Segregated bus lanes 
on the BRT corridor will ensure traffic-free travel and, although traffic may still affect buses outside 
the corridor, bus lanes will be implemented in the city’s major arterial roads where most of the 
congestion occurs. Furthermore, by helping to streamline other traffic, the project will also yield 
travel time savings for non-BRT users. 
 

23. Reductions in travel time were calculated using the traffic demand model (footnote 1).7 
The total annual passenger hours were calculated using the model for each origin-destination pair 
using each mode. In the with-project scenario, the model calculated the total passenger hours by 
each mode for all origin-destination pairs assigned to each mode using the specific link speeds 
coded into the transit network. As the infrastructure will maintain existing through lanes while 
removing most transit movements from mixed traffic lanes, a mild increase in mixed traffic speeds 
was assumed. The resulting annual passenger hours of travel by mode and the average speeds 
per mode for the first year are listed in Table 5. These were then multiplied by the value of time 
(VOT) derived from the traffic model and the stated preference survey, which is PRs63 per hour 
for transit passengers, motor rickshaw passengers, and motorcycle passengers; and PRs170 per 
hour for private car users. Results for multiple years are shown in Table 6.8 
 

Table 5: Passenger Hours Per Mode, With and Without Bus Rapid Transit 

Mode 
Do-Nothing Scenario 

(billion passenger hours) 

Average 
Speed 

(km per hour) 
BRT Scenario  

(billion passenger hours) 

Average 
Speed 

(km per hour) 

Difference 
(billion passenger 

hours) 

BRT 9 m buses   22  12  22  
BRT 12 m buses   9  17  9  
BRT 18 m buses   1  28  1  
Minibus 216  13  167  15  49  
Large Bus 54  14  45  15  9  
Coach 118  14  88  15  30  
Rickshaw 74  17  69  18  4  
Automobile 323  23  313  23  10  
Motorcycle 272  23  261  23  11  
Total 1,057  19  975  20  81  

BRT = bus rapid transit, km = kilometer, m = meter. 
Source: Asian Development Bank estimates 
 

Table 6: Travel Time Cost Savings 
 ($ million) 

Item 2021 2026 2031 2036 

Travel time savings 54.0 55.4 56.8 58.2 
 

Source: Asian Development Bank estimates 
 

                                                
7 Construction-related time losses were not considered in the model and analysis because of their marginal impact. 
8 JICA’s master plan estimated the VOT for transit and motorcycle passengers at PRs101.0 per hour for work trips. 

JICA’s model showed 49% of trips were work related, so these trips were valued at PRs49.7 for transit and motorcycle 
passengers, and PRs110.0 for motorists. Per capita income since JICA formulated its model in 2012 has increased 
by 47%, yielding an average VOT of PRs73.0 for transit and motorcycle passengers and PRs161.0 for motorists. The 
ADB-financed Peshawar Sustainable Bus Rapid Transit Corridor Project also used an average VOT of PRs63.0 for 
bus, motorcycle, and motor rickshaw passengers, and PRs170.0 for motorists, based on the VOT for nonworking time 
(estimated as half that of working time) and assuming that 50% of BRT journeys would be for work, and 50% for 
nonwork travel. Finally, compared to the median wage in Karachi of PRs284.0 per hour and the minimum wage of 
PRs45.5 per hour, the VOTs used for this analysis are conservative. 



6 
 

H. Road Safety, and Emissions Reduction Benefits 

24. The premature death or disabling of a primary income earner can leave a family destitute 
for generations. A study of the impact of the wall-to-wall BRT corridors construction in 
Ahmedabad, India (where the traffic mix of rickshaws, motorcycles, and paratransit vehicles is 
similar to Karachi), showed a 55% reduction in fatalities and a 28% reduction in injuries.9 To 
calculate the value of reduced traffic collisions, the percentage of injuries and fatalities taking 
place on the Red Line BRT corridor was estimated by taking the percentage of VKT affected by 
the BRT as a share of total citywide VKT from the traffic model (5%) and multiplying this by the 
total number of injuries and fatalities. During 2007–2014, 1,169 people were killed on average 
annually in Karachi in traffic collisions, and another 32,349 were seriously injured.10 Out of these 
numbers, 58 fatalities and 1,559 serious injuries were estimated to have occurred on the Red 
Line BRT corridor. These were reduced by 55% to 27 annual fatalities and 1,122 injuries. This 
was then multiplied by the value of human life and injury in Pakistan: $264,000 for fatalities and 
$13,000 for serious injuries.11 This resulted in $13 million annual savings from accidents. 
 
25. Gas emissions reductions were calculated by Grutter Consulting; the details of these 
calculations are covered in a separate report.12 Data on the VKT, ridership, and modal split with 
and without the project were taken from the traffic model; the emissions impacts for various bus 
alternatives were then evaluated in terms of tons reduced per year. Fuel efficiency and carbon 
dioxide emission factors were updated for a typical vehicle mix in Pakistan. On average, the 
project is expected to lead to a reduction of 77,979 tons of carbon dioxide per year, well-to-wheel. 

The value per ton of reduced emissions was taken from an International Monetary Fund study.13 
The same was done for particulate matter and nitrogen oxides. The average annual economic 
value of reduced emissions was $3.3 million using compressed natural gas (CNG)-hybrid buses, 
and $4.4 million per year if such buses use domestically produced biomethane. 
 
I. Results and Sensitivity 

26. The project EIRR was found to be 20% if all benefits are included, and 16% without safety 
and environmental benefits, both well above the 9% minimum EIRR required for an ADB-financed 
project (Table 7). The analysis included sensitivity tests to ensure a robust result. These tests 
considered (i) a 20% capital cost overrun, (ii) a 20% reduction in passenger ridership, and (iii) a 
2-year delay in system opening. None of the tests brought the project below the minimum EIRR. 
Table 8 shows total project benefits and costs by type of benefit and cost. 
 

Table 7: Economic Analysis Summary 

Item 
Base  

(VOC + TT) 
Base + Other 

Benefits 
+20% 

CAPEX 
–20% 

Ridership 
2-year Delay in 
Construction  

EIRR (%) 16% 20% 13% 15% 17% 

Net present value ($ million) 258 387 179 205 382 

Benefit–cost ratio 1.61 1.9 1.36 1.49 2.18 

CAPEX = capital expenditure, EIRR = economic internal rate of return, TT = travel time, VOC = vehicle operating cost.  
Source: Asian Development Bank estimates. 

                                                
9  N. Duduta et al. 2015 Traffic Safety on Bus Priority Systems. Washington, DC: The World Resources Institute. 
10 R. Jooma and M. Ali Shaikh. 2017. Road traffic crash related injured and fatal victims in Karachi from 2007 to 2014: 

A time-series analysis. Journal of the Pakistan Medical Association. 67 (4). pp. 622–626. 
11 M. Rafiq. 2011. Estimating the Value of Statistical Life in Pakistan. South Asian Network for Development and 

Environmental Economics Working Papers. No. 63-11. Kathmandu. 
12 ADB. 2018. Karachi BRT: GHG and Air Quality Impact Assessment based on Technology Options for BRT Buses. 

Consultant’s report. Manila. Data on CNG-hybrid buses is from China, where these buses are in widespread use. 
13 I. Parry et al. 2014. Getting Energy Prices Right. Washington, DC: International Monetary Fund.  
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Table 8: Economic Benefits Summary 
($ million) 

 
Projec
t Year 

 
 

Year 

 
VOC 

Saving
s 

Time 
Travel 

Savings 

 
Safety 

Savings 

CO2, PM, 
NOx 

Savings 

Total 
Economic 
Benefits 

 
 

OPEX 

 
 

CAPEX 

Total 
Economic 

Costs 

Net 
Economi

c 
Benefits 

0 2019 0.0 0.0 0.0 0.0 0.0 1.0 145.3 146.2 (146.2) 
1 2020 0.0 0.0 0.0 0.0 0.0 0.1 194.5 194.6 (194.6) 
2 2021 23.0 54.0 13.1 3.3 77.0 3.5 137.7 129.0 (57.0) 
3 2022 23.9 54.3 13.1 3.3 78.2 3.5 0.0 3.8 81.9 
4 2023 24.8 54.6 13.1 3.3 79.3 3.5 0.0 3.8 83.2 
5 2024 25.71 54.8 13.1 3.3 80.5 3.5 0.0 3.8 84.5 
6 2025 26.7 55.1 13.1 3.3 81.8 3.5 0.0 3.8 85.9 
7 2026 27.7 55.4 13.1 3.3 83.1 3.5 0.0 3.8 87.4 
8 2027 28.8 55.7 13.1 3.3 84.5 3.5 0.0 3.8 88.8 
9 2028 29.9 55.9 13.1 3.3 85.9 3.5 0.0 3.8 90.4 
10 2029 31.1 56.2 13.1 3.3 87.4 3.5 0.0 3.8 92.0 
11 2030 32.6 56.5 13.1 3.3 89.1 3.5 0.0 3.8 93.9 
12 2031 33.9 56.8 13.1 3.3 90.7 3.5 0.0 3.8 95.7 
13 2032 35.4 57.1 13.1 3.3 92.4 3.5 0.0 3.8 97.6 
14 2033 36.9 57.4 13.1 3.3 94.2 3.5 0.0 3.8 99.6 
15 2034 38.5 57.6 13.1 3.3 96.1 3.5 0.0 3.8 101.6 
16 2035 40.1 57.9 13.1 3.3 98.0 3.5 0.0 3.8 103.7 
17 2036 41.9 58.2 13.1 3.3 100.1 3.5 0.0 3.8 106.0 
18 2037 43.7 58.5 13.1 3.3 102.2 3.5 0.0 3.8 108.3 
19 2038 45.6 58.8 13.1 3.3 104.4 3.5 0.0 3.8 110.8 
20 2039 47.7 59.1 13.1 3.3 106.8 3.5 0.0 3.8 113.3 
21 2040 49.8 59.4 13.1 3.3 109.2 3.5 0.0 3.8 116.0 
22 2041 50.9 59.7 13.1 3.3 110.6 3.5 0.0 3.8 117.5 

( ) = negative, CAPEX = capital expenditure, CO2 = carbon dioxide, NOx = nitrogen oxide, OPEX = operational 
expenditure, PM = particulate matter, VOC = vehicle operating cost. 
Note: Economic benefits are in undiscounted 2018 prices. 
Source: Asian Development Bank estimates.  

 
J. Financial Analysis 

27. The financial analysis of the project was carried out in accordance with ADB’s Financial 
Management and Analysis of Projects.14 The project and its operational plan have been designed 
to ensure that the revenue generated from the BRT system will adequately cover its O&M costs. 
The ADB and co-financiers’ loans and grant will cover the civil works, consultants, bus industry 
transition program, and equipment, including (i) the purchase of all vehicles for the initial fleet, 
with an expected 12-year lifespan; and (ii) a biogas plan to produce local CNG from cattle waste. 
TransKarachi is not responsible for repaying the capital cost of the loan. The Government of Sindh 
decided to consider the capital cost (including that of the BRT infrastructure and initial fleet) a 
grant and does not intend to recover this investment from the system’s operational revenues. The 
Government of Sindh intends to ensure the system’s financial sustainability and to limit or even 
eliminate the need for operational subsidies troubling other existing BRT systems in Pakistan, 
such as in Islamabad-Rawalpindi, Lahore, or Multan. In the absence of a cost recovery tariff, a 
conventional financial evaluation leading to the computation of a financial internal rate of return is 
not considered appropriate. 
 
28. The BRT system generates revenue in three ways: (i) fares, (ii) advertising, and (iii) rent 
on concessions and shops in stations and depots. In 2021, fare revenue, the largest revenue 
source, is estimated to raise PRs 2,686 million annually ($19.46 million equivalent), using a 
distance-based fare that averages PRs35 ($0.25) per trip.15 Advertising revenue is estimated to 

                                                
14  ADB. 2005. Financial Management and Analysis of Projects. Manila. 
15  The current average fare in the existing informal public transport system is PRs20. Only a slight increase is proposed 

for the BRT system, which will provide a much better transportation experience for a still affordable average fare. 
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raise PRs 365 million annually ($2.65 million), or 10% of total revenue, while rent revenue from 
concession stands is estimated at PRs 600 million annually ($4.35 million), based on the current 
market price of equivalent commercial real estate per square meter. This revenue will be used to 
cover all O&M expenses, as well as the procurement of new buses to keep up with projected 
demand increases and fleet replacement costs. A financial clearinghouse company will collect 
and distribute fare revenue. Vehicle operation fees will be paid on a per km basis. Station services, 
including cleaning, security, and staffing, will also be contracted out. 
 
29. A financial model was developed based on the selected operational plan for the Red Line 
BRT, which encompasses distance-based fares (footnote 15) and a fleet composed of 9-, 12-, 
and 18-meter vehicles. Two factors significantly impact the financial results: (i) the cost of CNG 
depending on whether it is imported (PRs105 per kilogram) or locally produced from cattle waste 
(PRs13 per kilogram of biomethane), and (ii) the vehicle operators’ and system control service 
providers’ operational cash flow margin results. The financial analysis therefore considered four 
scenarios (Table 9). The results show that using CNG procured at commercial prices still achieves 
a positive net operating cash flow at a 25% margin, but not at a 30% margin. Domestically 
produced biomethane significantly improves the system’s financial performance, allowing it to 
achieve full cost recovery, even at a 30% margin. 

 
30. Sensitivity tests were also conducted (Table 9), indicating that full O&M cost recovery is 
not achievable with imported CNG, regardless of the operational cash flow margin, if O&M costs 
are 20% higher or fare revenues are 20% lower than anticipated. In such scenarios, full O&M cost 
recovery is only achievable with biomethane and an operational cash flow margin of 25%. These 
results indicate the importance of locally produced biofuel, which led to the inclusion of the 
production plant as a capital expenditure subsidy under the GCF loan. As ridership and gross 
domestic product increases and service coverage improves, TransKarachi may be able to 
increase fares and charge higher rental and advertising rates, thus strengthening its ability to 
finance O&M costs. 
 

Table 9: Financial Results for Net Operating Cash Flow 
(PRs million) 

 
Year Sensitivity 

Scenario 1: 
Biomethane with 
a Margin of 25% 

Scenario 2: 
Biomethane with 
a Margin of 30% 

Scenario 3: 
Imported CNG with 

a Margin of 25% 

Scenario 4: 
Imported CNG with 

a Margin of 30% 

Year 1 
(2021) 

Base case 950 517 125 (432) 

+20% OPEX 411 (110) (579) (1,249) 

-20% fare revenue 414 (20) (411) (969) 

Year 6 
(2026) 

Base case 1,260 714 202 (502) 

+20% OPEX 580 (75) (690) (1,534) 

-20% fare revenue 574 (28) (484) (1,038) 

Year 12 
(2032) 

Base case 1,761 1,024 342 (590) 

+20% OPEX 864 4 (839) (1,957) 

-20% fare revenue 843 126 (574) (1,506) 

( ) = negative, CNG = compressed natural gas, OPEX = operational expenditure. 
Source: Government of Sindh. 2018. Karachi BRT Project: Financial Model Report. Consultant’s report. Karachi. 
 

 

                                                
The new BRT system’s fare will also be distance based, and a single ticket will range from PRs15 for short trips to 
PRs55 for the longest distance. 


