
Mumbai Metro Rail Systems Project (RRP IND 49469) 

 

FINANCIAL ANALYSIS 
 

A. Scope of Financial Analysis 
 
1. To address severe transport problems in Mumbai, improve livability, and enable the city to 
develop to its potential, 12 metro lines with a length of 277 kilometers (km) are planned. The metro 
rail projects are being implemented by the Metropolitan Mumbai Regional Development Authority 
(MMRDA). The MMRDA is also planning and implementing other metro rail lines as well as 
planning extensions to lines under construction. The MMRDA is an urban development authority 
that manages planning, development, financing, and project implementation functions across a 
very large urban area of the Mumbai Metropolitan Region (MMR).  
 
2. The project proposed for Asian Development Bank (ADB) financing primarily includes the 
procurement of rolling stock and signaling-related equipment for metro lines 2 and 7.1 The rolling 
stock could also be shared across lines, such as a planned extension of Line 7 to the north, or by 
connecting Line 2B into lines toward the proposed new airport in Navi Mumbai to the east. This 
financial assessment covers Lines 2 and 7 as a stand-alone project unit, and assumes that the 
MMRDA’s investment in civil and other works is funded by the government using its own funds. 
 
3. The financial analysis of the proposed investment project was carried out in accordance 
with Asian Development Bank (ADB) guidelines by assessing the incremental costs and earnings 
that would accrue to the MMRDA because of the project, using the discounted cash-flow method 
and calculating the financial internal rate of return (FIRR).2 
 
B. Travel Demand 
 
4. A travel demand forecasting model for the MMR was prepared as part of the 
comprehensive transportation study for the planning of Mumbai’s metro rail system; this was 
updated and the transport model was run to derive travel demand forecasts for all transport modes 
during the analysis period.3 Daily ridership estimates for metro Lines 2 and 7 are in Table 1.  
 

Table 1: Daily Ridership Estimates 

Year 

Maximum Design Capacity  
(PPHPD) 

Daily Ridership 

Line 2 Line 7 Line 2 Line 7 

2024 36,150  18,100 1,406,500 570,400 

2031 38,500 18.600 1,658,950 667,700 

PPHPD = passengers per hour per direction. 
Source: Metropolitan Mumbai Regional Development Authority estimates.  

 
C. Project Costs 
 
5. Capital costs are based on the estimated project costs for fiscal year 2018 when civil 
construction has been substantially completed. The estimates from the detailed project report 
(footnote 3) updated to 2017 costs have been adopted in the analysis. For the purposes of 

                                                
1  Line 2 is being implemented in two phases (Lines 2A and 2B). Line 2A implementation began in 2016 and will be 

completed in 2020, and Line 2B implementation began in 2018 and is scheduled to be completed in 2022.  
2  ADB. 2005. Guidelines on the Financial Management and Analysis of Projects. Manila. 
3  Mumbai Metropolitan Region Development Authority. Detailed Project Reports for Lines 2 and 7. Prepared by Delhi 

Metro Rail Corporation Limited, updated in  2015 and 2016. 

http://www.adb.org/Documents/RRPs/?id=49469-007-3
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financial analysis, the capital cost includes (i) all costs financed by the MMRDA for civil 
construction (i.e., stations, tracks, and depots), and (ii) rolling stock and signaling components 
financed with ADB assistance. The total project cost is about $2.9 billion. Rolling stock 
requirements for incremental traffic are also incorporated in the cost stream. 
 
6. The operation and maintenance costs include (i) staff, (ii) maintenance of the system and 
overheads, and (iii) energy. The staff costs and maintenance costs are based on actual expenses 
for similar metro projects in Delhi. Real wages are assumed to increase at 3% per year until 2027. 
The energy costs were estimated based on unit energy cost in Mumbai. The maintenance and 
energy costs were assumed to grow at 1% per year in real terms. The project will require 
operational support (estimated at $85 million) for the first 2–3 years while traffic increases. 

 
D. Revenues 
 
7. Revenues are generated mainly from ticket sales. Traffic at commencement of operations 
was conservatively assumed to be 25% of the forecast level, and increased to forecast traffic 
estimates by the fourth year of operations. Ticket prices (Table 2) for 2021 are conservatively 
estimated as equal to present fares on Line 1. Ticket prices are assumed to increase by 50% of 
the projected wholesale price index escalation (i.e., 2.5% per year). Prices adjust only when the 
multiple reaches ₹5, making the increase quite gradual—for instance, in the 4–12 km distance 

band, which is dominant, an increase of ₹5 happens only once in 5–6 years. 

 
Table 2: Ticket Price 

Distance slab 0 to 4 km 4 to 12 km 12 to 21 km 21 to 31 km 31 to 42 km 

Fare (in ₹) 10 20 30 40 50 
km = kilometer. 
Source: Metropolitan Mumbai Regional Development Authority estimates. 

 
8. Non-ticket revenue sources include advertising, franchise space, and parking, but these 
take time to mobilize and expand following the start of commercial operations. A very conservative 
approach has been adopted to assess non-ticket revenues, which are assumed to commence 4 
years after commercial operations, and then increased from 5% to 10% of ticket revenues in the 
base case, consistent with the non-ticket revenues of the Delhi Metro. The capital investment and 
the revenue streams, converted to dollars for the base case scenario, are in Figure 1. 
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9. Weighted-average cost of capital. The project funds include a loan from ADB’s ordinary 
capital resources, counterpart funds from the MMRDA acting on behalf of the Government of 
Maharashtra, and parallel cofinancing from the New Development Bank. ADB’s loan will have a 
25-year term, a grace period of 5 years, and an annual interest rate determined in accordance 
with ADB’s London interbank offered rate (LIBOR)-based lending facility. The cost of MMRDA’s 
funds was derived by assuming the funds are infused through an issuance of the Government of 
Maharashtra’s 10-year bonds.4 The costs of New Development Bank funds were taken from the 
website.5 The weighted average cost of capital (WACC) calculation is given in Table 3. 
 

Table 3: Weighted Average Cost of Capital   

ADB NDB MMRDA Total 

A Amount ($ million) 926.00 250.00 1,715.00 2,891.00 

B Weighting (%) 32.00 8.70 59.30 100.00 

C Nominal cost (%) 3.73 3.74 8.50 
 

D Inflation rate (%) 1.60 1.60 5.00 
 

E Real cost [(1+C)/(1+D)-1)] 2.09 2.10 3.33 
 

F Weighted component of WACC 0.67 0.18 1.98 
 

           WACC  
   

2.83 

ADB = Asian Development Bank, MMRDA = Mumbai Metropolitan Region Development Authority, NDB = New 
Development Bank, WACC = weighted average cost of capital. 
Source: Asian Development Bank. 

 
E. Results of the Financial Analysis 
 
10. Methodology. A discounted cash flow model was used for the analysis, with the input 
costs and revenue streams broadly described above. The financial analysis covers a period of 30 
years following commencement of commercial operations in 2021.  
 
11. The financial analysis is based on a going concern basis, and residual value is not included: 
this is both a conservative approach and a recognition that operating assets would need to be 
upgraded and refurbished to keep the metro lines as a going concern. All financial calculations 
were in 2017 Indian rupees, with no adjustment for inflation. The model used a “decision tree” 
approach to identify sensitive variables and then determine a probability-weighted expected value. 
This yields a more robust examination of variables than the manual method of changing variables 
and checking the results. The base-case FIRR was calculated to be 5.31%. 
 
12. Sensitivity. The model’s key sensitive variables are indicated in the tornado diagram 
(Figure 2). The results show that the FIRR is quite sensitive to ridership and periodic fare 
increases, which is expected. 
 

                                                
4  The Mumbai Metropolitan Region Development Authority is a statutory authority that provides urban services, and 

is registered under section 12A of the Income-Tax Act 1961 as a charitable trust. It has claimed exemptions from 
income tax under the act’s provisions. 

5  National Development Bank. 

https://www.ndb.int/
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13. Expected value of financial internal rate of return. The probabilistic approach of the 
decision tree model, combining all sensitivity cases, yields an expected FIRR value of 5.02%. The 
assessment indicates an 80% probability that the FIRR will be above 3.7% and below 6.3%, and 
a 12% probability that the FIRR will be below the WACC, which is quite low. The net present value 
(NPV) of operational cash flows, discounted at the WACC, is calculated in the same manner. The 
NPV is ₹43 billion, with an 80% probability that the NPV will be above ₹12 billion and below ₹72 
billion. 
 
F. Financial Situation of Metropolitan Mumbai Regional Development Authority 
 
14. The project will be implemented and managed directly by the MMRDA, acting on behalf 
of the Government of Maharashtra, rather than through a special purpose company. The MMRDA 
was established through legislation in accordance with the Mumbai Metropolitan Development 
Act, 1974. The MMRDA undertakes long-term planning, promotes new growth centers, 
implements strategic projects, and finances infrastructure development. It owns substantial land 
assets on behalf of the Government of Maharashtra and acts on its behalf for development 
projects. The MMRDA has capital and surplus of about $1,300 million (Table 4). Suitable 
assurances will be included in the project documents to ensure compliance with obligations for 
capital and operations investments and cash flows. 
 

Table 4: Metropolitan Mumbai Regional Development Authority Summary Financials  
(₹ million) 

Item  FY2013 FY2014 FY2015 FY2016 FY2017 Average 

Sources of Funds 50,540 57,674 69,509 85,691 94,795 71,642 
Application of Funds 

 
     

Non-Current Assets 357,750 77,339 83,426 92,373 106,617 143,501 
Current Assets 136,739 149,693 181,678 201,688 205,750 175,110 
Current Liabilities & Provisions 156,951 169,352  195,596  208,370  217,572 189,568 
Income 17,128 18,155 22,311 21,804 17,484 19,376 
Expenditure 1,281 1,426 1,395 1,733 1,794 1,526 
Revenue Surplus 15,847 16,729 20,916 20,071 15,690 17,851 
Capital Expenditure 9,860 9,786 9,458 3,748 6,986 7,968 
Net Surplus 5,987 6,943 11,458 16,323 8,704 9,883 
Operating Ratio (revenue 
expenditure/revenue income) 

7.48% 7.85% 6.25% 7.95% 10.26% 7.87% 
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Item  FY2013 FY2014 FY2015 FY2016 FY2017 Average 
Net Income Profitability Ratio 
(net surplus/total income) 

34.95% 38.24% 51.36% 74.86% 49.78% 51.01% 

Current Ratio (current 
assets/current liabilities) 

0.87 0.88 0.93 0.97 0.95 0.92 

Debt Ratio  
(total liabilities/total assets) 

0.32 0.75 0.74 0.71 0.70 0.59 

Debt Service Coverage (cash 
flow to cover long-term debt) 

NAa NA NA NA NA NA 

FY = fiscal year, NA = not applicable. 
a There is no long-term debt on the books. 
Source: Mumbai Metropolitan Region Development Authority. 

 
15. Additional revenue sources. To increase the MMRDA’s revenues, the Government of 
Maharashtra has passed executive and administrative orders, as well as passing multilateral and 
bilateral loans, including (i) an increase in the stamp duty (from 5% to 6%) for property 
transactions, (ii) an increase in the development charge (from 4% to 6%) for new property, and 
(iii) a premium on additional floor space index (60% of the ready reckoner rate). The MMRDA also 
has large tracts of commercial land in the prime Bandra–Kurla commercial area, and monetizes 
lease, rent, and sale revenues. The MMRDA’s financial planners estimate additional revenues of 
$1,000 million per year averaged over 10 years. 
 
G. Fiscal Situation of Government of Maharashtra 
 
16. The project is being implemented by the MMRDA, using Government of Maharashtra 
resources and pass-through funds of multilateral and bilateral agencies. Urban transit projects in 
Mumbai have large economic benefits and are needed to make the city safe and livable. The 
gross state domestic product in fiscal year 2018 for Maharashtra was about $224 billion, or about 
15% of India’s gross domestic product; about 40% of Maharashtra’s gross state domestic product 
is from the Mumbai Metropolitan Region. A summary of the fiscal position of the Government of 
Maharashtra is in Table 5. 
 

Table 5: Summary Fiscal Status of Government of Maharashtra 
(₹ million) 

Item FY2017 Actuals FY2018 Revised FY2019 Budgeted 

Total Expenditure 2,569,220 3,236,520 3,672,810 
A. Borrowings 505,540 638,410 791,480 
B. Receipts (except borrowings) 2,064,390 2,598,610 2,882,340 
Total Receipts (A+B) 2,569,930 3,237,020 3,673,820 
Revenue Deficit (% of state GDP) 0.38% 0.59% 0.55% 
Fiscal Deficit (% of state GDP) 1.71% 1.85% 1.81% 

FY = fiscal year, GDP = gross domestic product. 
Source: Government of Maharashtra. 

 
17. Total state borrowings are about 18% of total receipts, and debt repayments are a similar 
proportion of the state’s expenditure. The state government has committed to the Government of 
India that (i) the state will contribute its counterpart funding as required; (ii) commitment charges, 
foreign exchange risk, etc., will be met by the state; and (iii) if the financial liability of the state 
breaches its stipulated borrowing ceiling, the state will take measures to address this and remain 
within the overall ceiling. A proviso will be inserted in the loan and project agreements on meeting 
financial obligations, and discussions have been held with the government regarding a 
commitment to maintain the MMRDA’s debt service coverage ratio at a minimum of 1.20. 


