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ABSTRACT 
 
 

According to the Planning Commission, India’s infrastructure financing requirements will be 
over $1 trillion by the end of the 12th five year plan period (ending in fiscal year 2016). The 
bulk of these financing requirements are being met by commercial banks and, consequently, 
bank exposure to the infrastructure sector is growing at an unsustainable 40% compound 
annual growth rate. However, despite this growth, demand for financing is significantly higher 
than supply. Given the long-term nature of infrastructure assets and the short-term nature of 
liabilities, the rapid buildup of bank exposure to the infrastructure sector is leading to an 
increasing asset-and-liability mismatch risk and concentration risk in banks. Bank loans are 
thus not entirely reflective of underlying project risk and loan pricing controls for liquidity 
shortfall and refinancing risk due to asset liability management-related issues among other 
aspects. Further infrastructure loans in India are intrinsically less risky than generic corporate 
loans because (i) concession agreements provide for stable and predictable cash flows for 
many projects; (ii) even in case of stress events, cash flows are likely to continue, albeit at 
lower levels; and (iii) in case of reduced cash flows, debt restructuring rather than liquidation 
is the preferred strategy. Further, there is an added comfort by way of backstops provided in 
the model concession agreements or project developed under the public–private partnership 
modality. In this context, the study suggests product innovations designed to assess 
infrastructure project risk purely on underlying project risk factors and price financing 
instruments commensurately. This is expected to expand the market for infrastructure 
financing by (i) reducing costs and thereby improving the commercial viability of projects; 
and (ii) expanding the suit of financing instruments available to projects and investors in the 
infrastructure financing space. 

 
 

 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            



I. Introduction 
 
1. India faces significant challenges if the $1.2 trillion infrastructure investment requirement 
over the 12th five year plan (FYP) period, ending in fiscal year (FY) 2016, is to be met. Success 
in attracting private funding for infrastructure will depend on India’s ability to develop a finance 
sector that can provide a diversified set of instruments for investors and issuers to address key 
risk factors to increasing infrastructure exposure by project sponsors and financial institutions. 
Over the last year, while the Reserve Bank of India (RBI), the central bank, introduced 
regulatory changes allowing banks to increase their infrastructure exposure, increasing private 
investment will require addressing fiscal barriers and procedural inefficiencies that have 
contributed to project delays and discouraged private investors. In this context, while the  
public sector will remain the key investor in infrastructure, the public–private partnership (PPP) 
modality is expected to reduce funding pressure on the government. 
 
2. The midterm appraisal of the 11th FYP (ending FY2011) indicates that private sector 
investment in infrastructure is likely to meet the $150 billion target by 2012, encouraging the 
government to target 50% of the planned $1 trillion infrastructure investment from the  
private sector during the 12th FYP. Preliminary estimates suggest that if $500 billion is to come 
from the private sector and assuming a 70:30 debt-to-equity ratio, India would need around 
$150 billion of equity and $350 billion of debt over a period of 5 years, or around $70 billion of 
debt a year. In light of the large debt requirements, India does not have a sufficiently active debt 
market, and the predominant providers are banks. Banks are not designed to provide the  
long-term loans required by infrastructure projects, as they have short-term deposits and can 
develop asset liability management (ALM) mismatches as a consequence of providing long-term 
financing. In developed markets, long-term debt is provided by corporate bonds, and thus, the 
development of the corporate debt market is a key element in financial sector reforms in India. 
 
3. While government policies support the PPP modality to meet the infrastructure deficit, 
PPPs also represent a claim on public resources. PPP transactions are often complex, needing 
clear specifications of the services to be provided and an understanding of the way risks are 
allocated between the public and private sector. Their long-term nature implies that the 
government has to develop and manage a relationship with the private providers to overcome 
unexpected events that can disrupt even well-designed contracts. Thus, financiers need to 
manage long-term risk, given the potential for delays in commissioning projects and risks due to 
market factors post–commercial operation date (COD) (World Bank 2006a). 
 
4. In addressing the constraints in expanding the flow of credit to infrastructure projects to 
meet the 12th FYP targets, the paper attempts to estimate infrastructure project risk to examine 
the factors constraining expansion of credit both in terms of exposure and financing sources. 
The paper is organized as follows: after the literature review, the paper provides an analysis of 
existing financing sources for infrastructure projects and details the reasons for the non-
sustainability of the existing financing model. In making the case for expanding the availability of 
financing options and risk mitigation instruments in light of existing constraints, the paper first 
develops a multifactor econometric model of corporate debt spreads to explain if the market 
captures financing risk. This is motivated by the fact that an econometric model that explains the 
spreads can be used to analyze whether actual spreads charged for project loans are reflective 
of underlying risk factors. Given the failure to develop an econometric model, a further 
investigation of credit and liquidity risks using an alternative theoretical model indicates that 
current bank financing mechanisms appear to incorrectly measure financing risk and opens the 
door for encouraging product innovations to mitigate risk and thus expand the sources of 
financing for infrastructure projects. Thus, based on an evaluation of market inconsistencies 
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from the spread analysis, we propose product innovations and policy reform for enhancing flow 
of credit to infrastructure. 
 
 
II. Literature Review and Methodology  
 
5. The academic and non-academic literature on infrastructure requirements in India have 
focused on the need to fill the $1 trillion financing gap (Planning Commission 2008, 2010; RBI 
2010) and the role of the private sector in providing finance and managing risk (IDFC 2009; 
Planning Commission 2010). The literature has dwelt on the role of banks and specialized 
financing intermediaries in supporting infrastructure and highlighted the high exposure of banks 
and the emerging asset and liability mismatch risks to banks (SEBI 2007; RBI 2010). The role of 
the private sector in promoting allocative efficiency, fiscal prudence, and cost efficiencies is also 
highlighted in several studies (RBI 2010a). A key element of the literature on Indian 
infrastructure is the envisaged role of the PPP modality, which enables the government to 
transfer construction and commercial risks to the private sector, which is better equipped  
to manage (Planning Commission 2008; 2010). For PPP, the location of risk arises from  
(i) long gestation project periods, (ii) need for long-term exposure to improve project economics, 
(iii) market risk, and (iv) optimal allocation of risks to incentivize the private sector in investing in 
projects. These aspects have emerged as an underlying theme in the literature on infrastructure 
financing in India (Mor and Sehrawat 2006; Patil 2005; Mohan 2006a,b).  
 
6. While focusing on the financing aspects, the need to mitigate risk for financiers to  
PPP projects has also engaged several authors. The literature has emphasized that given the 
long-term credit exposure to projects and the sub-investment grade rating of stand-alone 
projects (both pre- and post-COD), there is an urgent need for risk mitigation and credit 
enhancement products (Mor and Sehrawat 2006; Rajan 2009). In this context, several papers 
have drawn a link between the supporting the development of corporate debt markets and 
expanding the financing avenues for infrastructure. Several studies, notably SEBI (2004) and 
City of London (2008), have suggested that structural weaknesses such as (i) the absence of a 
diversified base of investors and investable instruments, (ii) heavy tilt toward private placement, 
(iii) poor quality paper, and (iv) inadequate liquidity have contributed to a weak corporate debt 
market. The literature emphasizes that a more robust corporate debt market coupled with risk 
mitigation instruments holds the potential for unlocking the corpus of investable funds resident in 
the pension and insurance funds for deployment in infrastructure. 
 
7. In assessing the level of risk in infrastructure projects and the challenges in encouraging 
institutional investors, the paper first attempts to estimate project risk both on a stand-alone 
basis and in comparison with international evidence. In doing so, the paper first attempts to 
develop an econometric model of the corporate debt yield curve and, failing which, the paper 
estimates theoretical spreads that should apply for infrastructure projects on the basis of market 
simulations. In conducting the econometric tests, we first tested for co-integration (Dickey and 
Fuller 1979) to determine if there was a long-term stable relationship between government 
securities and corporate debt papers and, if such a relationship exists, if the spreads could be 
explained by risk and liquidity factors. It would then be able to develop a multifactor econometric 
model for corporate debt of different maturities. Given the unsuccessful attempts to develop an 
econometric model, the theoretical model was based on the well-known techniques in option 
pricing (Black and Scholes 1973; Merton 1974) where option pricing models can be applied to 
value long-term corporate debt securities provided that firm leverage and earning volatility are 
known. The spread here is the value of the put option on borrower assets, with the strike price 
equaling the promised value of debt obligations. 
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8. Finally, in comparing the theoretical spreads with spreads that typically obtain 
internationally, guidance is provided in Sundaresan (2009) and Moody’s (2010). The 
Sundaresan data suggest that while the actual spreads on infrastructure project loans in India 
are compatible with the market in the United States (US), the theoretical spreads computed with 
a robust financial model are significantly lower. This suggests that financial products, especially 
those designed to mitigate risk and improve liquidity, can reduce spreads to their theoretical 
level. The relatively lower theoretical spreads may be justified by Moody’s data that argues  
that infrastructure projects due to the long-term earning potential of their assets are  
intrinsically safer. 
 
 
III. Bank Financing for Infrastructure 
 
9. The total debt requirement during the 12th FYP is estimated at $350 billion, to be met 
through enhanced credit volume from external commercial borrowings (ECBs), pension and 
insurance funds, other debt funds, and scheduled commercial banks (SCBs) (Ministry of 
Finance 2009). SCBs and financial intermediaries provide rupee and foreign currency term 
loans and buy corporate bonds and debentures from infrastructure companies. Additional debt 
sources include ECBs, foreign currency convertible bonds provided by foreign banks and/or 
funds, and the slowly growing securitization of SCB assets. SCBs, which typically should not 
provide long-term debt to infrastructure, have emerged as the major source of debt financing. 
The share of SCB finance to infrastructure in gross bank credit increased from 1.8% in FY2001 
to 10.2% in FY2009 (Chakrabarty 2010). SCBs have increasingly used short-term deposits for 
long-term funding, evidenced from the fact that while the share of long-term loans in the total 
loans and advances remained relatively constant over the last 5 years, the proportion of  
short-term deposits (Figures 1a and 1b), loans, and advances of 3−5 year maturities show a 
significant change.1 This implies that banks are funding more of their long-term advances with a 
reset provision to manage ALM risk. 
 
10. Infrastructure projects developed through the PPP modality depend to the extent of  
80% of their debt requirements on SCBs (World Bank 2006b). While the tenor of loans from 
commercial banks has steadily grown and now averages around 15 years, SCBs lend at interest 
rates that are usually reset every 3 years or so (paragraph 9). As projects do not have revenue 
streams linked to interest rates, the floating nature of debt exposes these projects to significant 
interest rate risk. The RBI monitors sectoral and group exposure norms to different 
infrastructure sectors as it does not want SCBs to take the bulk of the project risk and  
capital costs indefinitely without a commensurate development of the corporate debt market. 
The RBI is of the view that part of the infrastructure finance requirements should be met from 
long-term finance institutions such as insurance and pension funds (Chakrabarty 2010). 
 
 
 
 

 
                                                            
1 As per data provided in Annex 7, while deposits of over 3−5 years have increased from $34.37 billion in 2004 to 

$69.96 billion in 2009, investments only increased from $23.76 billion in 2004 to $41.84 billion in 2009, and loans 
and advances increased from $21.83 billion in 2004 to $69.13 billion in 2009. Banks categorize their exposure to 
government securities as investments and money lent to projects as loans and advances. This means that money 
raised in deposits is deployed as loans and advances at a floating rate, which banks achieve by having a  
3-year reset clause. 
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Figure 1: Maturity Pattern of Outstanding Loans and Advances  
and Terms Deposits of SCBs  

FY2004−FY2009 
 

1a: Maturity Pattern of Outstanding Loans 
and Advances 

1b: Term Deposits of SCBs 

FY = fiscal year, SCB = scheduled commercial bank. 
Source: Reserve Bank of India. 
 
11. Regulatory limits. As SCBs play an important role in infrastructure financing, regulatory 
limits on bank investments in corporate bonds have been relaxed to 20% of total non-statutory 
liquidity ratio (SLR) investments. As per revised norms, credit exposure to single borrowers  
has been raised to 20% of bank capital, provided the additional exposure is to infrastructure, 
and group exposure has also been raised to 50%, provided the incremental exposure is for 
infrastructure.2 As a consequence of revised norms, bank exposure to infrastructure has grown 
by over 3.7 times between March 2005 and 2009 (Table 1). 
 

Table 1: Bank Credit to the Infrastructure Sector  
($ billion, end March) 

Sector FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008 FY2009
Power 1.7 3.4 4.5   8.7 13.7 16.6 21.6 28.3 
Telecommunications 0.9 1.3 1.9   3.6   4.2   4.4   8.6 11.4 
Roads and ports 0.8 1.2 2.1   3.5   4.5   5.7   7.8 10.7 
Infrastructure  3.4 6.0 8.5 18.0 25.6 32.6 46.6 61.4 

FY = fiscal year. 
Note: Data relate to select scheduled commercial banks (SCBs), which account for 90% of the bank credit extended by all SCBs. 
Source: Reserve Bank of India. 2010. Handbook of Statistics on the Indian Economy. Mumbai.  
 
12. With regard to SCB exposures to nonbanking finance companies (NBFCs), the lending 
and investment, including off balance sheet, exposures of a SCB to a single NBFC and/or 
NBFC Asset Financing Company (AFC) may not exceed 10% and/or 15% respectively, of the 
SCBs audited capital funds. However, SCBs may assume exposures on a single NBFC  
and/or NBFC-AFC up to 15% and/or 20% respectively, of their capital funds, if the incremental 
exposure is on account of funds on-lent by the NBFC and/or NBFC-AFC to infrastructure. 
Further, exposures of a bank to infrastructure finance companies (IFCs) should not exceed 15% 

                                                            
2 The definition of infrastructure lending and the list of items included under infrastructure sector are as per the 

RBI’s definition of infrastructure (Annex 1). 



 Product Innovations for Financing Infrastructure 5 
 

 

of its capital funds as per its last audited balance sheet, with a provision to increase it to 20%  
if the same is on account of funds on-lent by the IFCs to infrastructure (RBI 2010b). 
 
13. To ensure that equity appreciation of sponsors in infrastructure special purpose vehicles 
(SPVs) can finance other infrastructure projects, the government has substituted the word 
“substantial” in place of “wholly” in section 10(23G) of the Income Tax Act 1961. This change 
will provide operational flexibility to companies that have more than one infrastructure SPV  
and will allow sponsors to consolidate their infrastructure SPVs under a single holding  
company, which can have the critical threshold to carry out a successful public offering.  
Such a mechanism will give sponsors and financial intermediaries an exit option from equity 
participation, which could be recycled for new projects. 
 
14. Existing bank exposures. Analysis by the RBI (2010a) reveals that the exposures of 
banks to 7 of their top 20 borrowers exceeded 40% of the net worth of the bank. In another  
37 instances, the level of funding was between 30%−40% of banks’ net worth. The RBI financial 
stability report further indicates that the growth in bank advances to infrastructure has been in 
excess of 30% per annum and poses a potential area of macroeconomic vulnerability given 
growing ALM mismatches associated with infrastructure financing (Table 2 and Figure 1). 
However, the said report also points out that SCBs are well capitalized with capital adequacy 
ratios of 14.1%, higher than the 8% level prescribed by the Basel Committee, and 9% 
prescribed by the RBI.4 
 

Table 2: Maturity Profile of Select Assets and Liabilities of SCBs  
($ billion) 

  

  Up to 1 year 1–3 years 3–5 years >5 years Total
Inflows      
Loans and advances   25,386.0   21,654.0    6914.0 10,951.0 60,905.0 
Investments   10,338.2     5,409.8   8,149.0 12,841.3 32,774.2 
Total   35,725.1   27,063.8 11,098.7 23,792.4 97,679.9 
      
Outflows      
Deposits   42,918.8   25,783.7   6,996.2 10,452.5 89,751.4 
Borrowings     4,153.2     1,471.3      516.9      169.6   6,310.9 
Total 472,072.1   27,255.0   7,513.1 14,222.1 96,062.3 
      
Gap (inflows–outflows) –11,346.9      –191.2   3,585.7   9,570.1  
Gap as % of outflows        –24.1          –0.7        47.7        67.3  
Cumulative gap –11,346.9 –11,538.1 –7,952.5   1,617.6  

Source: Reserve Bank of India, 31 March 2009. 
 
15. The above analysis describes the challenges in expanding debt financing to the 
infrastructure sector on account of both ALM and regulatory limits. In this context, pension and 
insurance funds provide the most obvious avenue for expanding availability of credit to the 
infrastructure sector. The development of the capital market is crucial for tapping the investable 
corpus resident in insurance and pension funds. Annexes 3 and 4 provide an overview of the 
insurance and pension fund sectors, respectively. 

                                                            
4 Core Tier I Capital to Risk Weighted Assets Ratio of SCBs was 9.7% as of end December 2009 and has also 

remained well above the 6% norm prescribed by the RBI. 
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IV. Debt Market Development 
 
16. Given the large debt requirements and the need to protect the banking system from  
ALM mismatch risk, policy efforts have focused on developing the debt markets to provide  
long-term funding for infrastructure. As a result of RBI efforts to consolidate issuances of 
government securities (GSECs) to concentrate liquidity in a small number of benchmark issues, 
there exists a credible government bond benchmark yield curve. Government securities yield 
curves for the 3-, 5-, and 10-year maturities are closely aligned and provide a basis for  
AAA-rated corporate bonds (Annex 2). Further, trading of government debt is done bilaterally 
and required to be reported on the negotiated dealing system hosted by the Clearing 
Corporation of India. However, restrictions on institutional investors, such as pension funds and 
insurance companies, requiring them to hold government securities until maturity hinders 
trading in long-dated government debt. 
 
A. Impediments in Expanding Corporate Debt Market  
 
17. Corporate debt markets are constrained by detailed primary issuance guidelines,  
lengthy processes in the enforcement of default laws, and absence of long-term investors. 
Long-term providers of capital, such as insurance and pension funds, are constrained partly  
by regulation.5 Retail investors prefer to invest in postal savings and provident funds,  
where returns are artificially pegged at higher rates (Table 3).6 The interest rate distortions are 
provided below. 
 

Table 3: Interest Rates on Various Savings Instruments 
 

Saving instrument Postal Savings National Savings Scheme EPF PPF GSEC T-Bill 
Rates (%) 6.25–7.5 8.0 8.5 8.0 4.5–7.86 4.4–4.5 

EPF = Employees’ Provident Fund, GSEC = government security, PPF = Public Provident Fund, T-Bill = treasury bill.  
Sources: Reserve Bank of India and Department of Posts. August 2010.  
 
18. Stamp duty. Stamp duty is typically high at 0.375% for debentures on a strictly  
ad-valorem basis (there is no volume discount), which encourages borrowers to go to the loan 
market instead. In addition, the rate of duty is variable depending upon both location (states set 
their own rates) and the nature of the issuer and with the investor to whom the bond is initially 
sold (for example, promissory notes bought by commercial and some other banks are subject  
to only 0.1% duty, compared to 0.5% if issued to other investors). The level and complexity  
of stamp duty encourages an arbitrage-based approach, so that decisions may be tax- rather 
than strategy-driven. There is a stated intention to reform stamp duty, probably by introducing  
a standard national rate with a maximum cap, as recommended in the Patil committee  
report (2005). 
 
19. Tax deduction at source. Bond interest and tax on bond interest is calculated on an 
accrual basis, but is paid at the end of the tax year by the holder on that date. Therefore, a 
buyer may have to collect the tax from the previous holder. The previous holder remits the tax  
 

                                                            
5 See Annexes 6, 7, and 8 for the insurance sector, pension funds industry, and mutual funds industry in India. 
6 Postal savings, National Savings Scheme, Employees’ Provident Funds, and Public Provident Funds are  

small savings schemes where the Government of India wants to attract savings from the low-income group.  
These schemes provide means to low-income group people to meet expenditure such as education, buying of 
property, or marriage. Contributions to these schemes are generally limited per investor. Provincial governments 
get a certain proportion of these savings which form an important part of budgetary funds. 
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owed by him for his holding period plus tax claimed from the previous holder in respect of the 
current tax year, and so on. An additional complication arises because some entities, mainly 
mutual funds and insurance companies, are tax-exempt. Exempt investors are sometimes 
reluctant to buy stock from nonexempt investors, as they become responsible for the tax 
payment, despite being themselves exempt. Although government securities have been 
exempted from tax deduction at source, it remains in place for corporate bonds.  
 
20. Private placement debt market FY2000–FY2009. The corporate bond market is a 
largely private placement market.7 Public issues are difficult, slow, expensive, risky, and 
inflexible, as evidenced by the fact that a public issue requires a prospectus to be submitted to 
the Securities and Exchange Board of India (SEBI) with a prospectus size of several hundred 
pages. While the prospectus examination is relatively quick, the information requirements make 
the process of compiling the prospectus slow. Further, disclosure requirements for prospectuses 
are identical, irrespective of whether the company already has an equity listing or not, which is 
not normal international practice.8 The issue process takes several months compared with other 
markets where the processes for issuing a bond takes a few days or less, if issuers use shelf 
registration. Public bonds also have to remain open for subscription for a month at a fixed price, 
involving substantial risk for the issuer. There is neither a gray market, in which underwriters 
can lay off this risk, or derivatives for hedging. Costs for a public issue can average about 4%. 
 
21. Consequently, the private placement market of debt in India witnessed 100% growth  
in FY2008. The primary debt market had 192 institutional and corporate issuers who made  
803 debt private placements (excluding securities classified for SLR9 requirements) mobilizing 
$71.8 billion in FY2009 (Table 5). However, it was the public sector that raised 71% of the total 
amount through 284 (35%) of the issues and with banking and/or term lending and financial 
services being the predominant sector, raising 70% of the total amount. Tenors ranged from 1 to  
20 years with the highest numbers of placements being in the 3-year (145 placements) and  
10-year (117 placements) buckets. In FY2009, the total amount raised was $71.8 billion, about 
13% less than the sum raised in FY2008 (Table 5). 
 

Table 4: Debt Private Placement in Infrastructure  
($ billion) 

Sector  FY2006 FY2007 FY2008 FY2009
Power generation and supply   1.2 0.79     2.9     3.7 
Roads and highways 0.13 0.08 0.352 0.765 
Shipping     nil    nil   0.09 0.556 
Telecommunications 0.08    nil   0.98   0.35 
Total  1.4  0.9    4.3     5.4

FY = fiscal year. 
Source: Prime Database. 
 

                                                            
7 Private placements are characterized as being offered to no more than 50 “qualified institutional buyers” 

(professional investors) by having limited disclosure requirements and by having lower regulatory hurdles (similar 
to Rule 144A in the United States).  

8 However, as of 2004 there is a provision for shelf registration, whereby a tranche program can be covered by a 
single prospectus.  

9 An SLR bond is a government-issued bond, investment in which is treated as liquid under SLR requirements  
for banks. Often, banks prefer investing in some or the other interest-yielding security rather than keeping cash.  
If banks can invest in a bond and that investment is still treated as liquid for meeting the SLR, then the bank would 
invest in such a bond rather than staying un-invested. 
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Table 5: Growth of Debt-Raising through Private Placements 
($ billion) 

 

Year FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 
Funds  15.9 13.6 15.2 21.6 29.2 40.4 82.4 71.8 

FY = fiscal year. 
Source: Prime Database. 
 
22. Secondary debt market. The secondary market in debt has been growing gradually, 
with the average trade size improving from around $3.9 million in FY2007 to around $6.6 million 
in FY2010. Further, market capitalization in the wholesale segment increased by over 20 times 
to over $700 billion during FY1994–FY2010. The net traded value of debt also increased over 
the same period to over $80 billion, despite a significant contraction in FY2005. However, the 
retail debt market remains illiquid (Figure 2). 
 

Figure 2: Business Growth in Wholesale Debt Market 
($ billion) 

 

 
 Source: National Stock Exchange. www.nseindia.com/content/equities/eq_businessgrowth.htm 
 
23. With regard to the retail segment, as bond investment requires substantial portfolios with 
smaller expected returns, most retail investors with small portfolios prefer equity investment. 
This is especially the case in India, where the term “retail investor” encompasses a wider 
spectrum of investors, unlike other Asian markets. Indian retail investors also have access to 
attractive risk-free rates (Table 3), so the possibility of higher yields on corporate bonds may not 
make business sense. One aspect of the debate on the corporate bond markets is the extent to 
which retail participation is desirable or necessary. Essentially, bonds are seen as buy-and-hold 
investments, and there is little to be gained from the regular trading that is a feature of retail-
dominated equity markets. As a result, bonds are rarely instruments for direct retail investment 
(Table 6). Where they are, it usually follows either a tax break (such as in the US for the 
municipal bond market), or a tax advantage (as in the bearer status of Eurobonds). As a result, 
there is an argument that the natural avenue for debt investment for retail investors is through 
bond funds rather than bonds themselves, which raises potential risks and costs to investors. 
These arguments suggest that the regulatory thrust over the years to create a bond market 
environment where retail investors could operate may be misplaced, in that, even if the trading 
and disclosure environment were appropriate, investors may simply not participate.  
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Table 6: Business Growth in Retail Debt Market  
(FY2003–FY2011) 

Month/Year Number of Trades Traded Quantity Traded Value ($ million)
FY2010   0            0      0 
FY2009   5            0      0 
FY2008   0            0      0 
FY2007   0            0      0 
FY2006   4   12,120           0.03 
FY2005   0            0      0 
FY2004 31 122,390           0.33 

FY = fiscal year. 
Source: National Stock Exchange. www.nseindia.com/content/equities/eq_businessgrowth.htm 
 
B. Empirical Analysis of the Debt Market  
 
24. While liquid, the GSEC market has provided a stable yield curve of which to price 
corporate debt market; the corporate debt market is thin and illiquid. The size of wholesale  
debt market deals (normally GSECs) is growing, and year-on-year analysis of GSECs yields  
on 3-, 5-, and 10-year maturities from FY2002 to FY2010 shows that the yield curve reflects 
prevailing credit conditions, and risk-free debt is priced accordingly (Annex 8). However, the 
AAA-rated corporate bond spread over the risk-free debt is erratic (Figure 3) as can be 
observed in the negative spreads between AAA-rated 1-year corporate debt and GSECs in 
FY2003, FY2005, and FY2008. It appears that when corporates are flush with money, they lend 
to affiliate concerns at rates lower than the prevailing GSEC rate. Further, secondary market 
data suggests that the debt market has only AAA and AA+ corporate bonds. There are few 
deals for lower-rated paper and hence, the spread between GSECs and corporate bond 
includes both liquidity and risk premium and the secondary market too sparse to calculate 
probability of default and loss given default.10  
 
1. Econometric analysis 
 
25. To further analyze the debt market and to determine the stability in the long-run 
relationship between GSEC and corporate paper, we undertook co-integration analysis between 
the two asset classes. Evidence of a co-integrating relationship11 would strengthen the case  
that debt market reforms have resulted in GSEC yields serving as a robust basis for pricing 
corporate debt. Evidence of co-integration between GSEC and corporate debt could point 
toward causal relationships between the two markets as well. 
 

                                                            
10 See last-traded price of corporate bonds in the month of June 2010. The prices are available on a separate  

Excel file and not included in the report due to the size constraint. Note that there are hardly any AA-rated 
corporate bonds traded in the last 6 months. Even some AAA-rated bonds do not have any liquidity. 

11 Two or more time series are co-integrated if they each share a common type of stochastic drift, that is, to a limited 
degree, they share a certain type of behavior in terms of their long-term fluctuations. However, they do not 
necessarily move together and may be otherwise unrelated. 
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Figure 3: 1-year AAA–1-year GSEC Spreads 
 

 
bps = basis points, GSEC = government security. 
Source: Bloomberg. 

 
26. Tables 7 and 8 show results for the co-integration tests for 1- and 5-year GSECs and 
AAA-rated corporate bonds of commensurate maturities. The results show that the yield of 
corporate bonds is co-integrated with the GSEC yields over the period January 2004–June 
2010. A similar exercise for the 10- and 15-year periods could not be done due to the paucity of  
AAA corporate bond data for those maturities. In evaluating the results, note that t-statistics  
of residual analysis should be interpreted keeping in mind asymptotic critical values for the  
co-integration test with no time trend (Table 9). Interestingly, while the sign reversals in FY2003, 
FY2005, and FY2008 were noticeable (paragraph 24), it turned out to be insignificant in the  
7-year data of spreads (2004−2010) used for the co-integration test. 
 

Table 7: Results for 1-Year GSEC and 1-Year AAA Corporate Bond 
Dependent Variable—1-Year GSEC  

  Coefficients Standard Error t-Statistic
Intercept 1.6 0.067 23.2 
AAA-rated corporate bond (1-year)   0.61   0.0089 68.2 

Regression Statistics 
Multiple R 0.856189 
R-square 0.733059 
Adjusted R-square 0.732901 
Standard error 0.695363 
Observations 1,694 

 
On Residuals 

  Coefficients Standard Error t-Statistic
Residuals 0.013183 0.003926629 3.357235 

Regression Statistics 
Multiple R 0.081323 
R-square 0.006613 
Adjusted R-square 0.006023 
Standard error 0.112313 
Observations 1,694 

Source: ADB staff estimates. 
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Table 8: Results for 5-Year GSECs and 5-Year AAA-Rated Corporate Bond 
Dependent Variable—5-Year GSEC 

  Coefficients Standard Error t-Statistic
Intercept 2.133769 0.072012 29.63082 
AAA-rated corporate bond (5-year maturity) 0.588049 0.008568 68.6308 

Regression Statistics 
Multiple R 0.857738 
R-square 0.735715 
Adjusted R-square 0.735559 
Standard error 0.486278 
Observations 1,694 

 
On Residuals 

  Coefficients Standard Error t-Statistic
Residuals 0.00884989 0.003273859 2.703197 

Regression Statistics 
Multiple R 0.06602386 
R-square 0.00435915 
Adjusted R-square 0.00375999 
Standard error 0.06510481 
Observations 1,670 

Source: ADB staff estimates. 
 

Table 9: Asymptotic Critical Values for Co-Integration Test 
(No time trend) 

Significance level (%) 1 2.50 5 10 
Critical level –3.9 –3.59 –3.34 –3.04 

Source: ADB staff estimates. 
 
27. The aforementioned analysis gives us a robust relationship between GSEC and  
AAA-rated corporate bonds for 1- and 5-year maturities. However, due to paucity of data,  
we are not able to do the same for the corporate bonds that are just below or above investment 
grade.12 The stable long-term relationship between GSECs and AAA-rated corporate debt of  
1- and 5-year maturities suggests that there is some evidence that debt market reforms have 
resulted in improvements in the corporate debt markets. To develop this line of thinking further, 
we carried out an ordinary least square (OLS) regression to test for the feasibility of developing 
a structural model for corporate bond premiums. In the OLS regression, the difference between 
corporate bond yields and commensurate GSECs (dependent variable) was modeled as a 
function of credit and liquidity risk, measured by the spread between the 1-year GSECs yield 
and the T-bill yield and spread between commercial paper and 1-year GSEC yield, respectively.  
It was expected that the regression would yield positive and statistically significant parameters 
for liquidity and credit risk coefficients as explanatory factors of corporate bond premiums. 
However, despite several variations to the model, the coefficients did not yield robust estimates. 
 

                                                            
12 In June 2010, only two transactions per day were recorded in corporate bonds that were of AAA-rated. AA-rated 

corporate bonds were traded only once in 3–4 days, suggesting the extent of illiquidity of corporate bonds in the 
Indian market. 
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28. Therefore, as we could not establish a valid model for explaining variance in spreads,  
we are constrained from developing a multifactor econometric model of the term structure of 
interest-rate yields for corporate bonds. The econometric model could have accommodated the 
observed differences in the liquidities of the GSEC and corporate bond markets. In our opinion, 
a time-series analysis of spreads between zero-coupon treasury yields and corporate bonds 
would have captured both credit and liquidity factors that are important sources of variation  
in corporate bonds. Infrastructure project bonds are necessarily given just below investment 
grade when cash flow from the projects is not certain because projects mainly face construction 
and completion risk, apart from many other project-specific risks. Thus, in the absence of an 
econometric model to estimate spreads across the yield curve, we developed an alternative 
theoretical model for credit spreads. 
 
2. Bond illiquidity 
 
29. The corporate bond market in India is still in its infancy (albeit growing) in terms of 
market participation and efficient price discovery. In India, private bond market capitalization is 
only around 2.5%–3.0% of gross domestic product, compared with around 125% in the  
United States and around 58% in the Republic of Korea. The mobilization through debt on a 
private placement basis over the last few years is given in Table 10.  
 

Table 10: Bond Market Mobilization 
($ billion) 

FY2005 FY2006 FY2007 FY2008 FY2009 FY2010 (Apr–Dec)
18.6 21.3 26.3 39.6 43.0 32.8 

FY = fiscal year. 
Source: Prime Database. 
 
30. Typically, AAA-rated entities, such as public sector utilities, are able to mobilize a  
large amount of debt in the market, while BBB-rated entities and below (almost 50% of the 
sample) are unable to mobilize large amounts. In this context, it is pertinent to understand  
the factors responsible for infrastructure projects being rated below AA. The framework of most 
of the rating agencies for assessing credit quality covers four broad areas: (i) business risk,  
(ii) financial risk, (iii) management risk, and (iii) project risk.  
 
31. Low risk appetite of investors and regulatory restrictions. Investors, such as 
insurance, pension, and provident funds, in India hold large volumes of long-term funds. But 
they have had limited presence in financing infrastructure projects in the private sector. 
Insurance Regulatory and Development Authority (IRDA) regulations mandate life insurance 
companies to invest a minimum of 15% of controlled fund in the infrastructure and social sector. 
For nonlife and/or general insurance companies this figure is 10%. Life insurance companies 
which are dominated by public life insurance companies, such as Life Insurance Corporation of 
India (LIC), have not been able to satisfy this limit, and most of their investments in the 
infrastructure sector have been in infrastructure created by the public sector, with almost none 
in the private sector. This is because of a high degree of risk averseness. Current regulations 
also prevent insurance companies and pension funds from investing in debt securities rated 
below AA. While there is a provision for investment in A+ securities with special approval from 
the investment committee, insurance companies and pension funds do not invest in  
securities rated below AA. Since most of the infrastructure projects are implemented through  
the SPV route, they are unable to get a AA or higher rating at the pre-commissioning stage. 
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Internationally, insurance companies do invest in paper rated below AA. In the United Kingdom, 
for instance, BBB– is the cutoff for investment by insurance or pension funds. 
 
3. Theoretical estimation of project and/or corporate bond spreads 
 
32. Before carrying on with further analysis of the spread variation between GSECs and 
corporate bonds, attention must be paid to the raw data itself. Unlike stocks, bonds are often 
traded on the basis of personal contacts between traders in investment banks and NBFCs.  
In particular, for most bonds there exists no central exchange where real-time market clearing 
prices can be observed. When transaction prices are known, the same are reported by traders 
to the Clearing Corporation of India.13 However, for many bonds, days or even months can go 
by without transactions taking place (Annex 1) and traders in such bonds may be aided by a 
“matrix” algorithm that uses observed prices of “similar” bonds to estimate the price of the thinly 
traded bond.14  
 
33. However, while the GSECs market is liquid for on-the-run15 government bonds, it is 
otherwise fairly illiquid. For about 8–10 securities at a time, two-way quotes are available in the 
market, which provide a firm basis for the GSEC yield curve. Activity is concentrated in a  
few securities due to market confidence in them and the ability to liquidate positions quickly.  
The depth of the secondary market as measured by the ratio of turnover to average outstanding 
stocks is low in India, at roughly 5%, compared with 20% in developed markets such as the US. 
 
34. Given the situation in the secondary market for corporate bonds in India (paragraph 30), 
we consider the US market, where the corporate bond market is relatively more liquid. Table 11 
provides empirical evidence on spreads for corporate zero coupon bonds calculated over 
February 1985 through September 1987. More recently published data is not available as 
trading data in “non-investment” grade bonds is essentially an over-the-counter (OTC) market. 
However, it bears a strong resemblance to actual loans sanctioned and disbursed in India. It is 
important to note that these spreads are observed for syndicated loans in India where  
the arranger would normally also add another 35–40 basis points, depending on loan size,  
as non-fee income.16 
 
35. The next stage of the analysis is to compare the spreads from the US market with 
spreads on project bonds in India to determine the key gaps in the market and suggest market 
development initiatives. 

                                                            
13 Note that government debt in the over-the-counter (OTC) market is required to be reported on the Negotiated 

Dealing System hosted by the Clearing Corporation of India. OTC deals in corporate bonds can also be reported 
on the National Stock Exchange and Bombay Stock Exchange debt market segments since March 2007. 

14 Reporting of average traded spreads of corporate bonds over Fixed Income Money Market and Derivatives 
Association of India (FIMMDA)-Primary Dealers Association of India (PDAI)-Bloomberg follows the same 
methodology. 

15 The most recently issued GSEC of a specific maturity. 
16 For underwritten debt, the fee is approximately 100 basis points. 
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Table 11: Empirical Evidence of Spreads on Corporate Zero Coupon Bonds  
in the United States 

Maturity AAA AA A BBB BB B/C Unrated
0.5–2.5 years 0.410 0.621 0.775 1.326 1.670 4.996 3.081 
  21 74 123 48 64 41 38 
2.5–4.5 years 0.232 0.562 0.736 1.275 1.495 4.650 3.232 
  11 99 251 152 79 117 96 
4.5–6.5 years NA 0.620 0.778 1.405 2.730 3.365 3.197 
   114 221 59 58 125 119 
6.5–8.5 years NA 0.620 0.660 NA 1.878 2.959 3.443 
   96 138  51 80 119 
8.5–10.5 years 0.626 0.575 0.816 NA 0.989 2.912 3.099 
  24 69 97  10 10 88 
10.5–12.5 years NA 0.566 0.854 NA NA NA 2.478 
   64 110    64 
12.5 plus years 0.544 0.544 0.740 NA NA NA 2.516 
  64 501 510    278 

NA = not available. 
Note: The figures are in percent per annum and the number of observations is reported below the yield. 
Source: S. Sundaresan. 2009. Fixed Income Markets and Their Derivatives. Burlington, MA: Academic Press. 
 
36. Estimation methodology. We use a structural model of default developed by Merton 
(1974) and Black and Scholes (1973) requiring inputs which are on the whole observable and 
can be used to price debt instruments. In their model, the authors have argued that equity 
holders have a valuable “walk-away” put option on bond holders implying that when the value of 
the firm is low, equity holders can put the firm to bond investors and walk away from their 
contractual debt obligations. In terms of risky loan, the relationship can be defined as: 
 

Risky loan = Risk-free loan – Put value to default 
 

or 
 

Put option = Risk-free loan – Risky loan 
 
37. The spread here is the value of the put option on the assets of the borrower, with a strike 
price equal to the promised value of debt obligations. From the option literature, we know that 
spread is a function of volatility, leverage, and time to maturity. 
 
38. The option pricing model can now be applied to value long-term corporate debt 
securities provided we know the leverage of the firm and volatility in its earnings. The design of 
corporate debt contracts, as well as their valuation, must account for the fact that managers 
have the option of walking away from the debt holders. This walk-away option is potent by virtue 
of the limited liability that owners (stockholders) enjoy. In a simplified situation, a firm XYZ has  
a simple capital structure with N shares of common stock and zero coupon bonds with a  
face value of F. Assume that the bonds are due to mature on date T and the current date is t. 
Let us assume that the markets are frictionless, with no taxes at the corporate or personal level. 
Assuming that financial distress and bankruptcy are costless, the value conservation 
requirement dictates that,  
 

V = S + D, 
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where V is the total value of the firm, S is the value of equity, and D is the market value of 
corporate debt. The payoff to debt holders at time T can be written as follows: 
 

Max [F, VT] = F – max [0, F – VT ] 
 
39. The payoff of this function assumes that the borrowers would pay the promised amount 
whenever the promised face value is less than the value of the assets of the firm. If the 
promised amount is greater than the value of the firm’s assets, we assume that the borrowers 
can hand over the firm’s assets to the lenders and walk away from their obligations assuming 
that there are no costs associated with financial distress or bankruptcy. 
 
40. In this situation, equity can be thought of as a call option on the assets of the firm with 
strike price of F and maturity of T – t. Note that the payoff of the equity can be written as: 
 

Max [0, VT – F ], 
 
where VT is the value of the assets of the firm at date T, and F is the face value of debt.  
If σv is the volatility of the assets of the firm, the value of equity can be written (using Black and 
Scholes’ pricing model) as  
 

S = VtN(d1) – Fe–r(T – t)N(d2), 
 
where N(d1) is the cumulative normal density evaluated at d1.17 Furthermore, 
 

d1 = [ln(V/F) + (r + σv
2)(T – t)]/[σv√(T – t)] 

and 
d2 = d1 – σv√(T – t). 

 
The value of debt can be determined by recognizing that at maturity the bond holders get 
 

min [F,VT] = F – max [0, F – VT]. 
 
41. We can think about the value of the corporate debt consisting of two parts. The first part 
is Ft which is exactly what the buyer of a default-free discount bond will get. The second part is 
the value of a put option on the assets of the firm, with strike price equal to face value of 
corporate debt. The equity holders own the put option, which gives them the right to sell the 
assets of the firm with the strike price equal to the face value of debt. This put option arises by 
virtue of the limited liability privilege that equity holders enjoy. Substitution for S from the option 
pricing formula and simplifying, we get the value of corporate debt to be  
 

D(Vt, t) = Fe–r (T – t)N(d2) + VtN(–d1). 
 
Here, we recognize that the value of debt D is a function of the underlying asset value. 
 
42. Merton (1974) carries this analysis further and computes the default spread between 
corporate and treasury securities, by defining the yield to maturity, R, of the corporate discount 
bond at date t as 
 

D(V, t) = Fe–R(T – t), 
                                                            
17 N(d1) and N(d2) are the cumulative standard normal distribution functions evaluated at d1 and d2.  
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and if r is the default free, risk-free rate, the default spread can be defined as R – r. Substituting  
for D(V, t) from the equation above into the earlier expression and after simplifying, we get  
the default spread. The default premium depends on company-specific factors such as the 
leverage, volatility of the underlying assets, and so on. In addition, the default spread also 
depends on the default free interest rates, r, which is determined in the market: 
 

R – r = –(1/T – t)ln[N(d2) + VtN(–d1)/Fe–r (T – t)]. 
 
To characterize the spread, Merton used a leverage ratio measure d, which defines the  
debt ratio as d = (Fe–r(T – t))/V and defined the time to maturity as τ =T – t. This measure of 
leverage suggests that the default premium is increasing in the leverage and in the volatility of 
the underlying assets of the firm, which is in line with the empirical evidence. 
 
4. Empirical estimation of bond/loan spreads in India 
 
43. Financial model. To apply this model to infrastructure projects is challenging, as 
volatility of underlying assets is not the same as that of similar listed firms. To capture the 
completion risk, market risk, and higher degree of leverage inherent in the infrastructure 
projects, we determined the default probability of infrastructure projects by developing financial 
models of the infrastructure projects. In the financial models, we forecast free cash flows from 
operations, investment, and financing for FY2011–FY2027. From the projected cash flows, we 
estimate the asset value based on projected cash flows from operations. Second, volatility 
measurement is a challenge as no two large projects are the same and listed firms in similar 
businesses do give a true picture of earnings volatility of the projects. Thus, to estimate volatility 
we use standard deviation of expected operations cash flow of the project over the debt-maturity 
period as a percentage of average cash flow over the same period. 
 
44. The credit spread calculated using the structural model of default developed by Merton 
(1974) and Black and Scholes (1973) depends on (i) tenor of the loan, (ii) volatility of cash flows,  
(iii) value of the firm, and (iv) face value of debt. Theoretically, credit spreads can increase or 
decrease, subject to change in any combination of these variables, which are interlinked in the 
financial model. For example, one could increase the tenor of debt and reduce volatility of the 
cash flow, thereby keeping value of the firm and debt the same. However, that may not be 
possible in practice as it is difficult to get loans of longer than 10–12 years tenor. However,  
if one is able to get a project loan of longer tenor, which smoothes out cash flow of the project, 
that will be a different project as some financial engineering needs to be done in terms of  
using instruments such as sub-debt, guarantees, insurance, and so on, to ensure that the  
debt component of the project is serviced in time. In this scenario, the capital structure of the  
project, value of the firm, and face value of debt would also change. In addition, the return on 
investment and return on equity of such a project will be different from the project under 
consideration. Given these factors, there is limited possibility of artificially lowering spreads 
beyond what is warranted by project economics. 
 
45. The analysis estimates spreads which the project debt should have given underlying risk 
factors. As representative cases of infrastructure subsectors, we took the following projects: 
 

(i) IIT Jodhpur 25 Mw Solar Power Project (proposal stage) 
(ii) Ultra Mega Power Project, Sasan (construction stage) 
(iii) Ultra Mega Power Project, Mundra (construction stage) 
(iv) Biddadi Integral Township Project (proposal stage) 
(v) Chennai Desalination Water Project (operational stage) 



 Product Innovations for Financing Infrastructure 17 
 

 

(vi) Delhi International Airport Limited (operational stage) 
(vii) Municipal Solid Waste, Patna (proposal stage) 
(viii) Freight Station at Pipavav Port (proposal stage) 
(ix) Super Specialty Hospital, Lucknow (proposal stage) 
(x) Delhi–Noida Toll Bridge (operational for the last 9 years with debt restructuring) 

 
46. The estimation of credit spreads of all these projects is given in Table 12 using the 
estimation methodology described above. 
 

Table 12: Credit Spread of Indian Infrastructure Projects 

  
IITJ 

Solar 
Sasan 
UMPP 

Mundra 
UMPP 

Biddadi 
ITP 

Chennai 
Desalination DIAL 

MSW 
Patna 

Freight 
Stn 

Super 
Sp Hosp

Delhi–
Noida 

Face value 
of debt  
($ billion) 

F 0.04 3.15 2.90 4.38 0.09 1.29 0.01 0.01 0.03 0.07 

Risk free  
rate (%) 

R 7.80 8.20 8.10 7.80 7.80 7.80 7.80 7.80 7.80 7.50 

Time to 
maturity 
(years) 

T–t 12 20 15 10 10 10 12 10 10 6 

Firm value V 250 18,490 17,013 27,500 658 8,130 70.8 50 240 408 
Volatility of 
assets 
(%p.a.) 

Sigma 32 52 35 87 22.5 44.3 10 50.5 24.30 28.4 

d1 arg1 1.72 1.99 1.79 1.79 2.23 1.51 3.90 1.51 2.06 1.51 
d2 arg2 0.61 –0.33 0.43 –0.96 1.52 0.11 3.56 –0.09 1.30 0.81 
Nd1  0.0427 0.0232 0.0370 0.0368 0.0128 0.06 0.0000 0.0655 0.0195 0.0661 
Nd2  0.2703 0.6307 0.3333 0.8321 0.0643 0.45 0.0002 0.5345 0.0976 0.209 
Risk neutral 
probability of 
default (%) 

Nd2 27.03 63.07 33.33 83.21 6.43 45.5 0.02 53.45 9.76 20.90 

Value of put 
($ million) 

 1.80 288.11 143.66 1,438.59 0.61 149.0. 0.00 1.20 0.41 2.52 

Value of  
risk-free debt 
($ million) 

 15.59 611.36 860.45 2,005.5 39.39 591.6 4.43 3.64 15.00 41.45 

Value of 
risky debt  
($ million) 

 13.82 323.25 716.82 566.93 38.77 442.5 4.43 2.43 14.61 38.91 

YTM of risky 
debt (%) 

 8.82 11.39 9.32 20.43 7.96 10.7 7.80 11.81 8.07 8.55 

Theoretical 
credit 
spread 
(bps) 

 102 319 122 1,263 16 290 00 401 27 105 

bps = basis points, DIAL = Delhi International Airport Limited, Hosp = hospital, IITJ = Indian Institute of Technology Jodhpur,  
ITP = integrated township project, MSW = municipal solid waste, Sp = specialty, UMPP = Ultra Mega Power Project, YTM = yield to 
maturity. 
Source: ADB staff estimates. 
 
47. The credit spread varies from 0 basis points (municipal solid waste project) to  
1,263 basis points for an integrated township project over the risk-free bond. The wide variation 
is due to the way the project is structured and resulting cash flow volatility. Bond holders have to 
depend on the cash flow of the project and, therefore, volatility of the cash flow is the most 
appropriate estimate of volatility of the asset. The results are interesting as they show wide 
variation in credit spreads. 
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48. Given all the subsidies and the regulatory framework of a solar power plant, the credit 
spread turns out to be only 108 basis points. The difference in credit spread between Sasan 
Ultra Mega Power Project (UMPP) and Mundra UMPP is due to the financial structuring of the 
projects. Mundra UMPP having hedged foreign exchange exposures and firm off-take 
commitments has a stable cash flow compared to Sasan UMPP. Therefore, our model 
estimates a lower credit spread of 122 basis points for Mundra UMPP, compared to 319 basis 
points for Sasan UMPP. Biddadi Integral Township Project, being an integrated township 
project, has a very high credit spread of 1,263 basis points because the project structure is such 
that its financial model shows high degree of stress over the loan tenure and thus the 10-year 
maturity loan has high default probability.18 The Municipal Solid Waste Patna Project is 
interesting as the credit spread is nil, the reason being that the project has capital grant 
elements from the government’s Jawaharlal Nehru National Urban Renewal Mission program 
initiative which makes the capital structure of the project extremely favorable for debt holders. 
Moreover, the steady stream of revenue coming from the power plant, without paying for the 
inputs (urban waste), makes the revenue stream extremely robust. Low spreads in the Chennai 
Desalination project also reflect government guarantees.  
 
49. Using the financial model in conjunction with the credit spread model to estimate  
credit spread, we find that the estimates are lower than what is being observed in the market  
(Table 13). However, credit spreads determined from our theoretical model (Table 12) are 
comparable with spreads obtained from the US corporate bond markets (Table 11). As we can 
see, the spread over comparable GSECs on actual deals is in the region of 400–600 basis 
points, which is significantly higher than the theoretical spreads predicted by our model. The 
observed spreads on actual project finance deals are more in tune with the observed spreads, 
as seen in the US market for B/C-rated or unrated paper (Table 11), and the theoretical spreads 
are more in tune with BBB- or A-rated debt in the US corporate debt market. 
 

Table 13: Infrastructure Project Loan Spreads 

Project Name 
Mundra 
UMPP 

Korba 
West 

Power 
Sasan 
UMPP 

Abhijeet 
Power 

Jindal 
Power 

Wardha 
Power 

SKIL 
Power 

Varahi 
Infra 

Year 2007 2008 2008 2009 2009 2009 2010 2010 
Arranger SBI Caps Axis Bank SBI Caps REC SBI Caps Axis Bank Axis Bank Axis Bank
Tenor (years) 14 10 10 10 10 12 12 6 
Rate on term  
loan (%) 

10.75 13.5 11.75 12.75 11.75 12.0 12.0 12.0 

GSEC rate 8.12 7.96 7.96 6.83 6.83 7.0 7.74 7.42 
Spread 263 554 379 592 492 500 426 458 
Remarks 7-year 

reset 
 Floating 

rate 
Sub-debt 
(14.75%) 

Floating 
rate 

   

Infra = Infrastructure, REC = Rural Electrification Corporation, SBI Caps = SBI Capital Markets Limited, UMPP = Ultra Mega Power 
Project.  
Source: ADB estimates. 
 
50. To address the proposition that our model to compute the theoretical spreads based on 
underlying project risk underestimates the credit risk, we can further compare it with evidence 
from project finance bank loans, as most of the projects in India take loans from banks rather 
                                                            
18 Biddadi Integrated Township Project shows a high spread calculation as the project was structured in such a way 

that volatility of cash flow at the conception stage itself is so high and that the theoretical credit spread is more 
than 150% of the risk-free rate. This is a contributing factor for the project is undergoing various revisions and 
developers not coming forward to take up the project. 
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than raise funds from markets. The theoretical lower spreads are supported by the Moody’s 
Study on Default and Recovery Rates for Project Finance Bank Loans, 1983–2008.  
 
51. Default rates of project finance bank loans. The Moody’s study19 shows that project 
finance is a resilient class of specialized corporate lending. In particular, the study shows that 
the 10-year cumulative default rate calculated for infrastructure sector projects finance bank 
loans, originated between 1990 and 2008, is consistent with the 10-year cumulative default 
rates for corporate issuers of low investment grade/high speculative grade credit quality. 
Furthermore, the Moody’s study shows that ultimate recovery rates for the project finance asset 
class have been consistently high over time, across regions, and across industry sectors.  
The study also shows that ultimate recovery rates for project finance bank loans are similar  
to ultimate recovery rates for corporate bank loans, despite features such as high gearing and 
long tenor that are typical for project finance loans, but generally associated with higher risk 
corporate loans.  
 

Table 14: Cumulative Default Rates by Industry for the Period 1990–2008 
(%) 

Years 1 2 3 4 5 6 7 8 9 10 
Chemicals production 2.20   4.90   7.40 10.60 14.50 16.10 18.60 20.60 20.60 20.60 
Infrastructure 0.60   1.30   2.20   3.00   3.80   3.90   4.10   4.40   4.40   4.40 
Leisure and recreation 3.10   7.00 10.00 11.40 11.40 11.40 11.40 11.40 11.40 11.40 
Manufacturing 3.90   8.90 13.10 14.50 16.50 16.50 16.50 16.50 16.50 16.50 
Media and 
telecommunications 

5.20 11.20 15.60 18.00 19.40 21.50 25.10 25.10 25.10 25.10 

Metals and mining 2.70   5.90   9.40 13.20 15.90 17.70 17.70 17.70 17.70 17.70 
Oil and gas 1.50   3.30   4.70   6.30   7.80   9.20 10.40 12.00 12.00 12.00 
Other 4.20   9.70 15.30 18.30   22.60 29.00 29.00 29.00 29.00 29.00 
Power 2.20   4.40   6.30   7.80   9.00   9.90 10.60 11.10 11.50 11.70 
Average 2.00   4.10   6.00   7.60   8.90   9.90 10.60 11.20 11.40 11.50 
Moody’s Baa 1983–2009 0.20   0.54   0.97   1.47   2.03   2.60   3.13   3.66   4.20   4.82 
Moody’s Ba 1983–2009 1.21   3.43   6.17   9.04 11.44 13.64 15.60 17.48 19.32 21.13 

Source: Moody’s Study on Default and Recovery Rates for Project Finance Bank Loans, 1983–2008. 
 
52. The study provides strong evidence that while most project finance borrowers are highly 
leveraged, thinly-capitalized SPVs with limited financial flexibility, project finance loans are 
structured to be both highly robust to a wide range of potentially severe risks, and the structure 
minimizes any post-default loss. The findings of the study suggest that the risk allocation, 
structural features, underwriting disciplines, and incentive structures which characterize the 
project finance asset class have proved effective. The study used the Basel II definition of 
default. Based on this definition, the study data set included 2,639 projects (footnote 19) for 
which at least one senior secured project finance bank loan has defaulted (Table 13). 
 
53. Intrinsic safety of infrastructure projects: Infrastructure projects are intrinsically less 
risky for the following reasons: (i) for many projects, the concession agreements provide for 
stable and predictable cash flows; (ii) even in the case of stress events, cash flows are likely to 
continue, albeit at lower levels; and (iii) in case of reduced cash flows, debt restructuring rather 
                                                            
19 The study data set includes 2,639 projects which account for some 45% of all project finance transactions 

originated globally during the period from 1 January 1983 to 31 December 2008. The study data set is a 
statistically robust data set that is substantially representative of industry-wide project finance activity by year of 
origination, by industry sector, and by regional concentration. 
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than liquidation is the preferred strategy. Further, there is an added comfort in the case of road 
projects as there are backstops provided in the model concession agreements. For instance, 
the concessioning authority National Highway Authority of India (NHAI) is required to pay to  
the concessionaire 90% of the debt due and the entire subordinated debt less due insurance  
claims in case the project is terminated due to a non-political event or due to a Concessionaire 
Event of Default. Similarly, NHAI would pay 110% of the debt due in case of an NHAI event  
of default. In addition, road projects typically have lower ongoing expenses when compared  
to other infrastructure projects, as there are limited annual expenses for roads toward 
consumables. Thus, the nature of cash flow of an infrastructure project is always less volatile 
and generally immune to the business cycle. Hence, our assumption is not questionable at all. 
As most of the infrastructure projects in India have not reached the stage where they have 
steady cash-flow, we have not observed such developments in the Indian market. One SPV is 
looking to retire privately placed debt using publicly raised debt (footnote 20). 
 
54. Further, the study shows that, on average, ultimate recovery rates for project  
finance bank loans differ between industries. In particular, the data shows a divergence  
of average ultimate recovery rates between industry sectors for infrastructure, media and 
telecommunications, metals and mining, oil and gas, and power, within a range of 58.3% to 
88.5%. The US evidence of project finance loans suggests that infrastructure project finance 
loans should not have spreads substantially higher than the corporate loans. The estimation of 
credit spreads shown in Table 11 also suggests the same. In fact, depending on the stage of the 
project, developers would substitute high cost debt with low cost debt. There is some evidence 
that Indian project developers who have got the projects commissioned are doing it.20 
 
55. On the basis of the underdeveloped nature of the project bond/loan market and very 
high demand of project debt/loans, our theoretical analysis of credit spreads of infrastructure 
projects, and evidence of default rates of project loans in the US, we suggest the following 
ongoing and future reform agenda. 
 
 
V. Ongoing and Future Reform Agenda  
 
A. Debt Funds 
 
56. The substantial requirement of debt funds for infrastructure projects (paragraph 2) and 
the spread between investment and non-investment grade bonds suggest that India needs to 
attract more debt for infrastructure and reduce the cost of capital by promoting new hedging 
mechanisms. Allowing the establishment of debt funds21 for infrastructure projects and 
regulatory reforms of providers of long-term funds, such as insurance and pension funds, would 
bring in more long-term debt. The reforms would ensure that pension and insurance funds have 
an investment avenue other than the GSEC and equity markets, as debt funds tend to have a 

                                                            
20 JSW Energy is in the process of refinancing loans worth around $765 million raised for its 1,200 megawatt (MW) 

Ratnagiri power plant. The effective interest rate on the debt is 11.5% as it was raised when the project was under 
construction, which the company is to bring down to 9.50%–9.75% by refinancing. In September, the JSW groups 
power utility commissioned the first of the four units of 300 MW each at the coal-fuelled power project at Jaigad  
in Maharashtra. The other three units are scheduled to be commissioned in phases by December (The Economic 
Times, 7 October 2010). 

21 Debt funds are investment pools, such as a mutual fund or exchange-traded fund, in which core holdings are fixed 
income investments. A debt fund may invest in short-term or long-term bonds, securitized products, money market 
instruments, or floating rate debt. The fee ratios on debt funds are lower, on average, than equity funds because 
the overall management costs are lower. 
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risk-return profile between GSEC and equity instruments. In addition, product innovations such 
as credit default swaps, partial credit insurance companies, guarantee corporations, and  
takeout financing would reduce the cost of capital for infrastructure projects.22  
 
57. In an environment of un-quantified risks, there is little probability of domestic retail or 
foreign investors investing in greenfield infrastructure projects, suggesting the necessity of 
private debt funds. However, few investors would willingly buy project risk for greenfield 
projects. Debt funds operating in the venture capital/private equity equivalent space (and not  
as fixed income/debt mutual funds) would bring infrastructure domain knowledge and 
specialized sector expertise for not just managing debt investments, but bring networking 
expertise to the table for the borrower to maximize the benefits and in managing the business 
enterprise to enhance long-term business value. 
 
1. Potential structures of debt fund(s) 
 
58. Securities and Exchange Board of India (SEBI)-registered private rupee debt 
funds. The SEBI’s venture capital framework is well suited for rupee-denoted debt funds, which 
target wholesale and institutional investors. Registration within the SEBI venture capital 
framework enables avoidance of double taxation. These debt funds can be long-term, close-
ended schemes─7 years and up to 15 years—with specific investment criteria and parameters 
for different investor segments. Fund size should be based on commitments received from 
institutional investors in each scheme; while assets under management (AUM) is driven by the 
contribution to each scheme based on actual investment made by the debt fund. An 
independent fund manager should ensure governance and mitigate conflicts of interest. 
 
59. SEBI-registered foreign debt funds. Foreign currency debt funds within the SEBI 
venture capital framework can target foreign capital and, as in rupee funds, registration within 
the SEBI venture capital framework avoids double taxation. These debt funds can be long-term, 
close-ended schemes ensuring “committed” long-term fund flow tracking debt exposures in the 
infrastructure sector. In other words, this will not be “hot money” and is of longer tenor than most 
ECB commitments of the Indian corporate sector, which typically are of 5 years. 
 
60. The value addition of such debt funds can be described as:  
 

(i) Understanding infrastructure risk. Understanding infrastructure requires 
specialized project appraisal skills and sector specific domain expertise. Debt fund 
managers track global developments in the infrastructure space and have access 
to lessons learned in the implementation of various infrastructure projects in 
emerging markets. Understanding long-term project implementation risk as well as 
monitoring and due diligence are critical to ensuring low nonperforming asset 
(NPA) levels in the debt funds. These skills may be inadequate in each lending 
institution and it may be inefficient to replicate these in all lending institutions 
irrespective of size of operation, considering the shortage of trained manpower. 

 
(ii) Diversified exposure. In a liquidity-rich environment, debt funds enable the  

finance sector to diversify assets and associated risks. Diversification of credit  
risks protects the finance sector from potential downside risks, especially in  

                                                            
22 The word “fund” has different meaning when attached to pension and debt. Whereas pension/insurance funds 

relate to the contingent claim market and invest their corpus in short-term and long-dated contingencies, a debt 
fund is managed to maximize returns given an acceptable level of risk as declared by the fund managers. 
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long-gestation infrastructure projects. Debt funds will enable the finance sector  
to take infrastructure exposure without diverting management attention, thereby 
enabling them to focus on core competency areas—retail and wholesale assets. 

 
(iii) Investing in innovative products. In an effort to enhance returns, fund managers 

actively invest in innovative debt products. Professional expertise in understanding 
innovations in global debt markets enables financial intermediaries to invest in risk-
mitigated infrastructure projects. Given that exchange-traded debt instruments are 
about to be launched in India, dissemination of knowledge will be facilitated 
through debt funds that invest in a conglomerate of infrastructure portfolios and 
diversify the infrastructure project risks through structured collateralized loan 
obligations (CLOs) and collateralized debt obligations (CDOs). In due course, debt 
funds will create and manage project-specific CLOs and CDOs so as to minimize 
the risk and enhance returns.23 Given the nascent stage of PPP, some time is 
expected before stakeholders understand the nature of infrastructure risk, and as 
more projects become cash-generating, the first set of projects whose risk could be 
distributed through instruments such as credit default swaps (CDS) may come to 
the market.  

 
(iv) Attracting long-term foreign debt capital. In a capital-starved environment, debt 

funds are suitable investment vehicles that enhance the confidence of global 
investors and fund managers. Foreign insurance companies, fund managers  
with long-term AUM (pension, trust, and university funds), debt foreign institutional 
investors, and so on, would prefer to invest through a specialized debt fund vehicle 
that is managed by credible fund managers.24 

 
B. Fiscal Reforms 
 
61. The union budget of FY2010 streamlined a long-standing issue with respect to section 
10(23G) of the Income Tax Act, allowing infrastructure an SPV to invest its surplus in another 
group infrastructure SPV. However, Section 80IA, which deals with a crucial issue of tax holiday 
provided to infrastructure projects, does not significantly benefit projects as it can be availed of 
within the first 15 years of the project and the provision of minimum alternative tax nullifies the 
benefit.25 To attract more private players into the infrastructure sector, the government may 
revisit this section and streamline the benefits intended to be provided to infrastructure projects. 
 
62. Withholding tax. The government has sought feedback on the possibility of scrapping 
the withholding tax on foreign investment in local bonds, a precursor to more active participation 
by overseas players in the corporate bond market. A withholding tax of 20% is applicable on 
interest earned by foreign institutional investment (FII) through debt investments in the country. 
A similar measure by the Republic of Korea recently led to a threefold jump in investment by 
foreign investors in a span of 3 months. 

                                                            
23 The Q-ACPI India Fixed Income was launched by a London firm called ACPI Investments. It is one of the  

first European funds to specialize in Indian bond issues. The fund will be denominated in US dollars and listed  
in Mauritius. It will buy a mix of government and corporate debt listed in rupees as well as high-yield bonds 
(Financial Times. 31 August 2010). 

24 It is reported that Australian, Canadian, and Dutch pension funds are considering investing in Indian infrastructure 
debt market (RBI 2010a). 

25 Infrastructure projects have negative cash flow in the beginning and carry forward their losses to get tax holiday 
benefits later. But, when the project SPV starts having profits, it has to pay minimum alternative tax (MAT) first 
and the off-setting past losses. Thus, benefits of 80IA get nullified by MAT provisions. 
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63. Stamp duty. Stamp duty on corporate debt securities needs to be rationalized across 
the country. 
 
C. Regulatory Reforms 
 
64. The RBI has taken steps to help the development of the government securities  
and corporate bond markets. The gradual extinguishing of illiquid, infrequently traded bonds, 
and reissue of liquid bonds has helped in improving liquidity in government securities and  
issue of long-dated bonds has helped in lengthening the reference yield curve. Compulsory 
announcement of government market deals has provided transparency. However, products 
such as interest rate futures (IRFs) have not taken off as long-term investors such as insurance 
and pension funds are not allowed to operate in this market.  
 
65. Therefore, key regulatory aspects require further consideration, including:  
 

(i) Regulations require pension and insurance funds to hold all government securities 
until maturity. This regulation restricts trading and hampers liquidity and depth to 
the secondary debt market.  

 
(ii) IRDA requires insurance companies to invest in debt paper with a minimum credit 

rating of AA, which automatically excludes investment by insurance companies  
in debt paper of most private infrastructure sponsors. Credit enhancement  
products can help in regulatory concerns as well as attracting long-term funds to 
the infrastructure sector.  

 
(iii) While exposure limits of banks to NBFCs and IFCs have been relaxed, a large part 

of it will be taken up by the existing working capital requirements. Going forward, 
pension and insurance funds may be permitted to deposit part of their long-term 
funds with banks for infrastructure financing.  

(iv) SEBI may enable debt funds to be registered within the guidelines set out by SEBI 
for “venture capital” funds and guidelines could be amended to include “debt” 
funds. SEBI guidelines for debt funds may enable/allow investments in: 

 
a. bonds, loans, CLOs, CDOs, pass-through certificates, security receipts, and debt 

derivatives;  
b. debt with participatory benefits; and 
c. mezzanine products including redeemable preference equity. 

 
(v) To encourage investment in infrastructure assets and to de-risk finance sector 

balance sheets, investment in SEBI-registered debt funds may be treated on par 
with direct exposures, such as direct bonds and debentures, and not subject  
to limits.  

 
(vi) The RBI may gradually relax limits to investment in long-term corporate bonds and 

securitized products, allowing debt funds to invest in units of debt/fixed income 
mutual funds and in SEBI-registered private debt funds. 

 
66. For debt funds, IRDA should include investment in SEBI-registered debt funds as 
“approved investments” for insurance companies. This will enable insurance to take larger 
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infrastructure diversified exposure that is professionally managed and monitored. At present, 
except the Life Insurance Corporation of India, other life insurance companies take debt 
exposures for 5–7 years only and not of longer maturity. 
 
67. Common market infrastructure across GSEC and corporate bond markets.  
This will provide important economies of scale in terms of dealer networks, reporting, and 
settlement. Malaysia, one of the most active corporate debt markets in Southeast Asia, has 
significantly benefited from this common infrastructure.  
 
68. Foreign participation in corporate debt. In January 2009, the government raised the 
foreign investment limit in corporate debt to $15 billion from $6 billion. As of date, foreign 
exposure in local corporate bonds remains below the $15 billion limit and we believe that this 
limit should be increased even further. Higher FII participation will add depth to the market. 
Secondly, with the essential building blocks in terms of enabling infrastructure in place,  
FII participation could deepen the longer-tenor (infrastructure) corporate debt market. 
 
69. Increasing active trading by large domestic participants. Banks should be 
“persuaded” to trade in corporate bonds. This will lead to opening up more avenues for banks, 
especially public sector banks, to actively trade in corporate bonds, which will increase turnover 
in the secondary market and add to the liquidity and depth in the market. 
 
D. Legal Aspects  
 
70. The legal framework for securitization in India has been supported with the enactment  
of the “The Securitisation and Reconstruction of Financial Assets and Enforcement of  
Security Interest Ordinance, 2002” (the Act). Its purpose is to promote the setting up of asset 
reconstruction/securitization companies to take over the NPAs accumulated with the banks and 
public financial institutions. The Act provides special powers to lenders and securitization/ 
asset reconstruction companies to enable them to take over of assets of borrowers without first  
resorting to the courts. The RBI recently notified the following guidelines under the Act for the 
regulation of securitization companies: 
 

(i) The Securitisation Companies and Reconstruction Companies (Reserve Bank) 
Guidelines and Directions, 2003. 

 
(ii) Guidelines to Banks/FIs on Sale of Financial Assets to Securitisation Company/ 

Reconstruction Company (created under the Securitisation and Reconstruction  
of Financial Assets and Enforcement of Security Interest Act, 2002) and Related 
Issues, 2003. 

 
71. Classification as non-performing asset. The guidelines seem to have made a 
significant departure from the definition of an NPA under the existing RBI guidelines. 
Receivables are to be treated as NPAs if the same remain overdue for a period of 180 days or 
more. While this is in accordance with existing RBI norms for classification of debts as NPAs, 
section 3(vi) of the guidelines also states that the board of directors of a securitization (or 
reconstruction) company may, on default by the borrower, classify an asset as NPA even earlier 
than the said 180 days, for purposes of facilitating enforcement as provided for in  
section 13 of the Act. As per section 13, where any borrower makes a default in repayment of a 
secured debt and his account is classified as an NPA, the secured creditor (or as the case may 
be the securitization company) becomes entitled to exercise the recovery rights under  
the Act, after providing for a 60-day notice to the borrower. The guidelines therefore permit  
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a securitization (or reconstruction) company to classify a debt as an NPA and proceed to give  
the aforesaid 60-day notice under the Act immediately upon default by the borrower, without 
having to wait for the aforesaid 180-day period. 
 
72. Registration under the Act. The guidelines clarify that a securitization (or 
reconstruction) company that has obtained a certificate of registration issued by the RBI under 
the Act can undertake both securitization and reconstruction activities. The guidelines also 
clarify that an entity that is not registered with the RBI may conduct the business of 
securitization or asset reconstruction outside the purview of the Act. This is a significant 
clarification as the Act is silent in this regard. In view of this clarification, banks and financial 
institutions that were engaged in securitization activities prior to the Act can continue the same 
without having to obtain a certificate of registration under the Act. The benefits of the enhanced 
enforcement rights under the Act, however, will not be available to them. 
 
73. Restrictions on raising money from the public. The guidelines prohibit a 
securitization (or reconstruction) company from raising money by way of deposit.  
A securitization company is permitted to raise funds from qualified institutional buyers (as 
defined in the Act) by issuing security receipts to them. It has been clarified that the security 
receipts would be transferable/assignable only in favor of other qualified institutional buyers. 
 
74. Issue of security receipts. The guidelines state that security receipts are to be issued 
through one or more trusts set up exclusively for the purpose. The trusteeship of such trusts  
is required to vest with the securitization (or reconstruction) company. The securitization  
(or reconstruction) company is required to transfer the financial assets to the said trust at the 
price at which those were acquired. It is important to note that this transfer of assets will double 
the incidence of stamp duty, as stamp duty will have to be paid in respect of the transfer of the 
financial asset from the originator to the securitization (or reconstruction) company, and also for 
the transfer of the financial asset from the securitization (or reconstruction) company to the trust. 
 
 
VI. Proposed Product Innovations 
 
75. Our empirical estimate of bond/loan spreads in India show that the B/C and unrated 
bonds have a spread from 295 basis points or higher compared to the estimated value of  
16–401 basis points. This means that by providing a guarantee or insurance, the project debt 
can achieve a AA or equivalent credit rating and the spread can be brought down to 98–140 
basis points. In turn, the market should price long-term revolving underwriting facility, credit 
insurance, guarantee, or insurance in the range of 100–200 basis points even though theoretical 
risk is much lower. 
 
76. Product innovations suggested below are essentially to improving corporate bond credit 
ratings. These innovations aim to reduce the cost of capital and provide liquidity to corporate 
bonds. 
 
77. Partial guarantees. Partial guarantees require investors to understand the underlying 
credit risk, while simultaneously providing them with a layer of comfort. Partial guarantees can 
be structured based on project cash flow requirements and the business model. Front-ended 
guarantees cover only the interest and principle of the initial few debt repayments. Back-ended 
guarantees cover all interest and “tail-end” principle repayments. First loss guarantees cover a 
certain percentage of principle shortfalls, especially relevant for bullet repayment structures  
and in CLOs and CDOs. Finally, a rolling guarantee structure can be considered where the 
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guarantor bears responsibility for x% of the cash flows on a rolling basis, i.e., the guarantee 
becomes due as and when required over the life of the cash flow. 
  
78. Long-term revolving underwriting facilities. Long-term revolving underwriting facilities 
(RUFs) are similar to a series of medium-term loans. Long-term RUFs do not allow project cash 
flows and debt servicing to suffer as underwriting support kicks in whenever the medium-term 
loan is refinanced. The RUF enables infrastructure projects to be funded on short-term rates 
and at rates closer to the RUF provider’s credit standing, and allows the RUF provider to detach 
“funding” and “project risk.” Being non-funded, the business volume of the RUF will be driven by 
the availability of capital and not liquidity. This facility is of use where the construction period is 
long and the project is being developed in stages. Essentially, the cash flow of such projects 
coming from commissioning of earlier stages is not sufficient to meet the debt obligations of 
later stages when the project is being developed to its full capacity. This facility assures the 
developer of requisite funds concentrates contingent on further development of the project, 
while taking care of operational issues of earlier stages. 
 
79. Credit insurance companies. Credit insurance benefits borrowers by reducing cost  
and extending maturity, and exploits arbitrage opportunities to benefit borrowers by taking 
advantage of the inadequacies of financial markets and regulatory environment. For a credit 
insurance company, it is essential to maintain a high credit rating to leverage arbitrage benefits. 
While the regulatory framework required for a credit insurance company is limited, capital 
adequacy requirements dictated by the rating agency requirement for core capital levels 
supplemented by sub-debt are high. 
 
80. Guarantee corporations. While the fundamental business model of a company 
providing partial guarantees is similar to that of a credit insurance company, a guarantee 
corporation is typically a government initiative with sovereign support. A guarantee corporation 
is well suited in a scenario where there is an explosion of credit requirements for particular 
sectors and the demand for credit enhancement cannot be met by financial intermediaries and 
capital markets due to the prevailing risk-return structure and return on assets.26 The guarantee 
corporation can gradually result in the development of robust, long-term debt markets. 
 
81. Takeout financing. The proportion of long-term loans in bank portfolios has increased 
with the growth in lending to infrastructure, and housing and banks have increasingly borrowed 
short-term to maintain margins. Given the hardening of interest rates, this strategy is risky as  
it has contributed to increasing asset–liability mismatches. Consequently, to mitigate ALM 
mismatches and to encourage lending to infrastructure, the RBI in June 2004 permitted banks  
to raise long-term bonds with maturities of over 5 years, which could be used to fund 
outstanding infrastructure loans with a residual maturity of greater than 5 years. However, most 
banks did not effectively leverage this opportunity, and to maintain profitability, continued to rely 
on short-term borrowing, which resulted in better margins.27  
 
82. As SCB funding of infrastructure runs the risk of an ALM mismatch, an innovative 
product to address this is the use of “takeout” financing. Here, a bank which is funding an 
infrastructure project gets into an arrangement with a financial institution, where the institution 
commits to buying the bank’s loans after a certain period. There are two versions, namely 
                                                            
26 This is a likely scenario for the infrastructure sector in India during the 12th FYP. 
27 The RBI circulated a notification in June 2004 permitting banks to raise long-term bonds for funding outstanding 

infrastructure loans that had a residual maturity of more than 5 years. These bonds would have a maturity of  
5 years and above. The permitted sectors of deployment of such funds included power, telecommunications, 
roads, and ports. 
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unconditional and conditional takeout financing. The unconditional version involves full or partial 
credit risk, with the institution agreeing to take over the finance from the original lender.28 Under 
conditional takeout finance, the institution commits to taking over the financing from the lending 
institution only if it is satisfied with certain stipulated conditions. Hence, it is only unconditional 
takeout financing that helps the bank resolve the asset–liability mismatch, since under the 
conditional takeout financing model, the long-term risk still remains on the books of the banks 
until the takeout actually happens.29 
 
 
VII. Conclusion 
 
83. India is one of the fastest growing emerging markets; to maintain growth, large 
investments are needed to create the necessary infrastructure. It is also necessary to create an 
appropriate environment whereby large doses of debt capital can freely flow into infrastructure 
projects that are sponsored by the state, private entrepreneurs, or through PPP. Our analysis 
shows that the GSEC yield curve is setting the benchmark for corporate bonds, and medium-
term AAA-rated bonds yields have a long-term stable relationship. The RBI is taking steps to 
make the GSEC market even more liquid. 
 
84. Our estimation of the spread required for infrastructure projects suggests that risks in the 
infrastructure sector are overpriced, thus depriving project developers of a flow of funds. Part of 
the problem is regulatory, whereby the long-term supplier of funds, such as pension and life 
funds, are restricted to investing only a small proportion of their funds in the infrastructure 
sector. It is also partly due to quantitative restriction on foreign funds in the debt market. There 
is a high demand for Indian paper in the international market. More funds can be attracted to  
the Indian debt market if government introduces hedging instruments, allows CDS, and so on 
(The Economic Times, 9 November 2010). Due to the regulatory framework, the corporate debt 
market remains underdeveloped and illiquid. Long-term funds collected in the contingent claim 
market do not flow into the corporate debt market, which is an important funding source for 
infrastructure in other markets. Under these circumstances, infrastructure projects have to 
depend on banks, which have devised mechanisms to ensure that these loans are shown as 
short-term assets on their books. Given the inherent non-sustainability of this financing model 
and the relative illiquidity of assets, banks thus also price in “illiquidity” and other project-related 
risk, while lending to infrastructure. 
 
85. A project bond market is virtually nonexistent, and high liquidity within SCBs provides an 
incentive to project developers to take project loans rather than raise funds using bonds. 
However, liquidity within the system is drying up and infrastructure projects may get starved of 
funds, especially if they have hit exposure limits. Moreover, rating agencies do not give 
investment grade ratings to project bonds, restricting large funds to invest in the Indian project 
debt market. Ratings are given on the basis of the visibility of cash flow and collateral provided 
by borrowers. Infrastructure SPVs have no collateral, other than their own assets, and depend 
upon future cash flows coming from the project. As project cash flow may be delayed for various 
reasons, rating agencies are unsure of cash flow and hence necessarily give sub-investment 
grade rating to an infrastructure SPV at the time of issue. However, if there is a bond guarantee 
fund or a bond insurance fund backing the servicing of the bonds, the rating agencies would 

                                                            
28 In such a case, the credit facility extended to the borrower is reflected on the books of the original lender until  

it is taken over. The institution agreeing to take over shows this obligation as a contingent liability until it actually 
takes over with full or partial credit risk as agreed upon. 

29 Here, the assets on the books of the original lender carry 100% risk weight as the takeover is not automatic. 
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provide a higher rating to the project bonds. Indian banks have limited capacity to understand 
and manage project risk, but are extremely important in channeling savings into infrastructure 
lending. However, given the nature of the asset–liability profile of the banking sector, it is 
important to nurture and create alternative financial modalities for infrastructure financing. 
 
86. Bond guarantee funds, partial guarantees, long-term revolving underwriting facilities, 
credit insurance companies, and so on, would play an important role in reducing the overall cost 
of funds to projects as they improve the credit ratings of the project bonds. By virtue of a 
guarantee or insurance cover from a bond insurance agency, the credit rating of project debt 
can cross the hurdle of non-investment grade to investment grade. Our analysis of projects 
shows that the default risk of infrastructure projects is lower than that of corporate bonds. Some 
of the reforms in the markets and introduction of bond funds will broaden and deepen project 
finance bank loans and bond markets in India.  
 
87. Our study suggests that (i) risk premiums will be reduced if there are guarantees 
provided by a government-backed financial institution; (ii) the liquidity premium would decline if 
markets became liquid and if long-term holders of the fund, i.e., insurance and pension fund 
industries, were allowed to trade in the market; and (iii) the CDS market, when it starts 
functioning, will also reduce risk premium. While this market will only be of AA and above 
investment grade-rated bonds, bonds of greenfield infrastructure projects will be bought either 
by bond funds, infrastructure finance companies, or specialized funds seeking high yield 
investments. 
 
88. India faces a very large financing gap, which needs to be bridged by domestic and 
foreign investment. Success in attracting private funding to infrastructure will depend partly on 
India’s ability to develop a more sophisticated debt market, requiring regulatory reforms that 
facilitate the use of diverse financial instruments by investors, and address the current barriers 
to increased participation by both sponsors and financial institutions. Securing increased private 
funding for infrastructure also requires fiscal reforms to address the more binding constraints 
related to the policy and regulatory environment. In the foreseeable future, the government will 
remain the key investor in critical infrastructure sectors, but it has pinned its hope on PPPs to 
help reduce some of the funding pressure on government. The government’s plan to boost 
PPPs in infrastructure can materialize only if it carries out fiscal, regulatory, and operational 
reforms to deepen the long-term corporate debt market and provide the institutional framework 
to lower the cost of capital. 
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Annex 1: Total Trading of Corporate Bonds in June 2010 

Security 
Issue 
(%) ST Issue Description Issue Date Mat Date 

Coupon 
Frequency Rating Listed 

Last  
Trade Date 

Last 
Trade Unit  
($ million) 

Last 
Trade 

Price ($) 

BHFG16 10.75 DB BHARAT FORGE 10.75% 2016 28-Apr-10 28-Apr-16 Half-Yearly ICRA LA+ Y 10-Jun-10   3.41 2.27 

GESC18   9.19 DB GE SHIPPING 9.19% 2018 24-Dec-09 24-Dec-18 Half-Yearly CARE AAA Y 30-Jun-10   2.20 2.29 

GESC19   9.40 DB GE SHIPPING 9.40% 2019 06-Jan-10 06-Jan-19 Yearly CARE AAA Y 30-Jun-10   1.14 2.29 

HCLT11   7.55 DB HCL TECH 7.55% 2011 25-Aug-09 25-Aug-11 Quarterly CRISIL AA Y 21-Jun-10   1.14 2.29 

HDFC10   8.95 DB HDFC 8.95% 2010 (S-133 (E-015) 29-Oct-07 29-Oct-10 Yearly CRISIL AAA Y 29-Jun-10   5.68 2.29 

HDFC11   8.95 DB HDFC 8.95% 2011(S-147 (E29 16-Jan-08 16-Jan-11 Yearly CRISIL AAA Y 28-Jun-10   2.27 2.30 

HDFC11   6.84 DB HDFC 6.84% 2011 (S-182(G-001) 22-Apr-09 22-Apr-11 Yearly CRISIL AAA Y 28-Jun-10 22.73 2.27 

HDFC11   6.23 DB HDFC 6.23% 2011 (S-195 (G-014 09-Apr-10 09-May-11 Yearly CRISIL AAA Y 22-Jun-10 22.73 2.26 

HDFC11   8.65 DB HDFC 8.65% 2011 [S-100(D-014)] 12-Sep-06 12-Sep-11 Yearly CRISIL AAA Y 03-Jun-10   2.27 2.32 

HDFC12   7.35 DB HDFC 7.35% 2012 (S-188G-007) 15-Feb-10 15-Feb-12 Yearly CRISIL AAA Y 24-Jun-10   3.41 2.28 

HDFC12 10.25 DB HDFC 10.25% 2012 (S-121(E-003) 29-May-07 29-May-12 Yearly CRISIL AAA Y 24-Jun-10   2.27 2.39 

HDFC13   9.90 DB HDFC 9.90% 2013 (S-174{F-016}) 19-Dec-08 19-Dec-13 Yearly CRISIL AAA Y 23-Jun-10   1.14 2.41 

HDFC16   9.25 DB HDFC 9.25% 2016 (SR-SD3) 24-Nov-06 24-Nov-16 Yearly CRISIL AAA Y 08-Jun-10   1.14 2.36 

HDFC17 10.35 DB HDFC 10.35% 2017 (S-119(E001)) 16-May-07 16-May-17 Yearly CRISIL AAA Y 14-Jun-10   1.14 2.47 

HDFC25   8.96 DB HDFC 8.96% 2025 (S-193 (G-012 08-Apr-10 08-Apr-25 Yearly CRISIL AAA Y 29-Jun-10   1.14 2.29 

HDFC25A   8.96 DB HDFC 8.96% 2025 (S-196 (G-015 09-Apr-10 09-Apr-25 Yearly CRISIL AAA Y 14-Jun-10   1.14 2.28 

LICH10   7.80 DB LICH FIN 7.80% 2010 (TR-49) 09-Apr-09 09-Oct-10 Yearly CRISIL AAA Y 10-Jun-10   5.68 2.28 

LICH10   7.10 DB LIC HOUSING FIN 7.10% 2010(T-I 11-Jun-09 11-Dec-10 Yearly CRISIL AAA Y 29-Jun-10   9.09 2.28 

LICH11   6.90 DB LIC HSG FIN 6.90%2011 (T51) 23-Apr-09 23-Apr-11 Yearly CRISIL AAA Y 02-Jun-10   5.68 2.28 

LICH11   6.75 DB LIC HSG FIN 6.75% 2011 (T-52) 13-May-09 13-May-11 Yearly CARE AAA Y 07-Jan-10   7.95 2.28 

LICH11   7.05 DB LIC HSG FIN 7.05% 2011 (TR-61) 09-Mar-10 09-Jun-11 Yearly CRISIL AAA Y 28-Jun-10   5.68 2.28 

LICH11   7.24 DB LIC HSG FIN 7.24% 2011 (T-2 23-Jun-09 23-Jun-11 Yearly CRISIL AAA Y 25-Jun-10   2.27 2.28 

LICH11   6.85 DB LIC HSG 6.85% 2011(TR-58) 28-Jan-10 28-Sep-11 Yearly CRISIL AAA Y 02-Jun-10   5.68 2.28 

LICH12   9.45 DB LICHSGFIN 9.45% 2012(T-XXXXVII 01-Jan-09 01-Jan-12 Yearly CRISIL AAA Y 02-Jun-10   1.14 2.35 

LICH12   6.90 DB LICHSG FIN 6.90% 2012 (T-57) 08-Jan-10 08-Jan-12 Yearly CRISIL AAA Y 22-Jun-10   5.68 2.27 

LICH12   7.64 DB LIC HSG FIN 7.64% 2012 (T-60) 26-Feb-10 26-Feb-12 Yearly CRISIL AAA Y 30-Jun-10   2.05 2.29 

LICH12   7.25 DB LIC HSG FIN 7.25% 2012 (TR-66) 10-Jun-10 10-Jun-12 Yearly CARE AAA Y 23-Jun-10   5.68 2.27 

LICH12   7.55 DB LIC HSG FIN 7.55% 2012 (TR-62) 09-Mar-10 28-Jun-12 Yearly CRISIL AAA Y 23-Jun-10   1.14 2.28 

LICH12   7.76 DB LIC HSG FIN 7.76% 2012 (T-56) 06-Nov-09 06-Nov-12 Yearly CRISIL AAA Y 07-Jun-10   5.68 2.29 

LICH12A   7.45 DB LIC HSG FIN 7.45% 2012 (T-53) 21-Jul-09 21-Jul-12 Yearly CRISIL AAA Y 29-Jun-10   4.55 2.28 

LICH13   7.99 DB LIC HOU FIN 7.99% 2013(T-63) 12-Mar-10 12-Mar-13 Yearly CRISIL AAA Y 17-May-10   5.68 2.31 

LICH17   9.80 DB LICH FIN 9.80% 2017 (TR-XXVI) 22-Oct-07 22-Oct-17 Yearly CRISIL AAA Y 29-Jun-10   2.27 2.40 

LT19   9.15 DB L&T 9.15% 2019 05-Jan-09 05-Jan-19 Yearly CRISIL AAA Y 02-Jun-10   2.27 2.34 

LTIF15   8.91 DB L&T INFRA FIN8.91% 2015 ( S-D) 16-Apr-10 16-Apr-15 Yearly CARE AA+ Y 10-Jun-10   2.27 2.28 

ONGV14   8.40 DB ONGC VIDESH 8.40% 2014 (S -I) 23-Dec-09 23-Dec-14 Yearly CRISIL AAA Y 25-Jun-10   1.14 2.29 

RIL11 10.10 DB RIL 10.10% 2011(SPPD179,T5) 12-Dec-08 12-Dec-11 Yearly CRISIL AAA Y 23-Jun-10 11.36 2.37 

RIL20   8.75 DB RIL 8.75% 2020(S-PPD180-T-1) 07-May-10 07-May-20 Yearly CRISIL AAA Y 29-Jun-10   2.27 2.28 

SUNF11   8.65 DB SUNF 8.65% 2011 (S-I12) 22-Jun-09 22-Jun-11 Yearly ICRA LAA+ Y 11-Jun-10   3.41 2.31 

SUNF11   8.30 DB SUNFIN 8.30% 2011 (S-I24) 09-Sep-09 09-Sep-11 Yearly ICRA LAA+ Y 09-Jun-10   2.27 2.30 

TACA11   7.35 DB TATA CAP 7.35% 2011 (S-W) 30-Nov-09 30-Nov-11 Yearly ICRA LAA+ Y 29-Jun-10 11.36 2.28 

TCHE11   7.40 DB TATA CHEMICALS 7.40% 2011 23-Nov-09 23-Nov-11 Yearly CRISIL AA+ Y 21-Jun-10   5.68 2.27 

TMF11   8.75 DB TATA MOTOR FIN 8.75% 2011 (S-B 01-Dec-09 27-May-11 Yearly CRISIL A/ Y 11-Mar-10   7.95 2.29 

TMF11   8.73 DB TATA MOTOR FIN 8.73% 2011 (S-C 27-Nov-09 24-Jun-11 Yearly CRISIL A/ Y 21-Jun-10   5.68 2.30 

TMF12       9 DB TATA MOTORS FIN 9% 2012(S-F) 08-Mar-10 08-Jun-12 Yearly CRISIL A+ Y 29-Jun-10   2.27 2.30 

TML11       2 DB TATA MOTORS 2% 2011 (T-1) 21-May-09 31-Mar-11 Quarterly CRISIL AAA Y 16-Jun-10   5.68 2.39 

TML13       2 DB TATA MOTORS 2% 2013 (T-2) 21-May-09 31-Mar-13 Quarterly CRISIL AAA Y 30-Jun-10   1.14 2.48 

TML14       2 DB TATA MOTORS 2% 2014 (T-3) 21-May-09 31-Mar-14 Quarterly CRISIL AAA Y 16-Jun-10   2.27 2.46 

TTEA10   9.40 DB TATA TEA 9.40% 2010 07-Nov-07 08-Nov-10 Yearly ICRA LAA+ Y 25-Mar-10   2.27 2.31 

HDFC10A +1.96 CF HDFC +1.96% 2010(S-140(E-022)) 12-Dec-07 12-Dec-10 Half-Yearly ICRA LAAA Y 02-Jun-10   5.68 2.28 

TISC11 +2.50 CF TISCO NSE MIB +2.50% 2011(S-2) 07-May-08 07-May-11 Yearly DPIL AAA Y 29-Jun-10   4.55 2.29 

Source: Bloomberg. 
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Annex 2: Government Securities (GSEC) Yield of 3-, 5-, and 10-Year Maturities 
 

 
Source: Bloomberg. 
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Annex 3: Insurance Sector in India 
 

The Indian insurance market is the fifth largest in Asia following Japan, the Republic of Korea, 
the People’s Republic of China, and Taipei,China. It is divided into two parts: life insurers  
and nonlife insurers. The total premium underwritten by the insurance sector in FY2010 was 
$67.2 billion, up 17.3% from FY2009. The premium increased at a compound annual growth 
rate (CAGR) of 14% from FY2007 to FY2009. 
 

 
 Source: ADB staff description. 
 
By the end of March 2010, the total number of insurers registered with the Insurance Regulatory 
and Development Authority (IRDA) had gone up to 46, of which 23 were in the life insurance 
business, 22 in general insurance business, and one national reinsurer, that is, the General 
Insurance Corporation. 
 

Figure A3.1: Insurance Premiums 
 

 
 Source: Insurance Regulatory and Development Authority. 
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Table A3.1:  Registered Insurers in India as of 31 March 2010 

Type of Business Public Sector Private Sector Total
Life insurance 1 22 23 
Nonlife insurance 6 16 22 
Reinsurance 1   0   1 
Total 8 38 46 

Source: Insurance Regulatory and Development Authority. 
 
Life Insurance Market 
 
The life insurance industry recorded a premium income of $59.3 billion during FY2009 as 
against $50.40 billion in the previous financial year, 18%. The total premium increased at a 
CAGR of 14% during 2007/2008 to 2009/2010. 
 

 
Figure A3.2:  Life Insurance Premiums 

 

 
 Source: Insurance Regulatory and Development Authority. 
 
Private Sector Life Insurance Companies 
 
In terms of the premium underwritten, the market share of private life insurance companies 
continued to rise in FY2009, surging to 33% from 29.08% in FY2008. The 22 private insurers 
mopped up new business premiums of $8.71 billion in FY2010, compared to $7.76 billion  
during the previous year, translating into growth of over 12%. Among the private life insurers, 
the top players in terms of total life insurance premium are ICICI Prudential, Bajaj Allianz,  
SBI Life, HDFC Standard, and Birla Sun Life. 
 

Table A3.2: Premium Distribution of Life Insurance Sector  
($ billion) 

Total Life Insurance Premium  FY2008 FY2009 
Public sector 35.75 40.00 
Private sector 14.66 19.32 

Source: Economic Times. www.indiatimes.com 
 
The market share of the public sector in FY2009 is 67.42% which has decreased from the 
previous year’s 70.92%, while private players’ market share increased significantly to 32.58% 
from 29.08% in the previous year. 
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Nonlife Insurance Market Share 
 
The nonlife insurance industry underwrote a total premium of $7.89 billion in FY2009, against 
$6.89 billion in FY2008, for growth of 14.5%. The gross premium increased at a CAGR of 12% 
during FY2007 to FY2009. 
  

Figure A3.3: Underwritten Premium 
 

 
 Source: Insurance Regulatory and Development Authority. 
 
Private Sector Non-Life Insurance Companies 
 
In terms of premium underwritten, the public sector insurers exhibited better growth in FY2009, 
at 14%, almost twice the previous year growth rate of 7.12%. In contrast, the private general 
insurers grew 15.46% in FY2009, increasing from 12.09% in FY2008. 
 

Table A3.3: Premium Distribution of Nonlife Insurance Sector ($ billion) 

Total Premium of Nonlife Insurers  FY2008 FY2009 
Public sector 4.10 4.67 
Private sector 2.80 3.23 
Total 6.90 7.90 

Source: Insurance Regulatory and Development Authority data. 
 
Investments of the Insurance Sector 
 
As of 31 March 2009, total investments of insurance sector were $221.64 billion, recording  
an increase of 18.61% over the previous year. While life insurers reported 19.63% growth  
in investments, nonlife insurers registered only 4.64% growth. In both life and nonlife  
insurance business, private sector insurers reported larger increase in investments than the 
public sector insurers. This could be because of the lower base of private sector companies in 
the previous year. 
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Table A3.4: Premium Distribution of Insurance Sector 
($ billion) 

Insurer 

Life  
Insurers 
(2008) 

Life 
Insurers 
(2009) 

Nonlife 
Insurers 
(2008) 

Nonlife 
Insurers 
(2009) 

Total 
(2008) 

Total 
(2009) 

Public 154.18 181.73 10.73 10.86 164.91 192.59 
Private   19.90   26.54   2.06   2.53   21.96   29.06 
Total 174.08 208.26 12.79 13.38 186.87 221.65 

Source: Insurance Regulatory and Development Authority Annual Report (2008–2009). 
 

Table A3.5: Investment Regulations of Life Insurance 

Type of Investment Percentage
1.  Government securities At least 25% 
2.  Government securities or other approved securities (including (1) above) Not less than 50% 
3.  Approved investments as specified in schedule I  
     (a) Infrastructure and social sector 
     (b) Others to be governed by exposure/prudential norms specified in Regulation 5 

 
Not less than 15% 
Not exceeding 20% 

4.  Other than in approved investments to be governed by norms exposure/prudential  
     norms specified in Regulation 5  

Not exceeding 15% 

Source: Insurance Regulatory and Development Authority. 
 

Table A3.6: Total Investments of Life Insurers─by Instrument 

Serial Number (A) Investments from Traditional Products 
FY2007

($ billion) 
FY2008

($ billion) 
1. Central government securities   67.43   71.82 
2. State government and other approved securities   19.36   24.36 
3. Housing and infrastructure investments   14.38   15.15 
4. Approved investments   33.08   46.02 
5. Other investments     9.59   11.65 
 (A) Total (1+2+3+4+5) 143.84 169.00 
6. Approved investments   25.37   34.43 
7. Other investments     4.87     4.83 
 (B) Total (6+7)    30.24   39.26 
 Grand total (A+B) 174.08 208.26 

Source: Insurance Regulatory and Development Authority Annual Report 2008−2009. 
 
Allocation of premium funds is governed by investment regulations of life insurance  
prescribed by IRDA. It provides for at least 15% of investment in the infrastructure and social 
sector (Table A3.5), but in FY2007 investment was just about 10%, and in FY2008 it was less 
than 9% (Table A3.5). However, the nonlife insurance sector invested more than 10% in the 
infrastructure and social sector (Table A3.7). 
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Table A3.7: Investment Regulations of Nonlife Insurance 

Type of Investment Percentage
1. Government securities Not less than 20% 
2. State government securities and other guaranteed securities including (1) above Not less than 30% 
3. Housing and loans to state government for housing and firefighting equipment Not less than 5% 
4. Investments in approved investments as specified in Schedule II 
    (a) Infrastructure and social sector 
    (b) Others to be governed by exposure/prudential norms specified in Regulation 5 

 
Not less than 10% 
Not exceeding 30% 

5. Other than in approved investments to be governed by exposure/prudential norms  
    specified in Regulation 5 

Not exceeding 25% 

Source: Insurance Regulatory and Development Authority. 
 

Table A3.8: Total Investments of Nonlife Insurers 

Investments from Traditional Products 
FY2007

($ billion) 
FY2008 

($ billion) 
Central government securities   3.19   3.32 
State government and other approved securities   1.39   1.38 
Housing and infrastructure investments   2.63   3.01 
Approved investments   4.59   4.78 
Others investments   0.99   0.90 
Total 12.79 13.39 

Source: Insurance Regulatory and Development Authority. 
 
Insurance penetration is an important indicator of the potential and performance of the 
insurance sector. Insurance penetration is defined as the ratio of premium underwritten in a 
given year to the gross domestic product (GDP).The insurance penetration was a meager 4.6% 
in 2009. 
 
Salient features of the insurance sector in India are as follows: 
 

1. Industry is dominated by public sector insurance companies in both the life and 
nonlife insurance sector.  

 
2. Total life insurance premium is increasing at a CAGR of 14% and nonlife insurance 

premium increased at a CAGR of 12% during FY2007 to FY2009, which is faster 
than India’s GDP growth rate. 

 
3. The market share of private life insurers increased from 29.08% in FY2008 to 33% 

in FY2009, while the market share of private nonlife insurers increased slightly 
from 40.5% in FY2008 to 41% in FY2009. 

 
4. The private sector total premium is growing at a faster rate, 31.81%, than the 

public sector total premium, which showed growth of 11.89% in FY2009. 
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Annex 4: Pension Fund Industry in India 
 
The Indian pension fund market for FY2009 stood at $72.15 billion. The investment pattern 
suggests that the Indian pension fund market is highly underpenetrated, in that of an estimated 
workforce of 321 million, only 12% is covered by pension schemes. Total pension fund assets 
are 6% of gross domestic product (GDP) compared to 50%–100% for most developed 
economies and only 2% of these are in equities, compared to 40% in developed markets. 
 

 
EPS = Employees’ Pension Scheme, NPS = new pension scheme, PPF = public provident fund. 
Source: ADB staff description. 
 

 

Personal pensions and group pension products 
(essentially defined contribution) offered by the life 
insurers are regulated and supervised by the IRDA, 
and those offered by the mutual funds are regulated 
and supervised by the Securities and Exchange Board 
of India (SEBI). Schemes such as the Employees’ 
Provident Fund (EPF), Employees’ Pension Scheme 
(EPS), and Employee Deposit Linked Insurance (EDLI) 
are regulated by the Employees’ Provident Fund 
Organization (EPFO), and schemes such as the 
new pension scheme (NPS) are regulated by the 
Pension Fund Regulatory and Development Authority. 
Schemes under EPFO are for individuals working 
for establishments employing more than 20 employees; 
whereas, NPS schemes are for state and central 
government employees, self-employed individuals, and 
other entities. 
 
The industry has seen several changes in recent years 
with the advent of the NPS scheme, which allowed 
individuals to have an exposure of other financial 
assets apart from government securities in their 
pension corpus. Even private players have been given 
an opportunity to handle corpus under EPFO: Reliance 
AMC, ICICI AMC, HSBC AMC, and SBI. 

EDLI = Employee Deposit Linked Insurance, EPF = 
Employees’ Provident Fund, EPS = Employees’ 
Pension Scheme, NPS = new pension scheme, 
PPF = public provident fund. 
Source: Pension Fund Regulatory and Development 
Authority. 
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Public sector entities in the pension fund market include LIC Pension Fund Limited, SBI Pension 
Fund Limited, and UTI Retirement Solutions Limited. Private sector entities include ICICI 
Prudential Pension Fund Limited, SBI Pension Funds Private Limited, Kotak Mahindra Pension 
Fund Limited, and Reliance Pension Fund Limited.  
 
Salient features of the pension fund industry in India are as follows: 
 

1. Voluntary schemes include the public provident fund (PPF) which is operated by 
the government, the pension plans of the Life Insurance Corporation, and the 
private life insurance companies. 

 
2. The NPS, which is essentially a defined contribution scheme, has been made 

compulsory for new recruits in the central government from 1 January 2004. 
 

3. The EPS is a defined benefit scheme based on a contribution rate of 8.33% from 
the employee, to which the government makes an additional contribution of 1.16%. 
The EPS was introduced in 1995 and is applicable to workers who entered into 
employment after 1995. 

 
4. The PPF is also a defined contribution scheme managed by the government and 

offers a fixed rate of return.  
 
Structure of Provident Funds in India 
 
The structure of the provident fund industry in India is governed by the rules of the Government 
of India. The market structure is given in the following figure and its investment regulation  
(Table A4.1) is governed by government rules administered by the Ministry of Finance. 

 
Structure of Provident Funds in India 

 
 UTI = Unit Trust of India. 
 Source: Employees’ Provident Fund Organization. 
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Table A4.1: Investment Regulations for Government Provident Fund 

Security Class 
Percentage 
Investments 

1. (a) Government securities 
    (b) Mutual fund investing exclusively in government securities approved by SEBI 

Minimum 25% 

2. (a) State government securities 
    (b) Mutual fund investing exclusively in government securities approved by SEBI 
    (c) Security, the private sector, and interest payment is guaranteed by the government 

 
Minimum 15% 

3. (a) Bonds/securities of public financial institutions including banks 
    (b) Short-term “term deposit receipts” issued by public sector banks 

Minimum 30% 

4. To be invested in the above three categories as decided by their trustee 30% 
5. One-third of the above (4) can be invested in private sector bonds/securities (they should  
    have been rated as an investment grade security by at least two rating agencies) 

10% 

SEBI = Securities and Exchange Board of India. 
Source: Government of India, Ministry of Finance. 
 

Table A4.2: Investment Regulations for Nongovernment Pension Fund,  
Gratuity Fund and Superannuation Fund 

Security Class 
Percentage 
Investments 

1. (a) Government securities 
    (b) Mutual fund investing exclusively in GSEC approved by SEBI 
    (c) Security, the principal, and interest payment is guaranteed by the government 

     Up to 55% 

2. (a) Debt securities with maturity greater than 3 years 
    (b) Term deposits of not less than 1 year issued by scheduled commercial banks 
    (c) Rupee bonds have an outstanding maturity of at least 3 years issued by IBRD, IFC,  
         and ADB 

     Up to 40% 

3. Money market instruments and mutual funds investing in money market instruments      Up to 5% 
4. Shares of companies on which derivatives are traded on BSE NSE Up to 15% 

ADB = Asian Development Bank, BSE = Bombay Stock Exchange, IBRD = International Bank for Reconstruction and Development, 
IFC = International Finance Corporation, NSE = National Stock Exchange, SEBI = Securities and Exchange Board of India. 
Source: Government of India, Ministry of Finance. 
 
An important feature of the pension and provident fund industry in India is that funds are 
essentially of government employees and hence regulated by the Ministry of Finance.  
EPFO, which has the largest pension assets of $53.16 billion along with large number of 
enrollments, still does not provide investors an opportunity to benefit from investment in other 
financial assets for higher returns. 
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Annex 5: Indian Mutual Fund Industry 
 
The Indian mutual fund industry currently consists of 42 players that have been given regulatory 
approval by the Securities and Exchange Board of India. The industry is very fragmented as  
the top three asset management companies account for 37.3% of market share. At the end of 
March 2010, total assets under management (AUM) was $169.9 billion, increasing AUM by 
51.5% from the previous year (Table A5.1). 
 

Table A5.1: Assets under Management (AUM) of Mutual Fund Companies 

Asset Management Company AUM in $ billion % to total AUM
Reliance Capital Asset Management 25.09 14.7 
HDFC Asset Management Co. Ltd. 20.18 11.8 
ICICI Prudential Asset Management Co. Ltd. 18.41 10.8 
UTI Asset Management Co. Ltd. 18.23 10.7 
Birla Sun Life Asset Management Co. Ltd. 14.17   8.3 
LIC Mutual Fund Asset Management Co. Ltd.   9.61   5.6 
SBI Funds Management Private Ltd.   8.50   5.0 
Kotak Mahindra Asset Management Co. Ltd.   7.88   4.6 
Franklin Templeton Asset Management (India) Private Ltd.   7.57   4.4 
IDFC Asset Management Co. Private Ltd.   5.77   3.3 

Source: Association of Mutual Funds in India. 
 

Growth in the Number of AMCs 

 
 AMC = Asset Management Company. 
 Source: Association of Mutual Funds in India. 
 
The AUM of the mutual fund industry has grown at a compound annual growth rate (CAGR) of 
34% for the 5-year period from 31 March 2006 to 31 March 2010. This growth was despite a fall 
in the AUM in 2008 due to the global economic crisis. 

 
AUM of Mutual Funds in India 

 
 Source: Association of Mutual Funds in India. 
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The ratio of AUM to India’s gross domestic product (GDP) gradually increased from 6% in 2005 
to 11% in 2009. Despite this, it is a significantly lower ratio than in developed countries, where 
the AUM accounts for 20%–70% of GDP. 

 
Distribution of Schemes 

(%) 

 
 Source: Association of Mutual Funds of India. 
 
A distinguishing feature of the Indian mutual fund industry is high ownership by institutional 
investors. Therefore, short-term debt products dominate the product mix and comprised 51%  
of the total industry AUM as of FY2010, while the equity and liquid funds comprise 33%  
and 13%, respectively. New product categories vis-à-vis exchange-traded funds (ETFs), gold 
ETFs, and capital protection and overseas funds have gradually been gaining popularity. As of  
March 2010, ETF and gold ETF comprised 0.41% of total AUM. 
 
Salient features of the mutual fund industry in India are: 
 

1. The industry is very fragmented, with the top three AMCs accounting for 37.3% of 
market share. 

 
2. The growth rate of AUM at 34% is faster than that of the insurance sector. 

 
3. Emerging product categories, such as ETFs, commodity funds (gold), and 

overseas funds have a marginal share of AUM, despite rapid growth. 
 



 Annex 6 41 
 

Annex 6: Reserve Bank of India’s Definition of Infrastructure Lending 
[Paragraph 2.1.1.2] 

 
Any credit facility in whatever form extended by lenders (i.e., banks, financial intermediaries 
[FIs]) or nonbanking finance companies (NBFCs) to an infrastructure facility as specified below 
falls within the definition of “infrastructure lending.” In other words, a credit facility provided to a 
borrower company engaged in:  
 

• developing or  
 

• operating and maintaining, or  
 

• developing, operating, and maintaining any infrastructure facility that is a project in 
any of the following sectors, or any infrastructure facility of a similar nature:  

 
i. a road, including toll road, a bridge or a rail system;  
ii. a highway project including other activities being an integral part of the 

highway project;  
iii. a port, airport, inland waterway, or inland port;  
iv. a water supply project, irrigation project, water treatment system, sanitation 

and sewerage system, or solid waste management system;  
v. telecommunication services whether basic or cellular, including radio paging, 

domestic satellite service (i.e., a satellite owned and operated by an Indian 
company for providing telecommunication service), Telecom Towers network 
of trunking, broadband network, and internet services;  

vi. an industrial park or special economic zone;  
vii. generation or generation and distribution of power including power projects 

based on all the renewable energy sources such as wind, biomass, small 
hydro, solar, etc.;  

viii. transmission or distribution of power by laying a network of new transmission 
or distribution lines;  

ix. construction relating to projects involving agro-processing and supply of 
inputs to agriculture;  

x. construction for preservation and storage of processed agro-products, 
perishable goods such as fruits, vegetables, and flowers including testing 
facilities for quality;  

xi. construction of educational institutions and hospitals;  
xii. laying down and/or maintenance of pipelines for gas, crude oil, petroleum, 

and minerals including city gas distribution networks; or 
xiii. any other infrastructure facility of similar nature.  

 
Source: Reserve Bank of India. 
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Annex 7: Maturity Profile of Selected Items of Liabilities and Assets by Bank Group 
(As of 31 March 2010, $ billion) 

 
Maturity-Wise 
Liabilities/Assets All Scheduled Commercial Banks 
  2004 2005 2006 2007 2008 2009
  (1) (2) (3) (4) (5) (6)
Borrowings   16.57   29.76     45.20     54.40     66.48     63.11 
1–14 days     3.11     5.36     10.41     12.26     15.39     16.40 
15-28 days     0.99     0.87       2.15       1.25       3.68       3.31 
29 days to 3 months     2.68     3.54       5.64       7.02       9.44       8.10 
Over 3 months to 6 months     2.47     2.83       4.74       6.19       8.52       7.57 
Over 3 years to 5 years     0.81     2.77       5.43       6.66       6.27       5.17 
Over 5 years     0.66     4.49       4.71       4.45       3.46       1.70 
Over 6 months to 1 year     2.20     3.64       3.41       5.98       8.21       6.14 
Over 1 year to 3 years     3.65     6.26       8.72       10.59     11.51     14.71 
Deposits 350.88 411.61   488.51   611.50   753.13   897.51 
1–14 days   30.97   30.60     45.59     58.82     65.36     75.20 
15–28 days     8.48   11.02     17.06     20.29     24.92     24.86 
29 days to 3 months   26.18   32.39     43.28     60.03     73.17     74.62 
Over 3 months to 6 months   25.78   31.03     39.64     54.58     70.66   102.56 
Over 3 years to 5 years   34.37   40.31     46.60     55.58     63.28     69.96 
Over 5 years   47.99   55.99     69.06     82.41   116.36   140.53 
Over 6 months to 1 year   41.43   60.25     68.61     91.16   124.56   151.95 
Over 1 year to 3 years 135.67 150.02   158.67   188.62   214.83   257.84 
Foreign Currency Assets   66.48   36.74     52.70     74.19     79.35   113.43 
1–14 days   15.06   10.17     14.57     20.82     22.09     27.02 
15–28 days     2.27     2.17       4.10       3.57       5.55       5.06 
29 days to 3 months   18.88     7.86     10.57     13.01     11.41     18.27 
Over 3 months to 6 months   13.24     6.12       8.08       9.99       8.83     13.19 
Over 3 years to 5 years     1.58     2.18       3.74       5.76       7.59     11.84 
Over 5 years     1.00     1.67       2.79       5.23     10.51     18.22 
Over 6 months to 1 year   11.24     3.34       3.95       8.23       6.47       5.51 
Over 1 year to 3 years     3.21     3.23       4.90       7.59       6.89     14.32 
Foreign Currency Liabilities   65.65   37.33     54.98     78.09     83.49   108.00 
1–14 days     9.83     7.36     10.97     13.34     17.28     21.44 
15–28 days   2.01     2.01       3.91       3.46       5.09       5.64 
29 days to 3 months   19.43     6.68       8.98     15.18     15.12     15.39 
Over 3 months to 6 months   12.06     4.66       7.32     10.22     10.78     12.19 
Over 3 years to 5 years     1.01     2.13       4.25       5.67       6.14       8.54 
Over 5 years     0.77     1.37       1.50       4.32       4.94     14.71 
Over 6 months to 1 year   13.97     5.86       9.29     13.24     13.02     12.47 
Over 1 year to 3 years     6.59     7.25     8.77     12.68     11.13     17.61 
Investments (at book value) 181.56 196.46   197.76   216.90   267.26   327.74 
1–14 days   10.13     8.80     11.88       7.94     20.83     32.41 
15–28 days     2.62     2.96       4.48       7.50     8.08       8.56 
29 days to 3 months     7.67     7.88     10.73     16.58     18.32     23.21 
Over 3 months to 6 months     4.57   10.93       7.34       8.13     14.21     16.26 
Over 3 years to 5 years   23.77   29.95     28.81     28.72     30.22     41.85 
Over 5 years 101.72   98.65     93.58     99.02   104.33   128.41 
Over 6 months to 1 year     4.98     7.88       7.51     11.09     18.12     22.94 
Over 1 year to 3 years   26.10   29.39     33.43     37.92     53.15     54.10 
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Maturity-Wise 
Liabilities/Assets All Scheduled Commercial Banks 
  2004 2005 2006 2007 2008 2009
  (1) (2) (3) (4) (5) (6)
Loans and Advances 187.06 251.25   341.87   448.42   560.98   649.06 
1–14 days   23.60   30.24     35.67     48.98     55.79     64.28 
15–28 days     7.39     6.84       9.48     12.07     16.73     17.23 
29 days to 3 months   16.21   19.69     27.31     33.34     46.44     59.83 
Over 3 months to 6 months   12.17   17.36     24.09     30.44     37.99     48.39 
Over 3 years to 5 years   21.83   27.98     37.48     53.85     62.06     69.14 
Over 5 years   29.74   42.71     57.72     75.31     96.30   109.51 
Over 6 months to 1 year   16.80   23.25     30.31     40.59     57.00     64.15 
Over 1 year to 3 years   59.32   83.18   119.81   153.84   188.68   216.54 
Total 868.19 963.13 1181.02 1483.50 1810.68 2158.85 

Note that all commercial banks include all foreign banks, all nationalized banks including SBI, and other scheduled commercial banks. 
Source: Reserve Bank of India from annual accounts of banks of respective years. 
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Annex 8: Government Securities (GSEC) Yield and AAA Corporate Bond Spread Analysis  
over Government Securities 

 
 GSEC Yield Analysis  AAA Corporate Bond Spread Analysis 

over GSEC 
2002–2010 (June) GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 
Mean 6.60 6.92 7.19 61.90 101.78 104.65 
Standard error 0.02 0.02 0.02 1.94 1.29 1.25 
Kurtosis –0.28 –0.29 –0.38 2.31 4.43 2.95 
Skewness 0.22 –0.30 –0.51 1.32 1.76 1.43 
Minimum 4.46 4.63 5.01 –142.60 –28.31 –17.47 
Maximum 9.59 9.72 9.70 518.60 412.55 403.56 
2002 GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 
Mean 6.49 7.00 7.39 84.77 70.78 98.75 
Standard error 0.02 0.03 0.02 2.91 2.49 2.37 
Kurtosis 2.24 –1.19 0.22 –0.68 0.11 –0.97 
Skewness 0.94 –0.57 –0.71 0.03 0.40 0.14 
Minimum 5.64 5.94 6.16 –93.46 –28.31 –5.80 
Maximum 9.13 7.66 8.38 184.97 209.24 194.97 
2003 GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 
Mean 5.26 5.43 5.76 20.86 39.02 42.88 
Standard error 0.03 0.03 0.02 0.81 1.24 1.09 
Kurtosis –0.63 –0.85 –0.93 0.56 –0.41 0.77 
Skewness 0.51 0.48 0.24 0.41 0.40 0.70 
Minimum 4.46 4.63 5.01 –27.80 –25.68 –17.47 
Maximum 6.36 6.66 6.85 77.93 107.36 128.98 
2004 GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 
Mean 5.38 5.64 5.94 –12.48 63.08 53.91 
Standard error 0.03 0.04 0.04 1.75 0.90 1.26 
Kurtosis –1.55 –1.38 –1.20 –1.31 –0.09 0.68 
Skewness 0.24 0.36 0.49 –0.06 0.10 0.10 
Minimum 4.50 4.78 5.13 –78.86 2.27 –11.37 
Maximum 6.46 7.08 7.45 54.95 100.36 140.37 
2005 GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 
Mean 6.39 6.70 7.07 –30.90 43.46 38.16 
Standard error 0.00 0.01 0.01 1.42 0.56 0.53 
Kurtosis 2.22 –0.02 –0.59 3.00 1.53 2.11 
Skewness –0.97 –0.15 –0.80 1.79 0.84 0.94 
Minimum 6.04 6.38 6.54 –64.62 12.41 17.44 
Maximum 6.62 7.09 7.49 66.41 80.40 90.94 
2006 GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 
Mean 7.19 7.46 7.78 72.49 88.46 88.40 
Standard error 0.02 0.02 0.02 1.51 0.86 0.92 
Kurtosis –0.53 –0.11 –0.20 1.11 –0.64 –0.60 
Skewness –0.60 –0.40 0.59 1.17 0.02 –0.19 
Minimum 6.42 6.66 7.20 25.58 55.23 48.21 
Maximum 7.65 8.09 8.55 160.58 126.30 125.07 
2007 GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 
Mean 8.35 8.34 8.39 129.85 143.96 144.06 
Standard error 0.05 0.05 0.04 4.36 0.99 1.11 
Kurtosis –1.31 –1.14 –0.93 0.31 1.95 1.22 
Skewness 0.63 0.64 0.70 –0.15 0.80 0.20 
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 GSEC Yield Analysis  AAA Corporate Bond Spread Analysis 
over GSEC 

Minimum 7.43 7.44 7.62 –43.85 110.48 98.77 
Maximum 9.59 9.72 9.70 289.52 203.92 211.47 
Jan 2008–Aug 
2008 

GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 

Mean 8.35 8.34 8.39 129.85 143.96 144.06 
Standard error 0.05 0.05 0.04 4.36 0.99 1.11 
Kurtosis –1.31 –1.14 –0.93 0.31 1.95 1.22 
Skewness 0.63 0.64 0.70 –0.15 0.80 0.20 
Minimum 7.43 7.44 7.62 –43.85 110.48 98.77 
Maximum 9.59 9.72 9.70 289.52 203.92 211.47 
Sep 2008–Dec 
2008 

GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 

Mean 7.54 7.61 7.58 369.47 330.60 306.95 
Standard error 0.10 0.09 0.09 8.70 6.62 6.21 
Kurtosis –0.94 –0.56 –0.31 –1.20 –1.61 –1.57 
Skewness –0.31 –0.61 –0.80 –0.28 –0.32 –0.12 
Minimum 5.31 5.47 5.33 182.82 196.88 185.08 
Maximum 9.35 9.03 8.87 518.60 412.55 403.56 
2009 GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 
Mean 5.91 6.70 6.95 50.95 158.11 170.77 
Standard error 0.03 0.03 0.03 7.94 3.21 3.00 
Kurtosis –1.39 –0.89 –0.59 –0.86 –0.10 –0.02 
Skewness –0.12 –0.31 –0.60 0.74 1.06 0.95 
Minimum 4.82 5.19 5.31 –142.60 78.04 82.50 
Maximum 6.92 7.57 7.81 423.02 311.88 328.57 
2010 (June) GSEC 3 yr GSEC 5 yr GSEC 10 yr G3-AAA G5-AAA G10-AAA 
Mean 6.76 7.56 7.89 –30.31 81.11 86.95 
Standard Error 0.02 0.01 0.02 2.06 1.12 1.06 
Kurtosis –0.44 –0.97 –1.12 2.27 –0.94 0.74 
Skewness –0.67 –0.36 0.21 –0.91 –0.03 –1.04 
Minimum 6.24 7.26 7.51 –133.45 45.63 46.93 
Maximum 7.08 7.83 8.28 30.06 106.83 110.59 

yr = year. 
Source: ADB staff estimates. 
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