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I. INTRODUCTION

India’s total road network, stretching across approximately 33 lakh kilometers, is the second largest road system in the world. With a rapid increase in motor vehicle population and deceleration in development of road capacity, the roads have become congested and the quality of road travel has deteriorated substantially. This problem is especially acute in the case of national highways (58,000 km), which form the backbone of India’s transport network and have become increasingly congested in the last few years due to resource constraints. In 1995, the Central Government - which directs development and maintenance to the national highways – operationalised National Highways Authority of India (NHAI), with a mandate to develop, maintain, and manage national highways and facilitate private sector participation in the roads sector. 

In 1998, the Government commissioned the National Highways Development Programme (NHDP), which envisaged the four/six laning of 13,146 km of high-density national highways, and vested the responsibility of its implementation with the NHAI.  NHDP is being implemented in two parts -- the first part is the Golden Quadrilateral Project (GQ), which comprises the four-laning of 5,800 km of NH corridors linking the four major metros, and the second part is the North-South and East-West Corridors Project (NSEW) which involves the development of 7,300 km of NH corridors from Kashmir to Kanya Kumari and Silchar to Saurashtra. The total construction cost of the NHDP has been estimated at Rs. 54,000 Crore (or US$ 13.2 Bn) at 1999 prices, which is based on an average cost of Rs. 4.1 Crore per km. The funding for NHDP is expected to come from several sources, which include the cess on petrol and diesel, external assistance and market borrowings (See Table 1).

Table 1: Financing of NHDP

Total Cost of NHDP
Rs. 54,000 Crores
US$ 13.2 Bn

Likely Sources of Funding
Rs.Cr. 
US$Bn

Cess on Petrol and Diesel
20,000
4.90

External assistance
20,000
4.90

Market borrowings
10,000
2.40

Private Participation (BOT/NHAI /SPV)
4,000
1.00 

   Source: NHAI website

While the work on the GQ project is close to completion (1327 km completed and 4383 km under implementation), NSEW is scheduled to be completed by 2007; thus far, only about 1000 km of the NSEW has been contracted out. In terms of private participation, although NHDP projects included a sprinkling of methods such as BOT, Annuity and SPV, the majority of NHDP projects implemented thus far have been mainly through civil works contracts.
 

Against the above backdrop, this paper sets out to examine different financing mechanisms for Indian highways. Specifically, the paper attempts to identify contracting and institutional structures that are appropriate for the implementation of the NHDP in a manner that is responsive to road user needs and, at the same time, credible and sustainable from the investors’ perspective.
 The paper is organised in five sections. The second section develops the rationale for public-private partnership in the roads sector based on the key characteristics of the road projects and the relative strengths and limitations of the private sector and the government. It also delineates various well-known methods of procuring road services through private participation. The merits and limitations of these methods are examined in the third section, focusing mainly on three key aspects, viz., feasibility, cost effectiveness and quality of service. The fourth section highlights the institutional mechanisms that are necessary in order to ensure that the road programme is sustainable, both in terms of its responsiveness to user needs and its credibility among investors. The fifth and final section concludes.

II. PRIVATE PARTICIPATION IN THE ROADS SECTOR

Financing road projects has always been a “tricky proposition” given the complexities of road projects. Road projects are characterised by large sunk costs and long payback periods, which had made it difficult for the private sector to get involved in road development. To compound this problem, experience has shown that all the benefits from financing road projects may not be amenable for recovery through pricing. 

Historically, largely due to several reasons mentioned above, highways have been funded by the public sector in many countries. Today however, especially in many developing countries, there is increased private sector participation in road services and the benefits of private sector involvement in the provision of road services are widely recognised. First, involving the private sector leads to significant efficiency improvements. These benefits can be achieved by involving the private sector in the design and construction of infrastructure facilities, even when they are owned and managed by the public sector. Second, given that the private sector has more flexible procurement procedures than the public sector, it can speed up implementation efforts helping the government develop large-scale implementation capacity in a short period of time. Lastly, harnessing private sector involvement to mobilise large amount of resources allows governments to free up scarce public resources. The benefits of private sector involvement are largely attributable to a few key features that are unique to the private sector: (a) greater flexibility in adjusting its resources and procedures (b) a comprehensive approach so that when entrusted with a long-term contract, private firms can balance expenditure over the project lifecycle and make optimal trade-offs between investment, maintenance and operation costs, and (c) the ability to access cutting-edge technologies and equipment.

However, given the difficulties in recovering all costs through direct user charges alone, continued support of the government in raising additional resources – either directly through budgetary support or indirectly through collection of proxy user charges such as levy on fuel – assumes criticality in encouraging private participation in the road sector. For example, the NHDP too envisages substantive government support in the form of raising a sizeable quantum of resources through cess revenues. Given the vast sums of public money involved, it is only prudent that the government play an important role in supervising and monitoring the quality of road services and ensuring that funds are optimally utilised.

In view of the above, there is an increasing recognition that successful provision of road services entails a sustained collaborative effort between the public (government and its agencies) and private (investors and entrepreneurs) sectors. In such a Public-Private Partnership (PPP) arrangement, the role of the public sector is focussed more on the core functions of supervision and regulation, whereas the private sector assumes greater responsibilities and risks in execution, operation and the mobilisation of resources. 

There are several models of public private partnerships that can be considered for road development. In this section, we will briefly describe some of these models and examine the different risks involved; a more detailed examination of the merits and limitations of these models is carried out in the next section.  

II.1.1 Civil Works Contract

A traditional way of involving the private sector is to contract and bid out the construction process on the basis of defined designs and specifications. In this process the government / road agency appoints an EPC Contractor who is awarded a construction contract.  The responsibility of construction would be placed on him, subject, however, to appropriate supervision.  In such an arrangement, on completion of construction, the road would be ready for use and would have to be maintained by the Government.  

The critical success factor in this model is to ensure that the risks are properly defined. The government should carry out close scrutiny of the bidder’s reputation and the responsiveness of his bid, and incorporate these factors when awarding the contract to ensure that it is protected against irresponsibly low bids that may later result in excess claims and controversy. 

II.1.2 Build-Operate-Transfer (BOT) Direct Tolling

In this model a concession is awarded to a private entity (the concessionaire) to build, operate and collect toll on a road for a specified period of time (usually 15-20 years), at the end of which the road is transferred back to the government free-of-charge. The investment in the road is recovered directly through user fees by way of tolls. Depending upon the government’s objective, the concession could be structured in a variety of ways.
II.1.3 Build-Operate-Transfer (BOT) Shadow Tolling

This is a similar model to the one described above, except that in this case the money is recovered directly from the government through shadow tolls. The authority granting the concession repays the concessionaire’s investment through public funding based on the number of vehicles observed to be using the road within a certain specified period or a similar indicator. This model is to some extent a direct subsidy of road services by the government, as users do not pay directly for the road services that they use. This method of financing is often used by the government to provide security to the concessionaire when there is high traffic risk, more specifically when there is a risk that are likely to divert to alternate roads to avoid paying tolls.

II.1.4 Annuity

The annuity model comprises of a composite contract, combining the construction of civil works and their maintenance for a subsequent period of around 15 years. In this approach the contractor receives a fixed semi-annual payment over the life of the contract instead of receiving a payment for the civil works, as they are completed over the period of construction.  This semi-annual payment is implicitly composed of a deferred payment for the civil works portion of construction and a levelised payment for maintenance works undertaken over the contract period. In this case, the annuity payment made to the contractor is based on unit rates quoted by the contractor and the actual usage of materials and labour used during construction, as verified by the supervising engineers. 

Different forms of contracts can have several implications on the risk allocation between government and contractor; the risks to the highway agency tend to decrease as the agency shifts from force account (or direct labour) to short- and long-term forms of contracts with the private sector, including concessions.
 From an investor’s perspective, since each of these models come with a separate set of consequences. A quick tabulation of the various risks associated with each model is outlined in Table 2.

Table 2: Allocation of Key Risks from an Investor’s Perspective

Public-Private Partnership
Agency/Govt. Credit Risk
Project Completion Risk
Traffic Risk

Civil Works
Yes
Yes
No

BOT (Direct Tolling)
No
Yes
Yes

BOT (Shadow Tolling)
Yes
Yes
Yes

Annuity 
Yes
Yes
No

III. EFFICIENT PROCUREMENT OF ROAD SERVICES 

Each of the methods of private participation detailed in the earlier section has certain merits and limitations, some of which are context dependent. This section draws upon economic theory as well as empirical evidence from India and abroad to examine the suitability of these methods in the context of Indian Highways, with a specific focus on three aspects, viz., feasibility, cost effectiveness and quality of service.

III.1  Build-Operate-Transfer (BOT): Direct Tolling

In a BOT arrangement, the private operator is allowed to recover his investment and a reasonable return through a revenue stream, which can be based on direct tolls, shadow tolls, or annuities. The option of shadow tolling is briefly outlined in Box 1, but has not been examined in great detail due to its limited use. This sub-section focuses on issues related to BOT projects under direct tolling, whereas the Annuity Method is discussed in detail in the next sub-section.

In the simplest form of a BOT arrangement, the government could pre-specify the toll rates and the concession period, and award the concession based on the highest amount bid for the concession. Alternatively, the government could pre-specify the toll rates and award bids based on the shortest concession period or vice versa, that is, specify the concession period and award bids based on the lowest toll rates quoted. In yet another variant – known as the Least Present Value of Revenue (LPVR) Method – the project is competitively awarded based on the lowest bid for the present value of future revenues. In this case, the traffic risk is transferred to the road users as the private developer would be allowed to operate (and toll) the road until the amount recovered from revenues equals the quoted present value.

 Across these methods, if the government considers that the private sector may not be interested in taking on the burden of raising the entire capital for the project on its own, it may consider giving some pre-specified amount as a capital grant.

                                    Box 1: Shadow Tolling

This arrangement, wherein the private entrepreneur does not collect tolls directly from the users but receives a revenue stream from the concessioning authority based on the number of vehicles using the facility, removes the costs and uncertainty associated with toll collection from the project. However, the main difficulty with shadow tolling is in ensuring an acceptable level of monitoring of traffic inflows. This could prove to be a source of dispute and could leave the system open to manipulation. Yet another problem with shadow tolling systems is that the comparison of payouts under different bids involves the use of forecasted traffic flows, which can be notoriously unreliable. Unpredictable payouts, apart from undermining the effectiveness of the bidding process, also renders management of the programme funds more difficult. 

As far as empirical evidence goes, the use of shadow tolling arrangements is mostly limited to the United Kingdom, Portugal and Spain. Taking the UK as an example, the UK Highways Agency claimed about 15 percent of savings in total costs compared to what the pubic sector would have paid under traditional arrangements, it is noteworthy that such quantification is necessarily arbitrary as it involves imputing net present monetary values to unknown risks and is very sensitive to changes in the discount rate used.
  

Normally, recovery of the entire project costs through direct tolls is considered to be neither feasible nor desirable for various reasons. First, economic logic implies that in order to encourage usage, toll rates would have to be kept at marginal costs, which would leave a substantial portion of the costs uncovered. Second, as the benefits accruing from a road programmes are normally spread over longer periods than the tenures at which commercial financing arrangements need to be serviced, attempts to front-end the recovery of costs are likely to meet user resistance. Third, given the significant ribbon development along Indian highways, tolling of long stretches of highways is likely to be highly disruptive to the local communities. The problem of restricting access to local communities is exacerbated by the lack of alternative routes and their lack of access to motor transport. Finally, in view of the large volume of cash transactions and the potential for leakage of revenues, toll collection and monitoring is an expensive proposition that can significantly add to project costs. 

In addition to the aforementioned issues, the revenue stream of a project under the direct tolling approach is impacted by three other inter-related risks, viz., traffic volumes, feasibility of tolling at the anticipated rates, and user willingness to pay. In this context, the lack of reliable traffic forecasts continues to be a major area of concern in privately financed toll road projects. Worldwide experience with toll roads during the nineties clearly highlights that traffic shortfall is one of the critical risks affecting the viability of the toll projects. For example in Mexico, traffic levels were on an average 32 percent lower than the estimates, whereas in the case of Hungary’s M1-M15 toll road, traffic levels were 45 percent lower than the forecast. This, in turn, led to financial distress and subsequently take-overs by their respective governments.
 In India too, the actual traffic in case of Noida Toll Bridge turned out to be less than one fourth of the expected level, whereas the traffic in case of Moradabad Toll Road turned out to be about fifty percent of the forecast.

Internationally, private participation in roads through direct tolling alone is limited to a small section of road network, mainly comprising of high-density corridors or bridges and bypasses where the access can be controlled effectively and within reasonable costs. In most countries, tolled roads rarely account for more than two percent of the overall road network. Even in countries where the toll roads constitute a substantive percentage of the expressway network, such roads are substantially supported by the government; they are either developed and operated by public or semi-public corporations (Japan and Italy) or by joint ventures with public entities (China), or supported through soft loans (France and Malaysia).

Here, it is worth noting that the “Working Group on the Use of the Dedicated Cess Revenues for NHDP”, in its report to the Prime Minister’s Task Force on Infrastructure, observed that tolling would not be possible on many portions of the NHDP due to lack of viability and effective access control. 

To sum up, toll revenues in themselves will often not be enough to support a project. Hence, there is a need for garnering additional resources for road projects either through proxy user charges – such as levy of cess on fuel – or through direct budgetary support. 

III.2  EPC vs. Annuity

In broad terms, the resources raised - through direct and indirect support from the government - for the development of road services could be deployed in two ways, viz., EPC (Civil Works) Method and Annuity Method. Under the Civil Works Method, the government (or its agency) can construct roads by awarding EPC contracts and subsequently make arrangements to maintain them. While payments to the EPC contractors are based on progress of construction, cost overruns due to design risks and escalation in the prices of materials is to be borne by the road agency. With the advent of ring fencing of the cess revenues, it is possible for the agency to embark on a much larger construction programme by issuing bonds based on the revenue streams of the project and using the proceeds thereof to finance the contracts. Alternatively, the government (or its agency) could procure road services by engaging a private operator to construct, operate and maintain the road for a specified period, and pay him through an identified stream of revenues, commonly known as annuities. As the up-front construction cost is financed by capitalising the revenue stream available over time, in this case too, it is possible to accelerate the road construction programme by spreading payments out over a longer period. 

Cost Effectiveness: Given the differences in their scope, EPC and Annuity methods are not easily amenable for simple, direct comparison. To begin with, EPC contracts cover only the construction component whereas Annuity arrangements include maintenance (both routine and periodical), operation and management of the road during the concession period. In Annuity model, along with such additional responsibilities, a whole host of risks are transferred to the private operators. While some of these additional responsibilities and risks are quantifiable – as for example, the costs of routine and periodical maintenance, operation and management, time and cost overrun during construction phase and escalation in O&M costs – there would be several other risks which are not easily quantifiable. Such non-quantifiable risks include design risk, quality risk, contractor failure, and non-availability. In view of this, any attempt to construct a comparator by adding the estimated cost of the aforementioned additional components and the quantifiable risks to the EPC contract amount is contestable with regard to at least two aspects – first, the “quality” of the estimates and second, the value imputed (or otherwise) to non-quantifiable risks. Nevertheless, a back-of-the-envelope comparator has been attempted, mainly with a view to highlight how the assumptions regarding certain crucial parameters tilt the balance between the EPC and Annuity Methods (See Table 3).

The hypothetical example, based on the data from two of the latest rounds of annuity projects, attempts to estimate the Present Value (PV) of cash outflows in terms of Rs. Crore per km of road length, under the two methods. For instance, assuming that the cost of borrowing is 9%, the PV of cash outflows under the annuity method works out to Rs.7.86 Crore/km, whereas the equivalent amount under the EPC method works out to Rs.5.76 Crore/Km.. However, the PV of cash outflows under the EPC method is likely to go up to Rs.6.91 Crore/Km in case of 20% cost overrun and to Rs. 8.06 Crore/Km in case of 40% cost overrun. Based on the track record of high cost overruns in the implementation of road projects in the past, it appears that the Annuity Method is a more economical option.
 

A far more important point to take away from the example is that the cost effectiveness of these methods is highly sensitive to the assumptions regarding two crucial parameters, namely, cost overruns and the cost of borrowing under the EPC method.  Given that more than 2000 km length of projects have already been implemented thus far through the Civil Works Method under the NHDP, it should be possible to get a more reliable estimates of the extent of time and cost overruns under these projects and carry out the necessary analysis.

As regards the assumption regarding the cost of funds, it is noteworthy that the cost of funds to NHAI does not necessarily capture the true cost of funds to the government. This is because sizeable portions of NHAI borrowings are implicitly backed by the government. While a substantial portion of the repayment obligations in the case of assistance from multilateral agencies is taken over by the government, in case of market borrowings, the government has a moral obligation to repay the borrowings (although there is no explicit guarantee) as the NHAI is perceived to be a government agency. In other words, the implicit risk premium is borne by the government and ultimately, the taxpayers. Even with these implicit advantages, an earlier review of the NHAI’s investment program suggested that, in the absence of unencumbered revenue streams, the agency’s capacity to borrow from the market is likely to be curtailed in the future.
 This in turn may affect the cost of funds for NHAI in the future.
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Key Assumptions

Rs. Cr./Km

A. EPC METHOD

1. Construction Costs

Estimated Project Cost

4.379

Contingencies

3.0%

0.131

Sub-Total

4.510

Escalation due to Cost/Time Overrun

20.0%

0.902

Supervision

6.0%

0.325

Total Construction Cost

5.737

Construction Period (Years)

2

Payment pattern

4

Equal  half-yearly installments

2. Recurring Expenditure

% 

of Total Construction Cost

Routine Maintenance (per km per year)

1.0%

0.057

Periodic Rehabilitation (per km) once in 5 years

8.0%

0.459

Establishment/Supervision

0.20%

0.011

Inflationary impact on Recurring Expenses

6.00%

y-o-y

B. ANNUITY METHOD

Construction Period (Years)

2

Concession Period (Years)

15

(Post-construction)

Annuity Amount  (Rs. Cr./Km)

0.5753

Annuity Payments (No.)

30

Equal semi-annual payments

8%

9%

10%

11%

Annuity

8.504

7.858

7.276

6.749

EPC with No Cost Overrun

5.967

5.759

5.570

5.398

EPC 

with  20% Cost Overrun

7.160

6.911

6.684

6.478

EPC with 30% Cost Overrun

7.757

7.487

7.241

7.018

EPC with 40% Cost Overrun

8.353

8.062

7.798

7.557

 Table 
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Comparision of Annuity and EPC Methods

NPV of Cash Outflows - Rs. Cr./ Km - under Different Methods
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Quality of Service: The aforementioned comparison based on cost effectiveness may not be enough to conclusively choose between these methods as it makes a crucial ceteris paribas assumption with regard to the quality of the road service that is ultimately delivered under the two methods.  Economic theory suggests that the Annuity mechanism is likely to be far more effective than the EPC method in delivering quality road service. First, by providing a single point contractual responsibility for both construction and operation, the Annuity method avoids problems of “passing the buck” between maintenance firm and the construction firm.  Second, the linking of EPC and O&M contracts under the Annuity method provides a strong incentive for the entrepreneur to supervise and ensure a high quality of construction, in order to minimise his O&M expenses later.  It would therefore, be in the entrepreneurs interest to use technologies that would reduce the total life cycle cost of the project and consequently reduce the cost of project implementation. Third, since the revenue stream will be capitalised through financial markets, the involvement of financial institutions will provide an additional layer of scrutiny to the project and the entrepreneur. Finally, the Annuity method explicitly recognises the expenditure towards maintenance during the concession period and provides for the same in the project framework. In contrast, under the EPC method, maintenance expenditure is prone to the vagaries of funds availability and allocation in the future and hence, is more likely to be neglected. 

International Experience: A review of evidence reported from around the world indicates that competitive procurement of long-term performance based road maintenance contracts are consistently delivering lower costs than alternative forms such as schedule of rates/lump sum contracts. Savings have been reported from various places including Australia (Sydney - 38 percent; Western Australia – 25 to 30 percent; and Southern Tasmania - 20 percent), North Island, New Zealand (15 percent), and Virginia, USA (20 percent).

In summary, it appears that comparison of Annuity and EPC Methods in terms of costs, although difficult, is not an altogether insurmountable endeavour. In fact, the experience gained from projects thus far implemented through the Civil Works Contract under the ongoing NHDP could be valuable in constructing such a comparator. However, care should be taken to ensure that the final conclusions are not based on purely on cost comparisons but are tempered with economic logic as well as international evidence – both of which seem to indicate the superiority of the performance based contracting (Annuity Method) over the EPC Method. Such an analysis could provide worthwhile pointers to the appropriate method of implementing the remaining 6300 km of road projects that are yet to be awarded under the NHDP.

IV. EFFECTIVE MANAGEMENT OF THE ROAD PROGRAMME 

Clearly, in the context of a major road development programme such as NHDP, although private participation can enhance implementation capacity and efficiency, the same may not be feasible in the absence of substantive support from the government in raising requisite resources from the road users or the exchequer. Regardless of the method of private participation, the confidence of private investors is contingent on the availability of a reliable stream of cash flows to meet future payment obligations such as annuities and repayment of market borrowings. Thus, in order to be effective, the road programme should be backed by credible institutional mechanisms to ensure that the requisite quantum of resources – for construction and subsequently for maintenance - are likely to be available.

In this context, the decisions to collect road user payments through a cess on fuel and to constitute a non-lapsable Central Road Fund (CRF) appear to be steps in the right direction. However, the existing institutional arrangements do not seem to be sufficient to inspire investor confidence for the following reasons.

To begin with, at the existing level of allocation, the funds from the CRF do not appear to be adequate to sustain the NHDP. According to a recent review, over a 30-year period, the total outflows pertaining to the Golden Quadrilateral (GQ) and Port Connectivity (PC) Projects alone are estimated at Rs. 86,910 Crore, whereas the NHDP share of the cess revenues during the corresponding period is estimated at only Rs. 33,225 Crore (See Table 4). Although the review itself indicates a surplus, it is based on an assumption that revenues from tolling of the entire length of the projects during the 30-year period would be Rs. 51,119 Crore.  This assumption appears to be particularly optimistic, especially in light of the various difficulties in tolling outlined earlier, and the user resistance as evidenced in the recent strike of the transport operators.  Moreover, as the review also pointed out, the entire revenue from toll collection may not be available to NHAI and that any surplus revenue after meeting the NHAI’s maintenance and other regular expenses could be appropriated by the government. Furthermore, this estimate only pertains to the GQ and PC projects (about 6230 Kms), indicating that, in order to finance the NSEW corridors (7300 Kms), it would be necessary to either increase the cess revenues or resort to higher and more widespread tolling, or both.

 Table 4: GQ/Port Connectivity Projects: NHAI’s Expected Cash Flows (30 year period)

 









   Rs.  Crore    

Total Outflow
86,910

Payments for cash contracts
20,000

Contribution to SPVs, Capital Grant to BOT Projects
1,160

Annuity Payments
8,640

Maintenance Expenses (Regular and Periodic)
28,474

Multilateral Loans (Interest and Principal Repayment)
4,962

Market Borrowings (Interest and Principal Repayment)
23,674




Total Inflow
104,248

Cess Inflows
33,225

Multilateral loans
7,862

Market Borrowings
12,032

Toll Revenue
51,119




Surplus 
17,338

Deficit (Excluding Toll Revenues)
33,781

   Source:  CRIS INFAC 2003. Roads and Highways: Annual Review.

Equally importantly, as of now, the CRF is only an accounting mechanism and all the major decisions involving the Fund – such as the level of cess, allocation of receivables across different programmes, selection of specific projects within a programme, and the quantum of borrowing – are vested with the government. To that extent, the quantum of funds that are likely to be available for the NHDP is likely to be susceptible to the changing priorities of the government. In this, the CRF exhibits characteristics of a “first generation” road fund, viz., routing of revenues through the consolidated budget and the lack of road user involvement (The World Bank, 2002; Also see Box 2). 

Box 2: First and Second Generation Road Funds

Road funds set-up in the seventies and eighties were called “first-generation” road funds and relied primarily on earmarked general taxes. Though some of them included revenue sources that could be classified as road-user charges, the linkage was rarely spelt out. These funds were criticised because they constrained the government’s ability to manage tax revenues, while providing little incentive to improve economic efficiency, as the revenue base was not linked to road use. In contrast, funds that were restructured or set-up in the nineties, known as “second-generation” road funds, were designed to commercialise the road sector by directly linking the extent of expenditure to the ability and willingness of the road user to pay for the road services. For such funds to be set up there needs to be a clearly defined constituency so that a benefit can be easily levied, the cost of collecting the benefit charge should not be excessive, and the program must not be oriented towards income redistribution. In this respect, in order that the user-charge orientation of the fund is not compromised by fuel levies, which impact both users and non-users, countries such as New Zealand and United States have instituted refund mechanisms for non-users.

Source: Kilachand, S., and Tadimalla, S.K. 1999. Transport Sector Reform: The Why and How of a Dedicated Road Fund – Commercialising the Road Network and Minimising the Fiscal Burden, IDFC  Mimeo, August 1999.

Of the reasons outlined above, while the lack of certainty will adversely affect private investors’ confidence, inadequacy of funding is likely to result in the neglect of maintenance in the future. If the neglect of maintenance indeed occurs, as happened in the past, the sector is likely to revert back to the old ways of accumulating the maintenance backlog forever. This, in turn, would result in rapid deterioration of the stock of road capacity that is being assiduously built up under the ongoing NHDP, and eventually, lead to higher overall costs for the tax payers in general and road users in particular.

In this context, although tempting, the critical issue is not whether it is feasible to raise the requisite quantum of additional resources through cess or tolling. Given that the programme has already been defined and is being implemented without the users’ explicit commitment or involvement, and the public good characteristic of the service, one might reasonably presume that the users are likely to resist any additional payments. In other words, ex-post, they are unlikely to reveal their true preference or the value that they would place on the service. Hence, a more pertinent path of enquiry would be to examine how the entire road programme could be made responsive to user needs and their ability and willingness to pay, ex-ante. Here, it is noteworthy that balancing of user needs and investor interests is well recognised in other infrastructure sectors such as power and telecom. However, experience indicates that whenever there is a large government presence as an operator in these sectors the effectiveness of regulation is likely to be severely constrained.
 Given that the government is envisaged to play a substantive role in the roads sector, there is a need to explore alternative institutional mechanisms to achieve this objective.

As seen from international experience, one way of effectively achieving the aforementioned objective is to vest the governance of the road fund with an autonomous independent road board that is transparent and scientific in its operating and decision making processes. Such an arrangement is expected to make the Fund more responsive to hard budget constraints. In any case, given that cess revenues are public resources, it is important to ensure that there is strong and visible accountability in the management of these resources, without bringing in the complicated processes of government. Furthermore, in order to make the Fund more responsive to user needs, one could invite representation from key road user groups in the Road Board. 

Road users could thus be made to assume an important role in determining the size of the programme as well as the quantum of resources that would be raised through user charges. As the Fund is thus fortified in the areas of governance, systems for allocation and management of resources, and user responsiveness, one could expect to see that the road programme is likely to be better attuned to the ability and willingness of the road users to contribute. This, in turn, is likely to enhance the certainty of payment streams and thereby enhance the confidence of private investors in the road programme. 

Accordingly, in the Indian context, one should consider vesting the management of the CRF with a strong Road Board with majority involvement of non-government representatives such as representatives of the transport industry associations, Chambers of Commerce, financial institutions and professionals in the fields of engineering, and construction. It should also include representatives from the Ministries of Finance and Road Transport and Highways, as well as persons who are able to address issues involved in the allocation of the fund across states, such as Deputy Chairman, Planning Commission, and Chairman, Finance Commission. In order to ensure the success of this arrangement, the Road Board should have a strong legal basis. In line with this, the Central Road Fund Act may be amended to include constitution of such a Road Board, along with the qualifications for the appointment of members and terms and conditions of their service. In addition, the Act should also clearly delineate the functions and powers of the Board, especially its relationship to the Government. The Board should oversee the allocation of the fund, and ideally should also be given the authority to recommend changes in user charges, if required, to finance the objective. In other words, the role of the board is to act as a purchaser of road services, on behalf of the road users. The allocation of funds should be based on well-defined scientific principles such as benefit cost ratios of traffic density, length of road network and user needs. In doing this, the Board may be assisted by a small Secretariat with the requisite skills. The Board should have commercial accounting standards and the accounts of the fund should be externally audited and reviewed by an independent agency. 

Institutional restructuring of the Central Road Fund along the above lines is likely to facilitate a more effective matching of the commitments under the road programme with the ability and willingness of road users to pay. As the risk of default is thus significantly diminished, private investors are likely to be far more confident to participate in the road programme.

V. CONCLUSION

The development of national highways has received considerable fillip with the commissioning of the NHDP, which has registered a considerable progress. However, thus far, the focus of the road programme has been mainly on capacity expansion and upgradation, with little attention to making a sustainable provision for subsequent maintenance. This is evidenced in the fact that most of the projects commissioned to date have been through EPC (civil works) contracts and only a few projects have been awarded through longer-term performance based contracts. While it may appear initially that the EPC method is a more cost effective way of financing highway development, further analysis reveals that given the high levels of cost overruns associated with this method, long-term performance based contracts such as the annuity method may actually be more economical over the length of the project cycle.   More importantly, the annuity method is likely to result in a better quality of road service, as it links the annuity payments to the quality of road service that is actually delivered. Unlike in the case of EPC contracts, the annuity method explicitly recognises the expenditure towards maintenance during the concession period and provides for the same within the contract structure and, accordingly, mitigates the risk of under-availability of funds for maintenance. Furthermore, the annuity mechanism provides a strong incentive to the private concessionaire to ensure a high quality of construction, so that he can reduce subsequent operation and maintenance (O&M) costs. Finally, the experience of several countries with long-term performance based contracts strongly underscores their superiority over EPC contracts in delivering vast cost savings. In view of this, there appears to be a strong case for developing the remaining 6300 km of road projects of the NHDP, through long-term performance based contractual arrangements, under the annuity method. 

At a broader level, when considering the overall sustainability of the road programme, it is worth noting that NHAI is currently planning to recover a significant portion of its expenditures through toll charges, which is a risky strategy given the difficulties of toll collection and monitoring and could lead to a shortfall in finances. The resulting choice for NHAI will be between sacrificing on maintenance costs or defaulting on financial obligations, which could seriously impact investor confidence, and as a result the overall road programme. 

The key to enhancing investor confidence is in ensuring that the programme is backed by the availability of necessary funds.  In this context, although the dedicated cess on fuel and the establishment of the Central Road Fund are initial steps in the right direction, these mechanisms need to be strengthened further so as to align the programme more effectively with the road users’ needs and their ability and willingness-to-pay. Towards this end, the management of the CRF could be vested with an independent governing Board that is transparent and scientific in its operating and decision making processes. Furthermore, in order to make the Fund more responsive to user needs, representatives of the key road user groups may be invited to join the Road Board. Such an arrangement will introduce transparency and accountability in the operations of the CRF, in turn boosting investor confidence in the programme and clearing the way for increased private sector involvement. 
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Road Stretch







Length (Km)







Construction 







Cost                            







(Rs. Cr.)







Annuity Amount           







(Rs. Cr.)







Rajahmundry - Dharmavaram







53







206.000







29.620







Dharmavaram - Tuni







47







231.900







27.910







Total







100







437.900







57.530







Source: NHAI Web Site and Others







Key Assumptions







Rs. Cr./Km







A. EPC METHOD







1. Construction Costs







Estimated Project Cost







4.379







Contingencies







3.0%







0.131







Sub-Total







4.510







Escalation due to Cost/Time Overrun







20.0%







0.902







Supervision 







6.0%







0.325







Total Construction Cost







5.737







Construction Period (Years)







2







Payment pattern







4







Equal  half-yearly installments







2. Recurring Expenditure







% of Total Construction Cost







Routine Maintenance (per km per year)







1.0%







0.057







Periodic Rehabilitation (per km) once in 5 years







8.0%







0.459







Establishment/Supervision







0.20%







0.011







Inflationary impact on Recurring Expenses







6.00%







y-o-y







B. ANNUITY METHOD







Construction Period (Years)







2







Concession Period (Years)







15







(Post-construction)







Annuity Amount  (Rs. Cr./Km)







0.5753







Annuity Payments (No.)







30







Equal semi-annual payments







8%
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10%







11%







Annuity







8.504







7.858







7.276







6.749







EPC with No Cost Overrun







5.967







5.759







5.570







5.398







EPC with  20% Cost Overrun







7.160







6.911







6.684







6.478







EPC with 30% Cost Overrun







7.757







7.487







7.241







7.018







EPC with 40% Cost Overrun







8.353







8.062







7.798







7.557







 Table 3 : "Back-of-the-Envelope" Comparision of Annuity and EPC Methods







NPV of Cash Outflows - Rs. Cr./ Km - under Different Methods
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