
Public–Private Partnership in Madhya Pradesh Road Sector Project (RRP IND 51375)  

 

ECONOMIC AND FINANCIAL ANALYSIS  
 

A. Introduction 
 
1. Project rationale. Madhya Pradesh is India’s second largest state, with a land area of 
308,252 square kilometers (km), and its fifth most populous state, with an estimated population 
of 73 million as of 2011.1 It is also among the poorest states, with about 32% of population 
below the poverty line. The state government intends to make substantial investments in 
physical infrastructure development to spur socioeconomic growth that would align the state’s 
development with national achievements. As part of its vision, it has prioritized rehabilitation of 
the core state road network comprising state highways and major district roads (MDRs) to 
enhance connectivity across the state, including the remotest rural regions. Furthermore, the 
state government is keen to promote public–private partnerships (PPPs) in its road development 
projects to reduce financial burden and risk on itself through the use of the hybrid–annuity 
model (HAM). The proposed project complies with the government vision and strategies and is 
consistent with the Asian Development Bank’s (ADB’s) country partnership strategy for India, 
2018–2022 by providing inclusive access to infrastructure networks and services.2 
 
2. Project scope. The proposed project will (i) upgrade 750 km of newly declared state 
highways to two-lane widths, (ii) upgrade 850 km of single-lane and/or deteriorated MDRs to 
two-lane widths, and (iii) improve HAM implementation capacity and road asset maintenance 
and management. All project roads will be surfaced with asphalt concrete instead of the existing 
double bituminous surface treatment. The project will be implemented as a PPP adopting the 
contract modality of HAM. 
 
3. Sample roads. Economic analysis was carried out for eight sample project roads that 
were selected to represent the overall project scope in terms of (i) geographical coverage, and 
(ii) social and environmental safeguard issues. 

 
B. Demand Analysis 
 
4. Demand categorization. Traffic demand estimates consist of (i) normal traffic along 
project roads without any intervention, (ii) diverted traffic from another route, and (iii) additional 
traffic generated in response to road improvements. Base year traffic consists of normal traffic 
while future traffic, estimated over the project benefit period, includes all three categories. 
 
5. Base year traffic. Base year traffic for the selected sample roads was estimated based 
on the results of classified traffic counts conducted for 7 consecutive days. These field counts 
were first averaged to estimate average daily traffic and then converted to annual average daily 
traffic using an appropriate seasonal factor. Due to the non-availability of historical traffic data, a 
seasonal factor of 1.0 is assumed in this estimation. The estimated annual average daily traffic 
for each sample road is summarized in Table 1. 

 
1 Government of India, Ministry of Statistics and Programme Implementation, Central Statistics Office, Social 

Statistics Division. 2017. Selected Socio-Economic Statistics, India 2017. New Delhi. 
2  ADB. 2017. Country Partnership Strategy: India, 2018–2022—Accelerating Inclusive Economic Transformation. Manila.  

http://www.adb.org/Documents/RRPs/?id=51375-001-3
http://mospi.nic.in/sites/default/files/publication_reports/SelectedSocio-EconomicStatisticsIndia2017_27oct17.pdf
https://www.adb.org/sites/default/files/institutional-document/363331/cps-ind-2018-2022.pdf
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Table 1: Project Road Details 

SN Road Name 
Length 

(km) 
AADT 
(2018) 

Vehicular Composition (%) 

Passenger 
Vehicle  

Bus 
Goods  
Vehicle 

NMT 

1 Satna-Amarpatan Road (SH-13) 29.32 6,050 82.0 3.1 9.0 6.0 
2 Rewa-Beeda-Semariya Road (SH-09) 26.43 7,498 75.5 2.6 13.0 8.9 
3 Pawai-Mohindra-Semaria Road 37.50 5,319 73.6 1.6 9.8 14.9 
4 Ashoknagar-Aaron Road (up to Sindh River) 30.00 1,465 85.7 0.7 11.8 1.8 
5 Aavan Road-Maksudangadh-Janjali Road 37.53 818 71.9 4.0 17.6 6.4 
6 Tamiya-Junnardeo Road 28.31 1,328 89.5 0.4 4.3 5.8 
7 Maharastra Border-Kukru-Khamla-Bhaisdehi 30.16 998 59.8 2.1 37.8 0.3 
8 Baihar-Lamta Road 50.89 1,271 73.3 3.9 8.5 14.3 

AADT = average annual daily traffic, km = kilometer, NMT = nonmotorized transport, SH = state highway. 
Source: Asian Development Bank estimates. 

 
6. Traffic forecast. Future traffic is an aggregation of the normal, diverted, and generated 
traffic that will grow over time in response to the socioeconomic development of the project-
influenced area. Future normal traffic is forecasted by applying derived growth rates to the base 
year traffic. Diverted and generated traffic are added to the forecast as a percentage of normal 
traffic in the respective years. As there are no routes in competition with the selected project 
roads, diverted traffic is not considered in this analysis. However, generated traffic of 10% was 
applied since the road improvements would (i) strengthen public transport services, facilitating 
passenger movement; (ii) encourage inhabitants of rural areas along project roads to apply for 
better jobs in urban areas; (iii) open up new markets for inhabitants to sell their agricultural and 
other products at competitive prices, thereby increasing the level of production; and (iv) motivate 
inhabitants to access better health and educational facilities available in urban areas. 

 
7. The growth rates used for the estimation of future traffic were derived from relating the 
gross state domestic product (GSDP) to its registered vehicle fleet. During 2011–2016, the 
gross domestic product in Madhya Pradesh grew at 7.9% per year while in India it grew at 6.8% 
per year.3 During the same period, the vehicle registration in the state grew at 8.8% for two- and 
three-wheelers; 7% for cars, jeeps, and vans; 5.6% for buses; and 6.6% for trucks (Table 2). 

 

Table 2: Registered Vehicle Fleet in Madhya Pradesh 

Year 
Two-/Three-

Wheeler Car/Jeep/Van Bus 
Goods  
Vehicle Total 

2011 (number of vehicles)  5,893,850   492,447   283,432   685,973   7,355,702 

2016 (number of vehicles) 9,009,958 691,880 371,907 946,408 11,020,153 

Average annual growth, 
2011–2016 (%) 

8.8 7.0 5.6 6.6 8.4 

Source: Government of India, Ministry of Statistics and Programme Implementation. 2019. Statistical Year Book India 2018. 
 

8. The corresponding GSDP elasticities for registered vehicle growth during 2011–2016, 
calculated by dividing the average annual growth rate of respective vehicle fleet by GSDP 
growth rate, are (i) 1.11 for two- and three-wheelers; (ii) 0.89 for cars, jeeps, and vans; (iii) 0.71 
for buses; and (iv) 0.84 for trucks. It conservatively assumes that same GSDP elasticities will 
remain unchanged during 2016–2020. The International Monetary Fund predicts India’s 
economic growth rate to be 7.3% per year during 2020–2025 and anticipates that it will decline 
slowly during subsequent years.4 The growth of the state economy was assumed to follow the 
national trend, as was the case during the last decade. The GSDP elasticities of vehicle growth 

 
3 Reserve Bank of India. 2019. Handbook of Statistics on Indian States, 2018–19. Mumbai. 
4 International Monetary Fund. World Economic Outlook Database (accessed January 2019). 

https://www.imf.org/external/pubs/ft/weo/2017/01/weodata/index.aspx
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were also assumed to decrease gradually in the future. Table 3 presents the traffic growth rates 
that were adopted, together with GSDP elasticities of vehicle growth rates by vehicle type. 

 
Table 3: Estimated Economic Growth Rates, Elasticities, and Traffic Growth Rates 

Parameter 2016–2020 2021–2025 2026–2030 2031–2035 2036–2040 

Growth of GSDP (%) 7.9 7.6 7.3 6.8 6.5 

Elasticities      

        Two- and three-wheeler 1.11 1.10 1.10 1.00 0.90 

        Car, jeep, and van 0.89 0.89 0.85 0.85 0.80 

        Bus 0.71 0.68 0.65 0.62 0.60 

        Goods vehicle 0.84 0.80 0.80 0.78 0.75 

Traffic Growth Rates (%)      

        Two- and three-wheeler 8.8 8.4 8.0 6.8 5.9 

        Car, jeep, and van 7.0 6.8 6.2 5.8 5.2 

        Bus 5.6 5.2 4.7 4.2 3.9 

        Goods vehicle 6.6 6.1 5.8 5.3 4.9 

GSDP = gross state domestic product. 
Source: Asian Development Bank estimates. 

 

C. Economic Analysis 
 

9. Methodology and assumptions. The economic analysis was carried out following 
ADB’s guidelines and using the Highway Development and Management (HDM-4) model, by 
comparing the transport costs for the road agency and for the transport users under with- and 
without-project scenarios.5 The without-project scenario includes minimum routine, periodic 
maintenance for the project roads, and no capacity improvement, whereas the with-project 
scenario includes rehabilitation or upgrade to the specified standard together with required 
routine and periodic maintenance. 

 
10. The analysis for sample roads was carried out using the domestic price numeraire for a 
22-year benefit period, including a 2-year construction period commencing in the first quarter of 
2020. The constructed roads would be opened for traffic in the first quarter of 2022. The project 
includes newly built structures that have an asset life much longer than the benefit period. 
Hence, the salvage value of 15% at the end of the benefit period was estimated assuming a 40-
year life span for the structures. For the analysis, 2019 constant prices and a discount rate of 
9% were used to actualize net benefits. A shadow exchange rate factor of 1.051 estimated from 
trade data was used for approximating the domestic price equivalent of tradable inputs and 
outputs.6 Shadow wage rate factors of 1.0 for skilled and semi-skilled workers and 0.75 for 
unskilled labor were estimated based on current construction industry wages. 

 
11. Project costs. The construction costs for the selected sample roads are based on the 
executing agency’s engineer estimates. The estimated costs include civil works, environmental 
impact mitigation, shifting of utilities, supervision and quality control, project management, land 
acquisition and resettlement, and contingencies. The economic cost of relocation and 
resettlement is based on the economic value of resettlement allowances given to displaced 
families and of replacement of private and community structures. The estimated financial cost of 
the construction was converted to economic cost by leaving out financial contingencies for price 
escalation, followed by applying the shadow exchange factor and shadow wage rate factors to 

 
5  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
6  International Monetary Fund (accessed February 2019). 

https://www.adb.org/sites/default/files/institutional-document/32256/economic-analysis-projects.pdf
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the remainder, as stipulated in ADB guidelines.7 The estimated financial and economic 
construction costs per km for each road are summarized in Table 4. 

 
Table 4: Construction Costs for Selected Project Roads 

SN Road Name 
Length 

(km) 

Estimated Cost/kma 

(₹ million) 

Financial Economic 

1 Satna–Amarpatan Road (SH-13) 29.32 32.3 30.2 

2 Rewa–Beeda-Semariya Road (SH09) 26.43 33.5 31.4 

3 Pawai–Mohindra-Semaria Road 37.50 25.7 24.1 

4 Ashoknagar–Aaron Road (up to Sindh River) 30.00 15.4 14.4 

5 Aavan Road–Maksudangadh–Janjali Road 37.53 21.2 19.9 

6 Tamiya–Junnardeo Road 28.31 29.3 27.2 

7 Maharastra Border–Kukru-Khamla–Bhaisdehi Road 30.16 25.5 23.9 

8 Baihar–Lamta Road 50.89 7.7 7.1 

km = kilometer; SH = state highway. 
a Disbursement of construction cost is calculated at 40% for year 1 and 60% for year 2. 
Source: Madhya Pradesh Road Development Corporation estimates. 

 

12. The cost for routine and periodic maintenance was estimated based on the guidelines 
provided by the Government of India’s Ministry of Road Transport and Highways. For asphalt 
concrete roads, periodic overlay cost was estimated at ₹350 per square meter and annual 
routine maintenance was estimated at ₹123,000 per km.8 Similarly, for double bituminous 
surface treatment roads, periodic surfacing cost was estimated at ₹160 per square meter and 
annual routine maintenance was estimated at ₹150,000 per km. 

 
13. Project benefits. The economic analysis estimates three categories of tangible benefits: 
(i) savings in vehicle operating costs (VOC) due to improved road conditions, (ii) savings in 
travel time due to the increase in operating speeds, and (iii) savings in carbon dioxide (CO2) 
emission costs. In addition to the tangible benefits, the project will also accelerate the economic 
growth of the project-influenced rural areas, due to improved access to market, and employment 
facilities for inhabitants of these areas. Moreover, there will likely be a reduction in road 
accidents following the improvements in road geometry, pavement, road signs, and markings. 
Therefore, both tangible and intangible benefits will contribute to the feasibility of the project. 

 
14. The average operating speed on the selected project roads is currently about 20–30 km 
per hour. Following the proposed rehabilitation and upgrade, it is anticipated that the average 
operating speed will increase to 40–60 km per hour on these roads. The HDM-4 model 
assesses the value of time saved by comparing the travel time in the with- and without-project 
scenarios weighted with the unit time values of passengers. The unit time values of passengers 
used in the HDM-4 model are given in Table 5. These time values were estimated by relating 
the per capita GSDP value of ₹72,599 to its employed persons in 2018 (footnote 3).9 The value 

 
7 The total construction cost assumptions include 55% of non-tradable goods, 20% of tradable goods, 15% of 

unskilled labor, and 10% of skilled and/or semi-skilled labor. A shadow exchange rate factor was applied to the cost 
of tradable goods while a shadow wage rate factor was applied to the cost of unskilled labor when converting 
financial cost to economic cost. 

8  Periodic overlay is assumed to be done at 5-year intervals. 
9 The hourly income rate per passenger was estimated based on the per capita GSDP, share of employed persons, 

and estimated number of work hours per year (2,080 hours). The calculated average unit time value is ₹59.9 per 
hour. In this calculation, it is conservatively assumed that the average unit time value is equal to the unit value of 
work-time of bus passengers, which is 1.25 times for the users of two- and three-wheelers and 1.75 times for the 
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of cargo delay per hour was derived as the opportunity cost of capital tied up in delayed cargo 
(value of cargo multiplied by the interest rate) and was estimated at ₹2.56 for light trucks, ₹7.87 
for medium trucks, and ₹14.72 for heavy and multi-axle trucks based on the inventory cost 
method and considering a 12% interest rate as the opportunity cost of capital. The shadow 
wage rate factor for unskilled workers was applied to public transport users’ time value, 
assuming one-third of public transport users are unskilled workers. 

 
Table 5: Value of Travel Time for Passengers and Occupancy Rates, 2018 

Vehicle Type 

Value of Work Time  
(₹ per hour) 

 Value of Non-work Time  
(₹ per hour) 

Occupancy Rate 

Two- and three-wheeler 75.0 22.5 1.5 

Car, jeep, and van 104.9 31.5 2.5 

Bus 60.0 18.0 25.0–35.0 

          Source: Asian Development Bank estimates. 

 
15. The HDM-4 model was used to estimate the VOCs for the traffic under the with- and 
without-project scenarios, taking into account the speed, travel time, surface quality, road 
congestion, vehicle characteristics, utilization, and economic prices (including capital cost, 
maintenance cost, crew cost, fuel, and lubricants). The net reduction in VOCs is presented as 
savings. The vehicle characteristics are as per the manufacturer’s specifications while their 
utilization and economic prices are as per recent road user cost studies and market surveys. 
The economic prices of fuels are estimated based on the published data by the Petroleum 
Planning and Analysis Cell of the Ministry of Petroleum and Natural Gas.10 

 
16. The analysis was further extended to estimate the benefit (or disbenefit) generated by 
the reduction in CO2 emissions. The emission sub-model built into HDM-4 can estimate the net 
annual change (increase or decrease) of CO2 when the project is implemented. For this 
estimation, the model primarily uses input characteristics data for vehicle fleet and for road 
conditions. Such estimated savings in quantity were monetized by using a unit value of $36.30 
per ton of CO2 in 2016 prices and are expected to increase by 2% annually in real terms 
(footnote 5). It was assumed that there would not be any net benefit generated because of 
traffic disruption during the construction period. The construction of the project roads will be 
carried out by section, meaning anticipated negative benefits in the early stage of construction 
will be balanced out by positive benefits in the later stage. 

 
17. Economic feasibility. The results of the economic analysis for each sample project road 
are presented in terms of economic internal rate of return (EIRR) and net present value at a 9% 
discount rate (Table 6). Results demonstrate that the selected project roads are individually 
eligible for implementation, as all of them are economically feasible with EIRRs above the 
threshold value of 9% at the base case. Furthermore, the cost–benefit stream developed by 
aggregating all the sample project roads (Table 7) provides an EIRR of 17.4% and thereby 
indicates that overall, the project is economically feasible for implementation.11 

 
18. Sensitivity analysis. The robustness of the economic feasibility of sample project roads 
and their aggregation were tested with a sensitivity analysis that tested the economic feasibility 
against uncertainties in estimated capital cost and benefits associated with the project roads. The 

 
users of four-wheeled passenger vehicles (cars, jeeps, and vans). The unit value of non-work time is estimated at 
30% of work-time value. 

10 Government of India, Ministry of Petroleum and Natural Gas, Petroleum Planning and Analysis Cell. Petroleum  
prices (accessed January 2018). 

11 The EIRR excluding CO2 emissions savings is 17.7%. 

https://www.ppac.gov.in/content/149_1_PricesPetroleum.aspx
https://www.ppac.gov.in/content/149_1_PricesPetroleum.aspx
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sensitivity analysis was conducted with respect to adverse changes in the estimated costs (15% 
increase), benefits (15% decrease), and a combination of the two cases (worst case) that could 
negatively influence the project’s economic feasibility. Results of the sensitivity analysis indicate 
that the EIRRs of the sample project roads, both individually and aggregately, remain securely 
above the threshold of 9% in all sensitivity scenarios, including the worst-case scenario; which 
affirm the robustness of their economic feasibility (Table 6). The results of switching value 
analysis show that an unlikely increase in capital costs, ranging from 35.2% to 229.5%, and a 
decrease in benefits, ranging from 27.5% to 70.4%, are required to make the sample project 
roads and their aggregation unfeasible. Therefore, the sensitivity analysis affirms the economic 
feasibility of the sample project roads and, in turn, the overall investment for the project. 

 
Table 6: Results of Economic Analysis 

SN Road Section 

Base Case 
(with CO2 
Benefits) 

Base Case 
(without CO2 

Benefits) 
Sensitivity Cases 

(EIRR, %) 

Switching 
Value, 

(% change) 

EIRR 
(%) 

NPV 
(₹ million) 

EIRR 
(%) 

NPV 
(₹ million) 

+15% 
Capital 
Cost 

–15% 
Benefit 

Worst 
Case 

Capital 
Cost 
 (+) 

Benefits 
(–) 

1 Satna-Amarpatan Road (SH-13) 20.8 1,658.1 21.2 1,705.9 18.9 18.7 17.0 195.3 67.0 

2 Rewa-Beeda-Semariya Road (SH 09) 21.8 1,810.3 22.2 1,863.9 19.9 19.7 18.0 229.5 70.4 

3 Pawai-Mohindra-Semaria Road 19.5 1,297.6 19.9 1,348.1 17.5 17.3 15.6 151.3 61.2 

4 Ashoknagar-Aaron Road 15.2    261.5 15.4    272.8 13.2 13.1 11.3 63.7 40.8 

5 Aavan Road-Maksudangadh-Janjali Road 12.7    249.9 12.7    249.0 10.9 10.8 9.1 35.2 27.5 
6 Tamiya-Junnardeo Road 12.6    263.8 12.6    266.7 10.9 10.7 9.2 36.3 27.8 

7 Maharastra Border-Kukru-Khamla-Bhaisdehi 12.7    246.3 12.5    231.5 10.9 10.8 9.1 35.9 27.6 

8 Baihar-Lamta Road 14.6   161.8 15.4    190.3 12.3 12.4 10.3 46.5 35.5 

 All roads (aggregated)      17.4 5,949.5 17.7 6,128.2 15.6 15.4 13.7 110.7 54.0 

CO2 = carbon dioxide, EIRR = economic internal rate of return, NPV = net present value, SH = state highway. 
Source: Asian Development Bank estimates. 

 
Table 7: Cost–Benefit Stream for Aggregated Sample Project Roads 

(₹ million) 

Year 
Capital 
Costs 

Recurrent 
Costs 

VOC 
Savings 

VOTT 
Savings 

NMT 
Saving 

CO2 
Savingsa 

Net 
Benefits 

Discounted 
Benefits 

2020 2,261.8  (6.6) 0.0  0.0  0.0  0.0  (2,255.2) (2,255.2) 
2021 3,392.7  (426.2) 0.0  0.0  0.0  0.0  (2,966.5) (2,721.6) 

2022 0.0  (6.6) 212.3  338.2  2.6  (3.3) 556.3  468.3  

2023 0.0  (6.6) 247.8  382.1  2.8  (20.0) 619.3  478.2  

2024 0.0  (6.6) 277.0  412.7  3.2  (21.6) 677.8  480.2  

2025 0.0  (6.6) 308.3  445.8  3.5  (23.2) 741.0  481.6  

2026 0.0  (6.6) 340.6  479.2  3.9  (24.8) 805.5  480.3  

2027 0.0  (6.6) 376.4  516.3  4.4  (26.5) 877.1  479.8  

2028 0.0  (6.6) 418.1  559.9  4.8  (28.2) 961.2  482.4  

2029 0.0  196.4  470.1  613.8  5.3  (29.6) 863.1  397.4  

2030 0.0  (6.6) 476.6  675.1  3.7  (31.2) 1,130.8  477.7  

2031 0.0  245.9  550.8  747.6  4.2  (31.1) 1,025.6  397.4  

2032 0.0  (6.6) 638.3  844.4  4.5  (29.5) 1,464.3  520.6  

2033 0.0  (6.6) 767.4  966.7  5.0  (25.9) 1,719.8  561.0  

2034 0.0  (6.6) 902.1  1,093.9  5.6  (22.1) 1,986.1  594.3  

2035 0.0  (6.6) 1,050.8  1,231.7  6.3  (18.4) 2,277.0  625.1  

2036 0.0  (6.6) 1,205.9  1,371.3  7.0  (14.5) 2,576.3  648.9  

2037 0.0  196.4  1,341.4  1,495.0  7.7  (12.8) 2,634.9  608.8  

2038 0.0  (6.6) 1,365.0  1,638.7  4.5  (15.7) 2,999.0  635.8  

2039 0.0  (6.6) 1,540.1  1,804.4  5.1  (15.3) 3,340.9  649.8  

2040 0.0  (6.6) 1,741.0  1,992.8  5.7  (14.0) 3,732.1  665.9  

2041 (595.2) (7.4) 2,004.5  2,241.1  6.4  (11.6) 4,842.9  792.8  

Total 5,059.3  92.9  16,234.50  19,850.7  96.2  (419.3 30,609.0  5,949.5  

NPV @ 9%  5,949.5 
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      EIRR 17.4% 
a Negative savings in CO2 emissions are due to generated traffic triggered in the with-project scenario. 
( ) = negative, CO2 = carbon dioxide, EIRR = economic internal rate of return, NMT = nonmotorized  transport, NPV = 
net present value, VOC = vehicle operating cost, VOTT = value of travel time. 
Note: Numbers may not sum precisely because of rounding. 
Source: Asian Development Bank estimates. 

 
 
 
 
 
 
 

D. Financial Sustainability 
 

19. The financial analysis has been conducted in accordance with ADB’s Financial 
Management and Analysis of Projects and Financial Due Diligence: A Methodology Note.12 As 
this is a non-revenue-generating project, the financial analysis focused on assessing the 
capacity of the Madhya Pradesh Public Works Department (MPPWD) and the Madhya Pradesh 
Road Development Corporation (MPRDC) to absorb the incremental maintenance cost of the 
roads that will be improved by the project. 

 
20. The analysis was conducted as per the following steps: (i) defining the road network in 
the state, (ii) examining the methodology used for estimating budgetary needs for road 
maintenance, (iii) estimating the incremental maintenance costs associated with the improved 
roads under the project and their impact on the respective entities’ overall operation and 
maintenance requirements, and (iv) assessing likelihood of adequate fund allocation to cover 
the required maintenance throughout the economic life of the roads improved under the project. 

 
21. The state has a road network of about 63,637 km. About 7,806 km are national 
highways, 11,060 km are state highways, 22,412 km are MDRs, and the remaining 22,359 km 
are other district roads and village roads.13 The MPPWD is responsible for maintaining MDRs, 
and the MPRDC for maintaining state highways. As part of the project, the MPRDC will improve 
about 750 km of state highways and 850 km of MDRs. As these are only 10% of the total state 
highway network and 4% of total MDR networks, the overall impact of the project on the total 
state road network’s maintenance needs is estimated to be not substantial. 

 
22. The MPPWD and MPRDC have maintenance manuals in place. The required 
incremental maintenance needs are determined annually by the field offices, based on 
inspections and established formulas. These consist of (i) annual routine maintenance, (ii) 
periodic maintenance every 5 years, and (iii) limited annual emergency maintenance. 

 
23. As part of HAM, contracts awarded under the project will include construction and 10-
year maintenance obligations. Accordingly, 60% of the estimated cost will be paid to the 
contractors on a milestone basis during construction, and the 40% balance will be paid in twice-
yearly payments (annuities) over a period of 10 years after construction. After the initial 10-year 
maintenance period, the MPRDC will be responsible for maintaining the state highways while 
maintenance of MDRs will be handed over to the MPPWD. The economic life of the improved 
roads is estimated to be 20 years and, as a result, the MPRDC will require funds from the state 
government for (i) annuity payments to contractors in the first 10 years after construction, and 
(ii) due maintenance of the improved 750 km of state highways for the following 10 years. The 
required allocation for annuities and maintenance will be provided to the MPRDC under a 
separate line item in the annual budget. The MPPWD will only require funds for maintenance of 
the improved 850 km of MDRs for 10 years following the initial 10-year maintenance period. 

 

 
12 ADB. 2005. Financial Management and Analysis of Projects. Manila; and ADB. 2009. Financial Due Diligence: A 

Methodology Note. Manila. 
13  Government of Madhya Pradesh, Public Works Department. Road Length of PWD (accessed 16 May 2018). 

https://www.adb.org/sites/default/files/institutional-document/31339/financial-governance-management.pdf
https://www.adb.org/sites/default/files/institutional-document/33540/files/financial-due-diligence.pdf
https://www.adb.org/sites/default/files/institutional-document/33540/files/financial-due-diligence.pdf
http://mppwd.gov.in/RoadLengthOfPwd.aspx
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24. The average annual annuity payments covering the maintenance for the first 10 years 
are estimated at ₹1,723 million. These will be included in the construction contracts and can 
therefore be considered secured. In the past 6 years, the MPRDC’s budget allocation for 
annuities has grown by about 360% from ₹1,750 to ₹8,080 million. Of the requested funds, the 
MPRDC has on average received 100% and utilized 95%. 

 
25. The average maintenance needs for the remaining 10 years of the economic life of the 
improved roads are projected at ₹1,017 million annually.14 Based on the data provided by the 
MPPWD and MPRDC, the funds allocated for maintenance have varied from year to year 
depending on (i) the construction and upgrading of roads as part of state- and externally funded 
projects, and (ii) the defect liability periods. Overall, the state has provided adequate funds to 
carry out the required maintenance of roads and there is also an increasing trend in allocating 
funds for maintenance. In addition, the projected incremental maintenance needs resulting from 
the project roads only represent about 5% of the respective agencies’ projected (2031–2041) 
budget allocations for road maintenance. 

 
Table 8: Madhya Pradesh Road Development Corporation’s Road Maintenance Allocation 

Item FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 Average 

Road Maintenance        

Funds requested (₹ million) 400 1,000 1,645 3,000 1,000 1,000 1,341 

Funds received (₹ million) 300 970 1,645 2,000 690 725 1,055 

Funds spent (₹ million) 611 1,220 1,082 1,230 1,348 914 1,067 

Needed amount received (%) 75 97 100 67 69 72 80 

Utilization rate (%) 153 122 66 41 135 91 101 

Annuities        

Fund requested (₹ million) 1,750 4,000 5,859 5,500 7,110 8,080 5,383 

Funds received (₹ million) 1,750 4,000 5,859 5,500 7,110 8,080 5,383 

Funds spent (₹ million) 968 4,337 6,406 6,385 7,110 6,800 5,334 

Needed amount received (%) 100 100 100 100 100 100 100 

Utilization rate (%) 55 108 109 116 100 84 96 

FY = fiscal year.   
Source: Madhya Pradesh Road Development Corporation. 

 

Table 9: Madhya Pradesh Public Works Department’s Use of Resources for Road Maintenance 
(₹ million, per fiscal year) 

Maintenance 
Type 

Past Performance  Future Estimates Average 

2013 2014 2015 2016 2017 2018 2019 2020 2021 

Routine 
maintenance 

2,290.2 3,126.7 4,026.0 3,302.2 3,194.4 1,587.7 3,727.3 4,260.2 4,793.1 3,368.0 
Periodic 
maintenance 

1,867.9 4,626.6 5,051.9 3,833.0 3,325.1 2,554.7 3,875.4 4,425.7 4,975.9 3,837.0 

Total 4,158.1 7,753.3 9,077.9 7,135.2 6,519.5 4,142.4 7,602.7 8,685.9 9,769.0 7,205.0 

Source: Madhya Pradesh Public Works Department. 
 

26. It is likely that the MPPWD and MPRDC will have sufficient funds for the required 
maintenance throughout the economic life of the improved roads because of the (i) use of HAM, 
(ii) relatively small impact of the project on the overall state road network, and (iii) overall trend 
of both agencies to allocate more resources for road maintenance. The associated risk is 
assessed moderate. The project’s financial sustainability is to be reinforced by requesting 
additional assurances from the Government of India and the Government of Madhya Pradesh 
as part of the loan agreement that adequate funds for annuities and maintenance will be 
provided to MPPWD and MPRDC throughout the estimated economic life of improved roads. 

 
14 Expected annual inflation of 5% has been factored into the projections.  


