
Tamil Nadu Industrial Connectivity Project (RRP IND 51337-001) 

ECONOMIC AND FINANCIAL ANALYSIS  
 

A. Introduction 
 
1. Proposed project. The project is to upgrade and maintain about 590 kilometers (km) of 
16 state road sections (hereafter referred to as project roads) in Tamil Nadu, which includes           
7-year performance-based maintenance with overlay in the sixth year. This will improve road 
transport connectivity and facilitate the state's industrial development, as conceptualized for the 
Chennai–Kanayakumari Industrial Corridor (CKIC). Table 1 details the selected project roads.  
 
B. Demand Analysis 

 
2. Demand categorization. The economic analysis requires to estimate traffic demand for 
with-project and without-project scenarios over the design life of the project. The traffic demand 
estimate consists of (i) normal traffic existing along project roads, predicted to increase in line with 
population and economic growth; (ii) traffic diverted from a competitive route after the road 
improvement; and (iii) traffic generated additionally in response to the road improvement. Future 
traffic in a with-project scenario includes all three categories, while the without-project scenario 
includes only normal traffic.  
 
3. Base-year traffic. Base-year traffic demand (2020) for the project roads, expressed in 
terms of annual average daily traffic (AADT), is estimated based on the traffic counts conducted 
over 7 consecutive days on homogeneous sections of the project roads in 2013 and 2014. These 
AADT values were projected to 2020 by using derived traffic growth rates (Table 3). Table 1 
summarizes the estimated base-year traffic and its composition for each project road.  

 
Table 1: Base-Year Traffic Volumes on Project Roads, 2020 

  

Length 
(km) 

AADTb  
(Motorized) 

Vehicular 
Compositiona 

 (%) AADT 

(Non-
Motorized) 

Road 

Code Project Road Name 
Pax 
Veh.  Bus 

Goods 
Veh. 

SH009 Cuddalore to Madapattu Junction 37.36  15,955–2,168 81.5 6.4 12.1 310–198 
SH115 Cheyyur (ECR) to Polur, including ECR link 109.28  11,450–1,991 74.2 8.8 16.9 425–156 
SH142 Thuraiyur to Perambalur 30.06  9,993–7,438 63.0 8.1 29.0 204–146 
SH191 Melur to Karakikudi  30.49  6,480 79.2 12.6 8.2 78 
SH023 Kumbakonam to Mannargudy 29.88  12,843–12,161 83.8 5.2 11.0 516–396 
SH040-I Tiruchendur to Ambasamudram - I  50.56  13,496–9,183 92.0 4.8 3.2 542–168 
SH040-II Tiruchendur to Ambasamudram - II  21.40  9,856 89.2 5.7 5.1 589 
SH058-I Chengelpet to Kancheepuram  39.78  18,406–2,648 78.4 8.7 12.8 173–123 
SH058-II Chengalpattu to Kanchipuram 41.79  10,544–9,993 83.5 6.7 9.8 217–75 
SH063 Thanjavur to Mannargudy 27.59  9,848–8,834 84.3 3.9 11.8 327–178 
SH064 Kumbakonam to Sirkazhi 36.78  25,402–21,200 79.7 10.8 9.5 1,275–724 
SH066 Kumbakonam to Mannargudy 14.90  6,553–7,344 87.4 5.6 7.0 200–183 
SH069 Virudhachalam to Ulundurpettai 22.85  7,772 73.3 9.8 16.9 138 
SH079 Tiruchengode to Erode 11.15  24,807 83.5 6.5 10.0 55 
SH086 Omalur to Tiruchengode via Sankakiri  51.72  15,390–11,228 68.0 3.3 28.8 127–29 
SH095 Mohanur–Namakkal–Senthamangalam–

Rasipuram  
31.50  11,321 90.0 3.6 6.4 393 

AADT = average annual daily traffic, ECR = East Coast Road, km = kilometer, Pax = passenger, Veh. = vehicles. 
a When there are multiple homogeneous sections for a given project road, the composition is presented as an average. 
b When there are multiple homogeneous sections for a given project road, AADT is presented as a range. 
Source: Tamil Nadu Highway Department.  

 

http://www.adb.org/Documents/RRPs/?id=51337-001-3
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4. Traffic forecasts. Normal traffic was forecast over the project design life by applying 
derived growth rates to the base-year traffic. The growth rates were estimated by relating Tamil 
Nadu's per capita income (PCI), gross state domestic product (GSDP), and the population in the 
state to its registered fleets of passenger vehicles, freight vehicles, and buses during 2011‒2017. 
Table 2 summarizes the annual growth rates for each of the aforementioned socioeconomic 
parameters and the corresponding vehicle categories. During 2011–2017, Tamil Nadu's GSDP 
grew by 6.4% per year, while India's gross domestic product grew by 7.1% per year.1 The 
International Monetary Fund predicts that India's economic growth rate will fall to 5.2% during 
2018–2020 and then peak at 7.8% during 2021–2025 as the country recovers from the negative 
impact of the coronavirus disease (COVID-19) pandemic in 2020 and 2021.2 The sensitivity to the 
impact of COVID-19 will be reflected in Tamil Nadu's economy as well. The assumption for future 
economic forecasts is that the state’s growth will continue to accelerate marginally, coming closer 
to the corresponding national growth rates based on a trend that began in 2016.3 Population 
growth, which relates to the growth in the number of buses, is also expected to peak during 2021–
2025. The elasticities of the three socioeconomic parameters of vehicle growth rates were 
assumed to decrease gradually in the future.  
 
5. The growth rates derived for freight traffic need to be further adjusted to incorporate the 
targeted industrial development along the CKIC, since the project roads are identified as priority 
lateral roads for the corridor. The comprehensive development plan for the CKIC forecasts that 
the annual average growth rate of freight transport under the business-induced scenario would 
be 10% higher than under the business-as-usual scenario.4 Assuming that the development plan 
for the corridor will be realized as intended, i.e., in a business-induced scenario, the traffic growth 
rate of freight traffic, derived in relation to the GSDP forecast, increases by 10%. Factoring in all 
these arguments, Table 3 presents the estimated traffic growth rates for the project roads, along 
with predicted future trends in socioeconomic parameters. 
 
Table 2: Socioeconomic Parameters and Registered Vehicle Fleet in Tamil Nadu, 2011–2017 

Year 
PCI 

(₹/year) 
GSDP 

(₹ million) Population 
2- or 3- 
Wheeler Car/Jeep Bus 

Goods 
Vehicle 

2011 92,984 7,514,858 72,537,033 12,934,827 1,614,070 34,220 474,226 
2017 126,179 10,908,017 76,673,253 21,913,647 2,695,066 36,529 605,010 

Annual growth (%) 5.22 6.41 0.93 9.18 8.92 1.09 4.14 

PCI = per capita income, GSDP = gross state domestic product. 
Source: Reserve Bank of India. 2019. Handbook of Statistics of Indian States. Mumbai; Government of Tamil Nadu. 

2018. Statistical Handbook 2017-2018. Chennai. 

 
Table 3: Traffic Growth Rates by Vehicle Class 

Item 2018–2020 2021–2025 2026–2030 2031–2035 2036–2041 2041–2046 

Parameter growth rates (%)       
PCI 3.9 5.9 5.7 5.5 5.3 4.9 
GSDP 5.0 7.2 6.9 6.6 6.2 5.8 
Population 1.1 1.2 1.1 1.0 0.9 0.9 
Traffic growth rates (%)       
Two- or three-wheeler  6.6 9.6 8.8 8.1 7.3 6.4 
Car, jeep, or van 6.4 9.4 8.6 7.9 7.1 6.2 
Bus 1.2 1.3 1.1 1.0 0.8 0.8 
Goods vehicle 3.7 5.0 4.6 4.2 3.7 3.3 

 
1 Reserve Bank of India. 2019. Handbook of Statistics of Indian States. Mumbai. 
2 International Monetary Fund. World Economic Outlook Database. 

https://www.imf.org/en/Publications/WEO/weo-database/2020/October (accessed October 2020). 
3 Ministry of Statistics and Programme Implementation, Government of India. State Domestic Product and Other 

Aggregates, 2011–2012 Series; http://mospi.nic.in/data. 
4 ADB. 2017. Chennai–Kanyakumari Industrial Corridor: Comprehensive Development Plan. Manila. 

https://www.imf.org/en/Publications/WEO/weo-database/2020/October
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PCI = per-capita income, GSDP = gross state domestic product. 
Note: "Two- or three-wheeler" refers only to cycles and rickshaws. Their growth rates were assumed at 1.5%, in line 
with the population growth. 
Source: Asian Development Bank estimates. 

 
6. Diverted and generated traffic. Since there are no routes in direct competition with the 
selected project roads, diverted traffic was not considered. But a generated traffic of 5% of normal 
traffic was applied to each road because the proposed upgrades would (i) strengthen the public 
transport services and facilitate passenger movements; (ii) encourage communities to travel for 
attractive jobs in urban areas; (iii) open up new markets for communities to sell their agricultural 
products at competitive prices and in turn increase production levels; and (iv) motivate inhabitants 
to attend better health and educational facilities available in district or regional centers. 
 
C. Cost–Benefit Analysis 
 
7. Methodology. The economic analysis follows the guidelines of the Asian Development 
Bank (ADB) and uses the HDM-4 model to compare transport benefits and costs for the road 
agency and road users under with-project and without-project scenarios.5 The HDM-4 model 
requires input data on traffic, road geometry, pavement condition, maintenance and improvement 
costs, vehicle operating costs (VOCs), and passenger values of time. The without-project 
scenario includes minimum routine and periodic maintenance but excludes capacity 
improvements; the with-project scenario includes rehabilitation and upgrades to specified 
standards in addition to required routine and periodic maintenance. The estimated economic 
internal rate of return (EIRR), derived from the undiscounted net benefit streams, was used to 
determine the project’s economic feasibility. 
 
8. Key assumptions. The analysis used the domestic price numeraire presented in national 
currency. The project roads are to be built within 2–4 years, starting at different times in 2021, 
and each will be opened for traffic as soon as its construction is completed (Table 4). Thereafter, 
the roads will generate benefits over 20 years. The analysis used 2020 constant prices and a 
discount rate of 9% to actualize net benefits. The project includes newly built structures that have 
an asset life much longer than the benefit period. Thus, a salvage value of 10% at the end of the 
benefit period was estimated, assuming a 40-year life span for those structures. A shadow 
exchange rate factor of 1.033, estimated from trade data, was used to approximate the domestic 
price equivalent of tradable inputs and outputs.6 A shadow wage rate factor of 1.00 for skilled and 
semi-skilled workers and 0.75 for unskilled labor were estimated based on the current wages in 
the construction industry. 
 
9. Construction costs. The construction costs for the project roads are based on the 
engineer's estimates provided by the Tamil Nadu Highways and Minor Ports Department (TNHD). 
The estimated cost for each road includes civil works, environmental impact mitigation, shifting 
utilities, quality control, construction supervision, project management, land acquisition, 
contingencies, and taxes and duties. This estimated financial cost was converted to an economic 
cost by excluding financial contingencies, taxes, and duties; and by applying the shadow 
exchange factor for tradable goods and the shadow wage rate factors to labor costs, as stipulated 
by ADB's guidelines (footnote 5). The estimated financial and economic construction costs per 
km for each road are summarized in Table 4. 
 
 

 
5 ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
6 International Monetary Fund. http://data.imf.org/regular.aspx?key=61545859 (accessed February 2020). 

https://www.adb.org/sites/default/files/institutional-document/32256/economic-analysis-projects.pdf
http://data.imf.org/regular.aspx?key=61545859
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Table 4: Project Roads – Opening Year and Construction Costs per Kilometer 

 Opening Year 
to Traffic 

Estimated Cost/km 

(₹ million/km) 
Code Project Road Name  Financial  Economic 

SH009 Cuddalore to Madapattu Junction 2024 85.4 56.5 
SH115 Cheyyur (ECR) to Polur, including ECR link 2025 69.0 45.8 
SH142 Thuraiyur to Perambalur 2023 57.0 41.4 
SH191 Melur to Karakikudi  2024 59.0 41.7 
SH023 Kumbakonam to Mannargudy 2024 128.8 75.4 
SH040-I Tiruchendur to Ambasamudram - I  2025 78.3 55.0 
SH040-II Tiruchendur to Ambasamudram - II  2024 87.6 62.2 
SH058-I Chengelpet to Kancheepuram  2025 170.3 111.0 
SH058-II Chengalpattu to Kanchipuram 2024 139.8 87.0 
SH063 Thanjavur to Mannargudy 2024 69.8 50.7 
SH064 Kumbakonam to Sirkazhi 2024 91.5 60.4 
SH066 Kumbakonam to Mannargudy 2023 80.2 56.5 
SH069 Virudhachalam to Ulundurpettai 2023 74.5 52.5 
SH079 Tiruchengode to Erode 2025 236.4 164.0 
SH086 Omalur to Tiruchengode via Sankakiri  2025 132.2 83.0 
SH095 Mohanur–Namakkal–Senthamangalam–Rasipuram  2024 82.3 54.3 

ECR = East Coast Road, km = kilometer. 
Source: Tamil Nadu Highways and Minor Ports Department.  
 

10. Maintenance costs. At present, the TNHD spends an estimated ₹150,000 per km per 
year for the routine maintenance of the project roads, which would fall to ₹125,000 per km per 
year after the improvements. Nevertheless, the engineer’s estimates indicate that the project 
would spend ₹375,000 per km per year on routine maintenance during the first 7-year 
performance-based maintenance period. Moreover, the project will finance the scheduled 6th-
year periodic maintenance at an estimated cost of ₹673 per square kilometer. When no project 
financing is available, the periodic maintenance cost is estimated at ₹449 per square kilometer in 
both the with-project scenario and without-project scenario. 
  
11. Project benefits. The economic analysis estimated three categories of benefits: (i) VOC 
savings thanks to improved road conditions, (ii) savings in travel time costs thanks to increased 
travel speeds, and (iii) savings in carbon dioxide (CO2) emissions.7  

 
12. Travel time savings. The average operating speed on the project roads is currently 
30 km/hour and is anticipated to increase to 45 km/hour after the proposed improvements. The 
HDM-4 assesses the value of time saved by comparing travel times in the with-project and 
without-project scenarios weighted with unit time values of passengers. The unit time values of 
passengers used in the HDM-4 are given in Table 5. The unit value for non-work time is estimated 
at 30% of the work-time value of the respective categories.8 These time values were estimated 
by relating per capita income in project-influenced areas to the employed population in those 
areas and the estimated number of work-hours per year (footnote 1).9 
 
 

 
7 In addition to those monetizable benefits, the project will also generate non-monetizable socioeconomic benefits 

thanks to (i) improved access to social, health, education, market, and employment facilities for communities in the 
project-influenced areas; and (ii) a likely reduction in road accidents following the improvements to road geometry, 
pavement, road signs, and markings. These additional benefits were not included in the economic analysis. 

8 ADB. 2013. Cost–Benefit Analysis for Development: A Practical Guide. Manila. 
9 The disruption cost to traffic during the construction period was ignored based on two assumptions: (i) construction 

activities would reduce vehicle speeds only marginally since current speeds are also low, and (ii) negative benefits 
during the first half of the construction period would be traded off by likely benefits during the second half, when more 
road kms are improved than still under construction. 
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Table 5: Value of Travel Time for Passengers and Occupancy Rates, 2020 
(₹ per hour) 

Vehicle Type Value of Work Time Value of Non-Work Time 

Two- or three-wheeler 95.1 28.5 
Car, jeep, or van 156.1 46.8 
Bus 73.1 21.9 

Source: Asian Development Bank estimates. 

 
13. Cargo delay. As suggested in the HDM-4, the time value of cargo delay is based on its 
opportunity cost, calculated as the value of goods carried times the commercial interest rate paid 
by the owners as an inventory cost. These time values were estimated per hour at ₹4.01 for light 
trucks, ₹8.09 for medium trucks, ₹10.79 for heavy trucks, and ₹16.18 for multi-axle trucks 

considering a reference value of ₹65,000–₹75,000 per ton of cargo and an interest rate of 9%.10  
 
14. Vehicle operating cost savings. The HDM-4 estimates the VOCs for the traffic under 
the with-project and without-project scenarios by considering the speed, travel time, surface 
quality, road congestion, and vehicle characteristics with their utilization and economic prices 
(including capital cost, maintenance cost, crew cost, fuel, and lubricants). The net reduction in 
VOCs is shown as savings. Vehicle characteristics are as per the manufacturers’ specifications, 
while their utilization and economic prices are derived from recent road user cost studies and 
market surveys. The economic prices of fuels were estimated based on data published by the 
Petroleum Planning and Analysis Cell of the Ministry of Petroleum and Natural Gas.11  
 
15. Carbon dioxide emissions. The emission submodel built into the HDM-4 estimates the 
net annual change (increase or decrease) in CO2 once the project is implemented. For this 
estimation, the model primarily uses input characteristic data for vehicle fleet and road conditions. 
Estimated savings were monetized using a unit value of ₹2,966.2 per ton of CO2 in 2020 prices, 
adjusted from $36.3 per ton of CO2 in 2016 prices, and projected to increase by 2% annually in 
real terms (footnote 5). 

 
16. Economic feasibility. The results of the economic analysis, presented for the base case 
in Table 6, demonstrate that the project roads are individually feasible for implementation with an 
EIRR above the threshold value of 9%.12 Moreover, the cost–benefit stream developed by 
aggregating all project roads (Table 6) provides an EIRR of 18.4% and a net present value of 
₹51,419.7 million at a 9% discount rate, indicating the economic feasibility of the overall project.13  
 

Table 6: Cost–Benefit Stream for the Overall Project 
(₹ million) 

Year 
Capital 
Cost 

Recurrent 
Cost 

VOC 
Savings 

TTC 
Savings 

NMT 
Savings 

CO2 
Savings 

Net 
Benefitsa 

Present 
Value 

2021 9,913.0  0.0  0.0  0.0  0.0  0.0  (9,913.0) (9,913.0) 
2022 14,871.9  (213.4) 0.0  0.0  0.0  0.0  (14,658.5) (13,448.2) 
2023 9,799.7  (791.7) 146.2  202.8  0.3  2.1  (8,656.6) (7,286.1) 

 
10 Sheladia Associates, Inc. 2019. Detailed Project Report(s) for Tamil Nadu Industrial Connectivity Project. Chennai. 
11 Government of India, Ministry of Petroleum and Natural Gas, Petroleum Planning & Analysis Cell 

https://www.ppac.gov.in/content/149_1_PricesPetroleum.aspx (accessed August 2020). 
12 Nonmotorized traffic savings were estimated for bicycles and rickshaws in terms of operating cost and time savings. 

The HDM-4 predicts these vehicles to gain a speed increase of about 2–3 km/hour after the improvement of the 
project roads, which is translated into time savings by using the unit time value of ₹35/hour for bicycles and ₹50/hour 
for rickshaws. It estimates operating cost savings using the inputs of (i) operating weight of 100 kilograms, average 
life of 10 years, 150 annual working hours, and 2,500 annual km traveled by bicycles; and (ii) operating weight of 
300 kilograms, average life of 6 years, 500 annual working hours, and 7,200 annual km traveled by rickshaws. 

13 The EIRR decreases to 18.1% if the estimated savings in CO2 emissions are excluded. 

https://www.ppac.gov.in/content/149_1_PricesPetroleum.aspx
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Year 
Capital 
Cost 

Recurrent 
Cost 

VOC 
Savings 

TTC 
Savings 

NMT 
Savings 

CO2 
Savings 

Net 
Benefitsa 

Present 
Value 

2024 2,963.9  (742.4) 615.4  1,157.2  3.2  1.9  (443.8) (342.7) 
2025 0.0  139.7  1,719.1  2,833.4  4.8  21.1  4,438.8  3,144.5  
2026 0.0  139.7  2,034.0  3,206.0  5.1  50.5  5,155.8  3,350.9  
2027 0.0  139.7  2,395.0  3,569.5  5.7  78.6  5,909.1  3,523.4  
2028 0.0  459.4  2,734.3  3,902.2  6.4  103.0  6,286.5  3,438.9  
2029 0.0  1,350.3  3,125.1  4,273.6  7.9  132.7  6,189.0  3,106.0  
2030 0.0  1,350.1  3,607.7  4,600.0  13.6  164.5  7,035.6  3,239.4  
2031 0.0  55.0  4,297.7  4,972.3  18.0  213.2  9,446.2  3,990.2  
2032 0.0  (226.6) 5,228.6  6,016.4  20.1  289.5  11,781.3  4,565.6  
2033 0.0  (820.5) 6,056.8  7,126.2  20.8  374.1  14,398.4  5,119.1  
2034 0.0  (832.2) 6,257.3  7,830.9  11.3  424.9  15,356.7  5,009.0  
2035 0.0  (13.5) 5,718.2  8,625.3  4.6  438.0  14,799.6  4,428.7  
2036 0.0  199.6  6,737.1  9,703.4  5.4  536.2  16,782.4  4,607.4  
2037 0.0  793.5  7,941.1  10,756.7  7.0  665.5  18,576.8  4,678.9  
2038 0.0  805.2  8,471.8  11,003.2  12.5  687.0  19,369.2  4,475.7  
2039 0.0  (13.5) 9,449.1  11,715.3  16.7  765.4  21,960.0  4,655.4  
2040 0.0  (13.5) 10,401.6  12,524.5  18.8  811.9  23,770.3  4,623.1  
2041 0.0  (13.5) 11,407.2  13,458.3  21.2  876.9  25,777.1  4,599.4  
2042 (541.6) (13.5) 12,789.6  14,861.9  23.9  1,013.2  29,243.7  4,787.1  
2043 (2,285.1) (11.9) 12,352.9  14,429.1  25.0  965.0  30,069.1  4,515.8  
2044 (2,592.7) (6.0) 7,644.3  7,804.3  10.4  456.1  18,513.8  2,550.9  

NPV @ 9%  51,419.7 
      EIRR 18.4% 

( ) = negative, CO2 = carbon dioxide, EIRR = economic internal rate of return, NMT = nonmotorized traffic, NPV = net 
present value, TTC = travel time cost, VOC = vehicle operating cost. 
a Goods vehicles make up a share of 20% of total savings for motorized vehicles, out of which only 3% accounts for 

the time savings of goods vehicles. 
Source: Asian Development Bank estimates. 

 
17. Distribution and poverty analyses. Distribution and poverty analyses were conducted 
in accordance with ADB guidelines.14 Costs and benefits of the project are distributed among the 
project beneficiaries.15 The estimated poverty impact ratio of 0.228 exceeds the estimated poverty 
and vulnerable headcount ratio of 0.168, indicating that almost all poor and vulnerable people in 
the project-influenced areas will benefit from the project (Table 7). 

 

Table 7: Poverty Impact Assessment 

Item 
Vehicle 
Owners 

Vehicle 
Passengers 

Vehicle 
Freight Labor 

Govern-
ment Total 

NPV (₹ million) 30,584.7 34,485.0 17,613.9 4,760.9 (36,024.8) 51,419.7 
Share accruing to the poor and vulnerable (%) 4.6% 25.8% 4.2% 90.0% 10.0%  
Benefits accruing to the poor and vulnerable 
(₹ million) 

1,403.0 8,894.0 739.8 4,284.8 (3,602.5) 11,719.1 

Poverty Impact Ratio 0.228 

( ) = negative, NPV = net present value, ₹ = Indian rupees. 

Source: Asian Development Bank estimates. 

 
14 ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila and ADB. 2001. Handbook for Integrating 

Poverty Impact Assessment in the Economic Analysis of Projects. Manila. 
15 The share of the population below the poverty line of the state was estimated at 11.6% in fiscal year 2012, with 

disintegrated values of 15.8% for rural areas and of 6.5% for urban areas (footnote 1). Thus, the same share in the 
project-influenced area is estimated at 14.0%, considering that 80% of the total project road length is in rural areas. 
Assuming that the declining trend of that share during 2005–2012 will continue, the analysis estimated that the share 
of the population likely to be living below the poverty line in the project-influenced area is 11.2% by 2020. Assuming 
further that 5.6% of the population is vulnerable to poverty, by 2020 an estimated 16.8% of the population in the 
project-influenced area is considered to be poor or vulnerable. It is assumed that (i) car owners or users and bus 
owners are not poor or vulnerable, (ii) motorcycle and auto-rickshaw owners or users are 0.75 times as likely as the 
general population to be poor or vulnerable, (iii) bus users are twice as likely as the general population to be poor or 
vulnerable, and (iv) almost all laborers involved in project road construction are likely to be poor or vulnerable. 

https://www.adb.org/sites/default/files/institutional-document/32256/economic-analysis-projects.pdf
https://www.adb.org/sites/default/files/institutional-document/31336/integrating-poverty-impact-assessment.pdf
https://www.adb.org/sites/default/files/institutional-document/31336/integrating-poverty-impact-assessment.pdf
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D. Sensitivity Analysis  
 

18. Key parameters tested through sensitivity analysis include (i) a 10% increase in project costs, 
(ii) a 6-month delay in opening the roads to traffic, (iii) lower traffic growth resulting from moderate 
GSDP growth of 5.5% during 2021–2025 because of the negative impact of the COVID-19 pandemic, 
and (iv) a 10% decrease in time values of passengers and freight. The results of the sensitivity 
analysis are presented in Table 8. This analysis confirms the robustness of the economic feasibility 
of the project roads against all the above independent scenarios by providing EIRR values above the 
threshold value.16 For the overall project, the robustness of its economic feasibility is strongly 
ascertained by a worst-case EIRR of 14.7%, and the fact that it would take a highly unlikely 150.8% 
increase in capital costs and a 60.5% decrease in benefits to make the project economically unfeasible. 
Thus, as a whole, the sensitivity analysis affirms the robustness of the economic feasibility of the project. 
 

Table 8: Results of Economic and Sensitivity Analyses 

 Base Case Sensitivity Cases (EIRR, %) 

Switching 
Value(% 
change) 

Code Project Road Name 
EIRR 

% 
NPV 

₹ million 

+10% 
Capital 
Cost 

Lowered 
Traffic 

Forecast 

-10% 
Time 
Value 

6-
month 
delay 

Worst- 
Case 

Capital 
Cost 
(+) 

Ben
efits
(-) 

SH009 Cuddalore to Madapattu Junction 19.7  3,387.6   18.5   18.2   18.9  19.3 16.1 172.3 63.7 
SH115 Cheyyur (ECR) to Polur, including 

ECR link 
18.1  6,493.1   17.0   16.6   17.4  17.8 14.7 145.1 59.6 

SH142 Thuraiyur to Perambalur 25.2  2,944.1   23.5   23.0   24.4  23.7 19.7 249.5 71.8 
SH191 Melur to Karakikudi  17.1  1,362.4   15.9   15.5   16.3  16.5 13.4 116.1 54.2 
SH023 Kumbakonam to Mannargudy 15.4  2,102.3   14.4   13.1   14.8  15.3 11.6 99.7 50.4 
SH040-I Tiruchendur to Ambasamudram - I  22.1  6,365.7   20.9   20.1   21.3  21.4 17.7 258.5 72.5 
SH040-II Tiruchendur to Ambasamudram - II  12.5  585.7   11.6   10.9   11.9  12.4 9.4 47.0 31.9 
SH058-I Chengelpet to Kancheepuram  17.3  4,727.0   16.2   16.3   16.6  16.7 14.2 121.4 55.2 
SH058-II Chengalpattu to Kanchipuram 10.9  777.7   10.0   9.5   10.3  10.7 8.0 23.5 19.0 
SH063 Thanjavur to Mannargudy 17.7  1,937.9   16.7   15.4   17.1  17.5 13.7 149.0 60.2 
SH064 Kumbakonam to Sirkazhi 23.5  5,132.9   22.1   21.6   22.6  22.3 18.6 254.0 71.9 
SH066 Kumbakonam to Mannargudy 10.2  108.6   9.3   9.0   9.6  9.9 7.3 14.0 12.2 
SH069 Virudhachalam to Ulundurpettai 14.2  732.0   13.1   12.9   13.6  13.8 10.9 63.9 39.4 
SH079 Tiruchengode to Erode 21.1  3,332.3   19.9   20.3   20.3  20.4 17.8 205.9 67.6 
SH086 Omalur to Tiruchengode via 

Sankakiri  
23.8  10,733.1   22.5   21.8   23.3  22.6 19.1 286.0 74.4 

SH095 Mohanur–Namakkal–
Senthamangalam–Rasipuram  

12.2  697.3   11.4   10.8   11.6  12.2 9.3 43.5 30.9 

 Overall Project 18.4  51,419.7   17.3   16.8   17.7  17.9 14.7 150.8 60.5 

CO2 = carbon dioxide, ECR = East Coast Road, EIRR = economic internal rate of return, NPV = net present value. 
Source: Asian Development Bank estimates. 

 
E. Sustainability Analysis  
 
19. The project will not generate revenue. Its financial sustainability was determined by 
assessing the TNHD’s ability to provide the incremental recurrent cost resulting from the project's 
implementation.17 Initial maintenance of the project roads are covered by 7-year performance-
based maintenance contracts, after which the TNHD will assume responsibility for the last 
13 years of the project design life. When the maintenance responsibility is transferred to the 
TNHD, the project roads will be in good condition since they were overlaid on the sixth year. 
Another periodic overlay is scheduled in the 14th year, ensuring that the project roads remain in 

 
16 In the worst-case scenario where all the above influences are combined, the EIRRs of two project roads, SH58-II 

and SH066, have fallen slightly below the threshold value. But such a worst-case scenario is highly unlikely to occur. 
17 In accordance with ADB. 2019. Financial Analysis and Evaluation. Manila. 

https://www.adb.org/sites/default/files/institutional-document/535126/financial-analysis-evaluation-guidance-note.pdf
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good surface condition during the rest of their design life. As discussed in para. 10, the routine 
maintenance cost after the project implementation would decrease from ₹150,000 per km (based 
on the average annual routine maintenance allocation of about ₹10 billion between 2016 and 
2020 for the entire network of about 60,000 km) to ₹125,000 per km, resulting in total savings of about 
₹194 million in routine maintenance costs for the last 13 years. The required routine maintenance cost 
for project roads is about 0.7% of the average annual routine maintenance budget, indicating low risk.  
 
20. For periodic maintenance, the project roads will be treated once with an overlay during the 
last 13 years of their design life, both under the with-project and without-project scenario. No 
additional cost arises from applying this overlay after the road improvements, since the roads 
were not widened. The HDM-4 estimates the total financing required for overlaying all project 
roads at ₹1,839 million, which is only about 2% of the average annual capital fund allocation for 
the TNHD during fiscal years (FYs) 2016–2020,18 indicating low risk. The capital budget 
allocations are steadily increasing during the last 5 years, averaging ₹86 billion per year. The 
capital budget allocation for FY2021 is ₹138.79 billion, an increase of 18% from FY2020.  
 
F. Fiscal situation of Tamil Nadu  
 
21. Tamil Nadu has India's second-largest state economy after Maharashtra. The 
Government of Tamil Nadu has reported revenue deficits since FY2014. It targeted to reduce the 
revenue deficit in FY2021 to ₹216 billion (from ₹250 billion in FY2020). The state government has 
been successful in containing the fiscal deficit within 3.00% of GSDP (except for 4.33% in FY2017, 
when it took over energy sector losses) and outstanding debt within 25% of GSDP (FY2020: 
21.4%, target for FY2021: 21.8%), in line with the Tamil Nadu Fiscal Responsibility Act, 2003.  

 
22. As per the latest comptroller and auditor general report, the fiscal deficit stood at 
₹278 billion as of 31 August 2020 (based on provisional unaudited figures). As per the Credit 
Analysis and Research ratings report, Tamil Nadu’s market debt stood at ₹460 billion as of 
1 September 2020, compared with ₹206 billion a year earlier. While the economic slowdown 
caused by COVID-19 has the potential to undermine the state’s ability to finance costs, the TNHD 
has confirmed that the state government is committed to providing timely finances for the project. 
Financial covenants are included in the loan agreement for assurance of the state government.  

 
Table 9: Tamil Nadu State Fiscal Highlights 

(₹ billion) 

Item 
FY2016 

A 
FY2017 

A 
FY2018 

A 
FY2019 

A 
FY2020 

R 
FY2021 

B 

Revenue receipts 1,290 1,402 1,463 1,737 1,919 2,194 
Revenue expenditure  1,410 1,532 1,679 1,972 2,169 2,410 
Revenue deficit (120) (130) (216) (235) (250) (216) 
Revenue deficit to GSDP 1.03% 1.00% 1.22% 1.41% 1.35% 1.03% 
Capital expenditure  190 207 202 243 312 364 
Loans and advances – net 16 225 (20) (4) (12) 14 
Fiscal deficit (326) (562) (398) (474) (550) (594) 
Fiscal deficit to GSDP (%) 2.81% 4.33% 2.76% 2.84% 2.97% 2.84% 

( ) = negative, FY = fiscal year, A = actual, R = revised estimates, B = budget estimates, GSDP = gross state domestic 
product. 
Sources: Comptroller and Auditor General Report on the State Finances FY2018; and Government of Tamil Nadu 

budget documents (www.tnbudget.tn.gov.in/). 

 
18 More specifically, about ₹10 billion is allocated to periodic maintenance annually under the Improvement to Riding 

Quality Programme. Some road improvement works are also carried out as part of the Comprehensive Road 
Infrastructure Development Programme, with an annual budget averaging about ₹27 billion during FY2016–FY2020.  

http://www.tnbudget.tn.gov.in/

