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ECONOMIC ANALYSIS: PROJECT 1 OF THE MULTITRANCHE FINANCING FACILITY 
 

A. General 

1. In line with the Government of India’s Make in India 1  initiative and the National 
Manufacturing Policy (2011), 2  the Government of Andhra Pradesh (GoAP) 3  has adopted 
economic corridor development as a policy instrument to enhance manufacturing sector growth. 
The Visakhapatnam–Chennai Industrial Corridor (VCIC), which is the first phase of the East 
Coast Economic Corridor (ECEC), is expected to expedite industrial growth in Andhra Pradesh. 
Proposed subprojects considered for economic analysis under the Visakhapatnam–Chennai 
Industrial Corridor Development Investment Program (VCICDP) Project 1 include (i) road 
development subprojects to provide better connectivity to industrial locations, (ii) augmentation 
of industrial power supply through additional substations and associated transmission lines, 
(iii) industrial infrastructure subprojects in Atchutapuram and Yerpedu–Srikalahasti industrial 
clusters, and (iv) water supply augmentation subprojects in Visakhapatnam city. 
 
2. The economic analysis was carried out in accordance with the Guidelines for the 
Economic Analysis of Projects (1997) and is based on the domestic numeraire in April 2015 
constant prices. 4  The economic costs for tranche 1 subprojects ($283.4 million) include base 
costs, resettlement including land acquisition, project management support, incremental 
administration, and physical contingencies, but exclude price contingencies, financing charges, 
taxes, and duties. A shadow wage rate factor of 0.76 and a shadow exchange rate factor of 1.03 
were applied to convert the project cost to economic costs. The economic internal rate of return 
(EIRR) and economic net present value (ENPV) were calculated on a subproject basis over 30 
years (including 2–4 years of project implementation as proposed in the procurement plan) and 
compared with the economic opportunity cost of capital (EOCC), estimated at 12%, to ascertain 
the subprojects’ viability. Sensitivity analysis was carried out on the critical factors that affect the 
economic viability results. Switching values for the sensitivity scenarios were also calculated. 
 

Table 1: Project 1 Subproject Costs ($ million) 

Subprojects 
Project  

Cost 
Financial  

Costa 
Economic  

Costb 
Visakhapatnam 24x7 water supply for northwest zone 73.1 65.2 57.0 
Naidupeta industrial cluster 60.6 51.8 45.9 
Construction of common effluent treatment plants at 
Atchutapuram and Yerpedu-Srikalahasti industrial 
clustersc 27.1 23.2 20.6 
Improvement and widening of Samarlakota– 
Rajanagaram road section 45.6 42.4 38.7 
Seven power substations and transmission lines 151.6 134.8 121.1 
     Total 358.0 317.5 283.4 

Notes:  
1. All costs include the cost of on-going projects. 
2. An exchange rate of $1 = Rs66 was used to convert local currency costs. 
3. Numbers may not sum precisely because of rounding. 

                                                 
1  Prime Minister Narendra Modi launched the Make in India initiative on 25 September 2014 to attract foreign direct 

investment to India by focusing on 25 sectors of the economy.  
2   The Government of India launched the National Manufacturing Policy (2011) to enhance the share of the 

manufacturing sector in gross domestic product to 25% within a decade and to create 100 million jobs. 
3   The former state of Andhra Pradesh was divided into Telangana and Andhra Pradesh on 2 June 2014. 

(Government of India, Ministry of Law and Justice. 2014. Andhra Pradesh Reorganisation Act, 2014. The Gazette 
of India Extraordinary. Part II-Section 1. No. 6. New Delhi). 

4  ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila. http://www.adb.org/documents/guidelines-
economic-analysis-projects 

http://www.adb.org/Documents/RRPs/?id=48434-002-3
http://www.adb.org/documents/guidelines-economic-analysis-projects
http://www.adb.org/documents/guidelines-economic-analysis-projects
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a The financial cost for financial analysis does not include price contingencies and financial charges during 

implementation. 
b The economic cost does not include price contingencies and financial charges during implementation. It considers 

only the shadow and opportunity cost for other components. 
c The construction of common effluent treatment plants at Atchutapuram and Naidupeta industrial clusters subproject 

is not considered for economic analysis because of lack of adequate data. 
Source: Asian Development Bank estimates. 
 
3. Economic risks include the possibility that the flow of domestic and foreign investment to 
the identified nodes would fall below expected levels. This is mitigated by the comprehensive 
measures taken by the GoAP in national and global promotional activities, and the creation of 
an investor-friendly environment in terms of policy reform and industrial infrastructure 
development along the VCIC. The urban water supply subprojects in the program carry 
sustainability risks and will thus require a planned cost recovery strategy through an improved 
tariff system with better management of its municipal resources. 
 
B. Road or Connectivity Subprojects 

4. The Samarlakota–Rajanagaram road section, with a project cost of $45.58 million, is 
expected to facilitate the movement of goods and labor to and from the industrial clusters and 
sea ports with reduced travel time and costs, and increased road safety. An average 13,547 
vehicles use the project road (2015 traffic survey), consisting of 78% light vehicles, 20% 
commercial vehicles, and 2% slow moving vehicles. This traffic flow is beyond the capacity of 
the existing two-lane road, justifying its expansion. Traffic projection, by vehicle category, was 
carried out using the elasticity based growth method. 5 In addition to normal traffic growth, 
generated traffic from possible developments along the project road was considered during the 
initial 3 years of operation. Highway Development and Management Model (HDM-4), the 
highway economic analysis model, was used with modifications to suit the project road and with 
inputs from the detailed project report consultants.   
 
5. The EIRR for the subprojects was calculated by comparing the with- and without-project 
scenarios. The without-project scenario had increased traffic traveling on the existing roads in 
congested conditions. The with-project scenario had capacity augmentation with adequate 
maintenance management. The with-project scenario will increase travel speed and improve 
safety, resulting in reduced travel time and operating costs. The EIRR for the Samarlakota–
Rajanagaram subproject is estimated at 37.0%. Sensitivity analyses show that the results of the 
ranges of variability of the tested parameters or variables are well within the switching values 
calculated under the sensitivity tests, indicating the economic viability of the subproject.  
 
C. Power Subprojects 

6. Seven substations at Kapuluppada, Ozone Valley, Atchutapuram, Nakapalle- 
Chandanada, Rachagunneri, Naiudupeta, and Yerpedu and associated transmission lines, with 
a project cost of $151.65 million, are considered under tranche 1. These aim to satisfy the load 
demand of existing and future industries in the VCIC, as well as reduce the existing 
transmission loss of 4%. Consolidated sales and load forecast at the state level were prepared 
using the trend method, considering various growth parameters such as a new capital city; a 
petroleum, chemical, and petrochemical investment region; new airports; sea ports; upcoming 
industrial investments; new lift irrigation schemes; domestic demand; and agriculture 
                                                 
5  This forecast method applies regression analysis to traffic volume vis-à-vis socioeconomic data such as per capita 

income and net state domestic product. The elasticity values for the future years are then calculated based on the 
growth trend of vehicles. 
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requirements. The business-induced scenario 6  was factored into the analysis by Andhra 
Pradesh Industrial Infrastructure Corporation and the Transmission Corporation of Andhra 
Pradesh to estimate the growth in demand in the industrial clusters in the four identified nodes. 
The added transformer capacity of 2,321 megavolt-amperes in the new substations will support 
additional load of about 790 megawatts in the industrial clusters. 
  
7. The project benefits are transmission loss reduction through the proposed high-voltage 
substations and the replacement of alternate power sources with reliable grid-based electric 
supply. In the without-project scenario, most large industrial and business enterprises have to 
use diesel generators as backup electricity sources because continuous grid power is not 
available. Under the with-project scenario, these industries will have access to reliable power 
supply from the project’s expanded transmission capacity, at the tariff rates fixed by the power 
distribution units of Andhra Pradesh. The economic benefit of the project is the sum of the 
benefits resulting from not having to run backup diesel generators and not having to experience 
power blackouts, for both present and future industrial consumers. In the absence of a 
willingness-to-pay study, the existing power supply rate for industrial units and the estimated 
unit cost for industrial diesel power were used. Considering both economic benefits, a combined 
economic analysis for all seven tranche 1 substations resulted in an EIRR of 27.8%. Sensitivity 
analyses showed that the results of the plausible ranges of variability of the tested parameters 
or variables are well within the switching values calculated under the sensitivity tests, indicating 
the economic viability of the subproject.  
 
D. Industrial Infrastructure Subprojects  

1. Yerpedu–Sri Kalahasti Industrial Cluster  

8. Subprojects include (i) internal roads improvement of about 16 kilometers (km) in the 
multiproduct special economic zone (MPSEZ), 14 km in Naidupeta Industrial Park, and 6 km in 
Attivaram; (ii) internal storm water drains of about 80 km; (iii) a one-stop service center of 1,394 
square meters to accommodate all industry-related service facilities in the MPSEZ; (iv) a water 
supply distribution network, including associated infrastructure, totaling 33 km in length; and (v) 
dedicated power supply through the establishment of 33/11 kilovolt substations along with cable 
for power distribution and internal street lighting in the MPSEZ and Naidupeta Industrial Park, 
with a combined project cost of $60.6 million. For economic analysis, the bulk water supply 
subproject (tranche 2) and the water supply distribution component (tranche 1) are considered 
together as both have a linkage effect with a total project cost of $101.2 million.  
  
9. The multipurpose Naidupeta industrial cluster, including the SEZ, has 941 hectares of 
plotted area out of the total 1,855 hectares acquired, with a committed investment of $377 
million. On completion, 10,000 new jobs will have been created. The location, availability of a 
good transport network (including sea ports), and availability of skilled labor, coupled with the 
state’s industrial reform and promotional activities, will attract the targeted investment from 
investors. The avoided cost method is used to quantify the project benefits for individual 
components of this subproject as, under the without-project scenario, existing and future 
industrial units would need to develop the required services from in-house sources at higher 
costs. The EIRR is estimated at 19.6%, which is higher than the minimum required EOCC of 
12%. The robustness of these results was tested through sensitivity analysis under adverse 
scenarios, confirming the economic viability.  

                                                 
6  Business-induced scenario refers to the scenario where government policies and programs successfully stimulate 

the private sector to invest and expand their businesses.  
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2. Construction of Common Effluent Treatment Plants  
 
10. Components include (i) construction of a 3 million liters per day (MLD) common effluent 
treatment plant (CETP) at Atchuthapuram SEZ with membrane bioreactor technology, and 
(ii) construction of a 1 MLD CETP with zero liquid discharge system at Yerpedu–Srikalahasti 
industrial cluster. In addition to the industrial units in Atchutapuram SEZ, the already allotted plot 
area in Yerpedu–Srikalahasti industrial cluster (941 hectares)7 will be covered by these two 
CETPs at a project cost of $27.14 million. These CETPs will mainly cater to the following 
industries with the required compliance requirements: engineering, bulk drug and 
pharmaceuticals, leather and textile garments, food, chemicals, paper products, cement 
products, and textiles. The avoided cost approach method is used for economic analysis of the 
CETP subprojects. As all pollutant industries need to comply with effluent treatment 
requirements, pollutant industrial units need to establish treatment facilities on an individual 
basis in case a CETP is not available. The EIRR for the CETP subprojects is estimated at 
15.2%. Sensitivity analysis under adverse scenarios indicates that the EIRR above the EOCC in 
most cases. However, quantification of benefits is conservative, as the analysis does not 
consider many environment-related qualitative benefits.    
 
E. Urban Infrastructure Subprojects  

11. Improved stable water supply at the northwest zone ($73.05 million) of Central 
Visakhapatnam City, a subproject in tranche 1, is planned to boost population coverage from 
45% to 95%, increase per capita daily water availability from 65 liters to 150 liters, and reduce 
nonrevenue water from 40% to 15%. The required additional water supply for this subproject is 
planned through another subproject in tranche 2 (supply and laying of a water supply pipeline 
along Raiwada canal with a 38–45 MLD reduction in transmission loss at a project cost of 
$59.62 million). The combined cost of the two subprojects ($132.67 million) is considered for 
economic analysis. 8 
 
12. Project beneficiaries will be urban households residing in the project area of the 
northwest zone in Visakhapatnam City. By 2020, about 0.4 million people, comprising the 
existing population with improved service and the newly covered population with the piped water 
facility, will be direct beneficiaries of this subproject. Various project benefits to be realized by 
these project beneficiaries are considered for analysis: (i) time saved in procuring water under 
the without-project scenario; (ii) resource cost benefit, calculated using the difference in the 
water tariff to be paid after project implementation and the cost of replaced water paid through 
water vendors;9 (iii) benefits from the value of nonrevenue water; and (iv) savings in health care 
expenditure, as improved piped water will help reduce the incidence of waterborne diseases,10 
resulting in savings in annual health expenditure and elimination of income loss caused by sick 
leave. The opportunity cost for additional water diverted to the urban water supply from the 

                                                 
7  Only one module of a 1 MLD plant is proposed in the Yerpedu–Srikalahasti industrial cluster. For future industrial 

units, CETP modules will be increased based on demand. 
8  Considering their linkage, the two water supply subprojects were treated together for economic analysis. 
9  About 4% of the total water demand for drinking purposes in water bottles and tankers at Rs.100 per kiloliter was 

found to be purchased from vendors in project towns.  
10 P. Jha L. Vaz. 2001. Note on the Health Impact of Water and Sanitation Services. CMH Working Paper Series. 

Paper No. WG5:21. Geneva: World Health Organization. This paper suggests that a 59% reduction in health 
expenditure can be attributed to improved water and sanitation. Of this, 37% is assumed for water and the balance 
of 22% for sanitation, including sewerage. About 3% of total household income is assumed for health expenditure 
for non-slum households and 4% for slum households. Average annual household savings in health expenditure 
and income loss during sick leave were estimated at $336 for non-slum households and $52 for slum households. 
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surface source otherwise used for agriculture purposes is considered in the analysis. Annual 
agricultural income loss resulting from the diverted water is considered the opportunity cost. 
 
13. The EIRR for the combined water supply subprojects is estimated at 20.5%, much 
higher than the minimum required EOCC of 12%. The robustness of these results was tested 
through sensitivity analysis under adverse scenarios, confirming the economic viability of the 
water supply subprojects.  
 
F. Economic Analysis and Sensitivity Tests 

14. Considering the EOCC of 12%, economic analysis results summarized in Table 2 are 
found satisfactory both in the base case and sensitivity case scenarios. The EIRRs are most 
sensitive to a reduction in beneficiaries. The higher industrial growth trend and rapid 
urbanization in the state will ensure sufficient demand for improved industrial infrastructure at 
identified nodes along the VCIC, which will reduce the risk of a reduction in project beneficiaries. 

 
Table 2: Summary of Economic Analysis Indicators for Tranche 1 Subprojects  

($ million) 

Sensitivity 
Scenarios 

Analysis 
Result 
Units 

Industrial Clusters 

Yerpedu–
Sri-

kalahastia 

Two CETPs 
with a total 
capacity of 

4 MLD 

Samarlakota–
Rajanagaram 

Road 

Power 
Transmission 
Subprojects 

Visakhapatnam 
Northwest Zone 

Water Supply 
and Raiwada 

Canal Sub 
projectsb 

Base Case EIRR % 19.6% 15.2% 37.0% 27.8% 20.5% 
ENPV 43.2              6.92  127.3 153.6 58.7 

Capital (+20%) EIRR % 1.7              1.26  33.3% 2.3 1.6 
ENPV 16.7% 12.2% 121.5 24.0% 17.8% 
SV 30.8              3.41  435.0% 134.0 45.8 

O&M (+20%) EIRR % 44.0% 39% 0.0% 156.0% 90.9% 
ENPV 1.4              1.11  0.0 2.0 1.4 
SV 19.5% 13.9% 0.0% 27.5% 20.4% 

Revenue (–20%) EIRR % 42.4              5.18  32.5% 149.5 57.7 
ENPV 710.0% 80% 96.0 750.0% 1199.0% 
SV 1.6              1.19  81.0% 2.2 1.6 

1-year delay  EIRR % 16.0% 10.2% 37.0% 22.8% 17.1% 
ENPV 21.4              0.29  112.8 99.2 33.0 

Combined worst 
scenario 

EIRR % 29.0% 21% 29.1% 56.0% 45.8% 
ENPV 1.3              1.01  79.7 1.8 1.3 

( ) = negative, CETP = common effluent treatment plant, EIRR = economic internal rate of return, ENPV = economic 
net present value, MLD = million liters per day, O&M = operation and maintenance, SV = switching value.  
Notes:  
1. An exchange rate of $1 = Rs66 was used to convert local currency values. 
2. The ENPV is in $ million. 
a Bulk water supply for Naidupeta special economic zone under tranche 2 is considered together with the water 

supply distribution component under tranche 1.  
b As a result of linkage, the tranche 2 subproject of the Raiwada Canal subproject is considered along with the 

Visakhapatnam northwest zone water supply subproject for analysis.   
Source: Asian Development Bank estimates. 


