
Kolkata Environmental Improvement Investment Program (RRP IND 42266) 
 

ECONOMIC ANALYSIS 
 
1. Project in macroeconomic context. Economic growth in the Indian state of West Bengal 
depends heavily on Kolkata’s economic performance. The city had 4.5 million residents in 2011, 
making it the largest city in the state, which generated the sixth largest gross domestic product in 
India in 2010. The city has been the biggest contributor to West Bengal’s gross domestic product. 
It is necessary for Kolkata to continuously improve its urban environment to raise labor 
productivity through better health, especially as the city experiences lower population growth. 
 
2. Project in sector context. Urban services in Kolkata are provided and managed by the 
Kolkata Municipal Corporation (KMC). The average performance of water supply and sewerage 
services in KMC’s administrative area is comparatively high. Service indicators for water supply 
and sewerage coverage, water supply amount, and service hours exceed the national average. 
Some water supply service indicators are moving close to national targets. However, there is 
disparity between very high service standards in core KMC areas and poor services in the 
periphery. Water supply is weak in terms of quality of the service, while sewerage is weak in terms 
of coverage. 
 
3. The KMC’s Kolkata Urban Sector Investment Plan estimated in 2012 that physical 
investment requirements from 2012 to 2022 for water supply, sewerage, and drainage were 
Rs182 billion if KMC areas were to achieve national service targets uniformly. The KMC 
shortlisted priority items from 2012 to 2025 in the investment plan and extended the scope of its 
capacity building in what it packaged as the Kolkata Environmental Improvement Investment 
Program. The plan will focus in three phases on (i) rehabilitating water production assets, (ii) 
reducing technical losses in the distribution network on a pilot basis, and (iii) laying the sewer 
network in a part of KMC’s southern periphery. 
 
4. Demand analysis. The population in the KMC area, excluding the floating population, 
was 4.5 million in 2011, expected to reach 4.6 million in 2022. Current average consumption is 
134 liters per capita per day, near the national target consumption rate of 150 liters. Demand for 
water will increase by more than 20% for existing domestic users, and an additional 15 million 
liters per day (mld) will be required by population growth in 2022. Since 2007, demand for water 
from bulk metered users has soared at an annual rate of 10%, and for industrial, commercial, and 
institutional users by 4%. This growth is expected to continue. The four existing water treatment 
plants produce 1,374 mld, operating at 70% of installed capacity of 1,900 mld, and water loss is 
estimated to be at least 300 mld. Demand for underground sewer service is also rising with 
increased effluent discharge as well as the migration of the residents from the central KMC 
boroughs I–X to the peripheral boroughs XI–XV, where the underground sewerage system is not 
yet developed. From 2001 to 2011, population in central areas decreased by 7%, while it 
increased by 11% in peripheral areas. 
 
5. The KMC commissioned a study in 2008 to assess the affordability of tariffs for water 
supply and sewerage services,1 with which to estimate the impact of water user charges on 
household income for different income groups.2 As there is no direct user charge for domestic 
users in the KMC area, the study proposed a progressive tariff levying Rs10 per cubic meter (m3) 
up to 10 m3, Rs15/m3 from 11 m3 to 12 m3, and Rs20/m3 from 13 m3 to 17 m3. The result showed 

                                            
1 Global Change Program, Jadavpur University. 2008. Study on Willingness to Pay and Other Related Issues to Water 

Service Charges. Kolkata. 
2 Details are in the Financial Analysis, (accessible from the list of linked documents in Appendix 2 of the Report and 

Recommendation of the President to the Board of Directors). 
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the cost of piped water supply to be less than 5% of household income for all income groups, 
which is considered affordable. The details are in Financial Analysis (footnote 2). 
 
6. Project rationale. Urban services such as water supply and sanitation are basic functions 
of the public sector. The KMC Act, 1980 provides the legal basis for devolving responsibility and 
authority to the KMC. However, the KMC has not been able to provide uniform services at national 
or state standards. The rationale of program is the inability of public institutions to deliver 
adequate public goods or services. 
 
7. Least-cost comparison. Demand analysis showed the key issue in the water supply 
service to be operational inefficiency. The limited option for the investment program is to 
rehabilitate existing water treatment plants to bring production capacity closer to installed capacity 
and significantly reduce leakage in the distribution network, before developing any new water 
production assets. The investment program therefore does not include constructing any new 
water treatment plants. The key issue in sewerage service is poor coverage. While there is a 
limited design option for the sewer network, the KMC planned to use for sewage treatment the 
East Kolkata Wetland, which was listed in 2002 under the Ramsar Convention of 1971 because of 
its notable approach to treating Kolkata’s raw sewage through natural processes. India’s 
Wetlands (Conservation and Management) Rules, 2010 prohibit additional sewage flow into the 
wetlands. This left the KMC with no alternative initially but to plan to construct new plants to treat 
the sewage before discharging it into the wetland. The KMC has also applied for the government 
to allow additional sewage flow into the wetland. If permitted, the KMC will redesign the sewer 
network without treatment plants, which will save $25 million in capital costs. Least-cost 
comparison has been done mainly for the selection of pipe materials following the design 
requirements specified in the manuals of the Central Public Health and Environmental 
Engineering Organization in India. 
 
8. Water supply investment economic cost and benefit. The economic internal rate of 
return (EIRR) of the water supply investment is estimated using the following assumptions:3 

(i) Capital investment will be in three phases from 2012 to 2022 and is analyzed over 
a 30-year period, or 20 years following the complete rehabilitation of the water 
supply system, with 2023 being the first year of full operation. 

(ii) Approximately 3 million beneficiaries, or 635,000 households, will be served by the 
improved piped water supply system in 2023.4 

 
9. The economic benefit of the water supply investment is estimated in mid-2013 prices and 
includes resource cost savings to domestic users, who will replace the existing water sources with 
piped water supply.5 Resource savings include the cost savings of domestic users who currently 
rely on various water sources to fill the demand gap.6 This annual resource cost saving from 
alternative sources to piped water supply is estimated to be Rs52 billion at current prices. 
 

                                            
3 The analysis method follows ADB. 2003. Economic Analysis of Projects. Operations Manual. OM G1/BP. Manila; 

ADB. December 1988. Guidelines for the Economic Analysis of Water Supply Projects. Manila. 
4 Includes 1.9 million people in the Palta water service zone and 1.1 million people in the Garden Reach water service 

zone. 
5 For the purposes of the analysis, only those wards serviced by the Palta Water Works and th eGarden Reach Water 

Works were considered. Wards fully serviced by groundwater are excluded. The Palta Water Works and the Garden 
Reach Water Works currently provide over 85% of total KMC water supply. In addition, the 21 wards that already 
enjoy target quantity and duration of water supply are not included in the analysis. 

6 Water users fill 71% of the demand gap using hand pumps at a cost of Rs0.62 per liter, 16% dug well and tube well 
extraction (Rs0.01), 8% bottled water (Rs2.25), and 5% water tankers (Rs0.19). The average cost of procuring water 
from these sources is Rs0.64 per liter, as estimated by consultants using the study cited in footnote 1. 
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10. The economic cost of the water supply investment is estimated in mid-2013 prices and 
apportioned as tradable and non-tradable goods and further adjusted for skilled and unskilled 
labor costs. Conversion factors are used as appropriate.7 Economic costs include (i) initial capital 
costs and replacement capital costs plus physical contingencies8 and (ii) incremental operation 
and maintenance costs of the complete water supply system. 
 
11. The EIRR of the water supply investment is estimated at 15.1%, as shown in Table 1. The 
EIRR of the water supply investment is higher than the economic opportunity cost of capital, 
which is estimated at 12.0%. The detailed EIRR of the water supply investment is provided in the 
cost–benefit analysis.9 To conservatively estimate the EIRR and avoid potential double counting 
with the economic benefit from the sewerage investment—benefits such as avoided waterborne 
disease and groundwater depletion, and reduced morbidity and mortality caused by groundwater 
containing arsenic and other harmful elements—have been excluded. 
 

Table 1: Economic Internal Rates of Return of the Water Supply Investment 

Water supply 
EIRR
(%) 

NPV
(Rs million) 

Sensitivity Value
(%) 

Base case 15.1 9,701  
Capital cost increases by 10% 13.8 5,928 25 
O&M cost increases by 10% 14.6 7,998 175 
Tariff revenue decreases by 10% 11.9 (221) 10 
All of the above combined 10.6 (4,472) … 
EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 
 
12. Sewerage investment’s economic cost and benefit. The EIRR of the sewerage 
investment is estimated using the following assumptions: 

(i) The capital investment will be in three phases from 2012 to 2022 and is analyzed 
over a 30-year period, or 20 years following the completion of the sewerage 
investment, with 2023 being the first year of full operation. 

(ii) Approximately 4.2 million beneficiaries, or 910,000 households, are served by the 
sewerage networks in 2023. 

 
13. The economic benefits of the sewerage investment are estimated in mid 2013 prices and 
include the following: 

(i) Domestic user benefits.10 These include resource savings to domestic users 
who currently construct and maintain septic tanks for effluent discharges rather 
than using a piped sewerage system, estimated at Rs1.7 billion at present values. 

(ii) Public convenience benefits. 11  These include avoided income loss to 
waterlogging, estimated at Rs5.4 billion at present values. 

                                            
7 Border prices at a shadow exchange rate factor of 1.03 are used for all imported goods, and a shadow wage rate of 

0.79 is used for unskilled labor. 
8 To achieve the target quantity and duration of supply in the KMC Urban Service Plan and the Sector Roadmap, and 

thereby fully realize the economic benefits of the complete water supply system, capital investments of ADB- funded 
and KMC-funded projects were included in the analysis. 

9 Cost–Benefit Analysis (accessible from the list of linked documents in Appendix 2 of the Report and 
Recommendation of the President to the Board of Directors). 

10 The cost of constructing a septic tank is estimated to average Rs42,000, based on consultant estimates, and the cost 
of maintaining a septic tank is estimated at Rs4,250 annually, based on KMC’s scheduled rates and incidental 
charges. 

11 The average daily income of household not in a slum is estimated at Rs718, and the average daily income of slum 
household is estimated at Rs92. Approximately 80% of slum households and 40% of other households are affected 
by waterlogging, and the average number of days of waterlogging per year is estimated at 12 days using consultant 
estimates. 
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(iii) Public health benefits.12 These include reduced incidence of diarrhea and other 
waterborne diseases, estimated at Rs4.1 billion at present values.13 

 
14. Economic costs. Estimates of economic costs of the sewerage investment follow the 
same methodology used for the water supply investment, which includes (i) initial capital costs 
incurred in a phased manner, plus physical contingencies, and (ii) incremental operation and 
maintenance costs.14 
 
15. Economic internal rate of return. The EIRR of the sewerage investment is estimated at 
15.0% (Table 2), which is higher than the economic opportunity cost of capital, estimated at 12.0%. 
The detailed EIRR of the sewerage investment is in the cost–benefit analysis (footnote 11). 
 

Table 2: Economic Internal Rate of Returns of Sewerage Investment 

Water supply 
EIRR
(%) 

NPV
(Rs million) 

Sensitivity Value
(%) 

Base case 15.0 2,526  
Capital cost increases by 10% 14.1 1,865 38 
O&M cost increases by 10% 14.8 2,315 120 
Benefit reduced by 10% 13.7 1,401 22 
All of the above combined 11.4 (484) … 
EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 
 
16. Sensitivity analysis. The EIRRs of both the water supply investment and the 
sewerage investment are higher than the economic opportunity cost of capital, estimated at 
12.0%. Sensitivity analyses undertaken to assess the impact of the various risks found EIRRs 
generally acceptable to all downside risks and most sensitive to reduced benefits. Such downside 
risk is unlikely because of the growing population in the KMC area. 

                                            
12  Average annual health care costs are estimated at Rs2,020 per household for treating diarrhea and other waterborne 

diseases, based on estimated average monthly health care costs of Rs384 per household and the estimated 
percentage of households suffering from waterborne diseases at 43.85%, as per the study cited in footnote 1. 

13 As the sewer work in the Churial Basin can be viewed as a stand-alone project that will be functional upon project 
completion, only the population in the Churial Basin subproject area are considered in the analysis. In addition, as the 
full health benefit for the entire population in the Churial Basin will be realized only after the construction of the 
sewage treatment plant at Kalagachia, relevant capital costs for construction are included in this analysis. 

14 Incremental operation and maintenance costs for assets servicing the Churial Basin subproject area and the 
Kalagachia sewerage treatment plant are included in the analysis. 


