
Bihar Urban Development Investment Program (RRP IND 41603) 

ECONOMIC ANALYSIS OF THE INVESTMENT PROGRAM AND PROJECT 1 
 

Table 1: Analysis of the Investment Programa 

 
Assessment Item Assessment 
Rationale for 
government 
involvement 

Urban services, such as water supply and sanitation, are the basic functions of the 
public sector. The Bihar Municipal Act (2007) provides the legal basis for devolving 
responsibilities and authorities to urban local bodies (ULBs). 
 
Urban services fall under the mandate of the public sector. However, the ULBs of 
four towns (Bhagalpur, Darbhanga, Gaya, and Muzaffarpur) were not able to 
provide the services at meet government standards. The rationale for the project 
is, therefore, mainly the inability of public institutions to deliver public services.b 

 
Baselines for Water Supply and Sewerage 

 Water 
Supply 

Coverage 

Water 
Supply per 

Capita 

Hours of 
Water 

Supply 

 
Sewerage  
Coverage 

Item (%) (lpcd) (hpd) (%) 
National standard 94a–100b 135c 24c 70b–100c 
Bhagalpur 81 57 5 0 
Darbhanga 36 28 12 0 
Gaya 82 29 5 0 
Muzaffarpur 30 76 11 0 

lpcd = liters per capita per day, hpd = hours per day. 
a The Millennium Development Goal. 
b Government of India. 2008. The Eleventh Five-Year Plan 2007–2012. New Delhi. 
c Government of India. 2010. A Handbook on Service Level Benchmarking. New Delhi. 
Source: Asian Development Bank. 2008. Technical Assistance to India for Preparing the 
Bihar Urban Development Project. Manila (TA 7106-IND). 

Goals of the plan The national government has clear goals for water supply and sewerage 
subsectors. The Ministry of Urban Development sets the targets for quantity, 
quality, duration, and service coverage of water supply, and for the treatment 
quality and service coverage for sewerage. 
 
Technical assistance for Preparing the Bihar Urban Development Project, provided 
by the Asian Development Bank (ADB), has helped the Bihar state government 
develop an urban sector road map to gradually achieve the national standards for 
urban services in the four towns by 2021. The road map covers water supply, 
sewerage, and solid waste management. The total physical investment is 
estimated to cost about $784 million, of which available funding from various 
national schemes is about $77 million. 

Sector development 
plan 

The investment program—part of the road map—will provide up to $285 million 
focusing on improving water supply systems in three towns and a sewerage 
system in another town. ADB will finance up to $200 million through a multitranche 
financing facility (MFF). To ensure economy and efficiency in implementation of 
the investment program, all subprojects will have least-cost design and economic 
internal rates of return higher than the economic opportunity cost of capital, as 
specified in the subproject selection criteria of the framework financing agreement. 

Associated 
economic policies 

No ULB levies user charges for water supply in Bihar. No sewerage service is in 
place. National and state policies and laws recommend user charges: 

(i) The Ministry of Urban Development issues the Handbook of Service Level 
Benchmark, which encourages aiming at 100% operation and 
maintenance (O&M) cost recovery and 90% collection efficiency. 

(ii) The Jawaharlal Nehru National Urban Renewal Mission encourages O&M 
cost recovery initially and gradual full cost recovery ultimately leading to 
self-sustaining delivery. 

http://lnadbg4.adb.org/sec0066p.nsf/RRPs/41603-01-3?OpenDocument�
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Assessment Item Assessment 
(iii) The water policy of the state government of Bihar recommends 

progressively introducing tariffs to reach O&M cost recovery. Section 190 
of the Bihar Municipal Act (2007) allows ULBs to levy a user charge on 
water supply services. 

 
Following the principles in the national and state policies and law, the investment 
program will first aim at O&M cost recovery for water supply and sewerage 
operations once the assets are renewed and created. 

Government 
capacity 

Inadequate number and expertise of staff, and financial resources for large-scale 
infrastructure development characterize the ULBs in the four towns. The Bihar 
state government has decided to implement all subprojects under the investment 
program with Bihar Urban Infrastructure Development Corporation, a company 
fully owned by the Bihar state government, as the implementing agency on behalf 
of the respective ULBs. This arrangement is allowed in Section 192 of the Bihar 
Municipal Act (2007). The assessment of the Bihar Urban Infrastructure 
Development Corporation’s capacity is summarized in the report and 
recommendation of the President (paragraph 24). 
 
A works contract will include 5-year operations of the entire system of a town 
through a design–build–operate arrangement. The contractor will provide 
operations staff. This will mitigate inadequacy of operations staff and expertise in 
ULB. The consultants under the investment program will help the ULBs develop 
tariff schedules to gradually strengthen their financial basis, and enable them to 
pay the O&M cost and develop internal reserves for future expansion. 

Fiscal impacts Other than the investment program, other projects are ongoing to realize the road 
map in the four towns. Their funding sources include the state government’s own 
budget, grants from the Finance Commission, the National Ganga River Basin 
Authority, and the Jawaharlal Nehru National Urban Renewal Mission. They 
account for about 10% of the physical investment requirements of the road map; 
the investment program will be the major funding source, accounting for 25%. No 
other funding sources are secured for the road map. Considering the proportional 
significance of the investment program, realization of the road map heavily 
depends on the MFF; i.e., the loans under the MFF will be nonfungible. 
 
To secure further funding sources for the road map and O&M of the assets created 
under the investment program and the ongoing schemes: 

(i) The executing agency will prepare project proposals to explore more 
funding from the government and other bilateral or multilateral agencies. 

(ii) The ULBs of the four towns will initiate user charges to recover O&M cost 
and accumulate internal reserves for future expansion of the assets. 

Economic risks The design and monitoring framework identifies the economic risks and 
assumptions (report and recommendation of the President, Appendix 1). The key 
assumption, which has an impact on the success of the investment program, is the 
ULBs’ ability to pay the design–build–operate contractors. 
 
The Bihar state government and the respective ULBs will secure payments 
through ADB’s loan during the initial years after completion of works, 
implementation of affordable user charges, and awareness campaigns. The 
consultants under the investment program will support analysis and design of the 
user charges, and launching of the campaign. 

Government 
commitment 

The commitment of government is adequate: 
(i) The state government made budgetary provision for its financing portion 

of the investment program for the financial year 2011/12. 
(ii) The ULBs in the four towns will discuss and pass the resolution for 

implementing the respective subprojects before signing respective loan 
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Assessment Item Assessment 
agreements. 

Coordination of 
foreign aid 

No foreign aid is available for physical investments in Bihar’s urban sector. Since 
2009, the Department for International Development of the United Kingdom has 
been the only development partner in Bihar for state and ULB urban governance 
reforms providing assistance valued at about $100 million (£61 million) through the 
Support Program for Urban Reform (SPUR). 
 
SPUR assistance has been extended on a first-come first-serve basis to 28 ULBs, 
which include the four towns. The development roles of ADB and the Department 
for International Development will be distinct. While most of the crucial but 
challenging urban governance reform activities are entrusted to SPUR, ADB will 
first focus on the human resource aspect of O&M not covered by SPUR, and will 
expand the scope to financial governance of water supply and sewerage 
operations in the four towns if attainment of the SPUR-assisted reforms becomes 
difficult by December 2014. 

Conditions attached 
to the loan 

The covenants for the framework financing, and loan and project agreements will 
contain key conditions for 

(i) providing budgetary allocations for the investment program and individual 
projects, 

(ii) adopting user charges for water supply and sewerage services in the four 
towns, 

(iii) obtaining ULB resolutions for implementing each subproject before 
respective loan agreements are executed in the four towns, and 

(iv) engaging consultants to set up financial governance of water supply and 
sewerage operations in the four towns if the SPUR-assisted reforms 
cannot fully deliver the results by December 2014. 

a In the absence of an appropriate operations manual for assessing the investment program, the scope of analysis 
follows: ADB. 2005. Assessing Aid for a Sector Development Plan: Economic Analysis of a Sector Loan. ERD 
Technical Note. No. 14. Manila: ADB (November). 

b ADB. 2003. Economic Analysis of Projects. Operations Manual. OM G1/BP and G1/OP. Manila provides two types of 
rationale for public intervention in a sector based on the failure of (i) markets to adequately provide what society 
wants, or (ii) public institutions to deliver public goods or services. 

Source: Asian Development Bank. 
 

Table 2: The Bhagalpur Water Supply Improvement Subproject under Project 1a 

 
Assessment Item Assessment 
Project in the 
macroeconomic context 

Continuation of Bihar’s economic growth is largely dependent on the largest 
towns like Bhagalpur, and their ability to attract investment and increase 
productivity. Adequate provision of urban service in Bhagalpur is one of the 
important elements for ensuring further investment and productivity. 

Project in sector context The government aims at water supply coverage of 94%–100% of the 
population, water supply at 135 liters per capita per day (lpcd), and hours of 
water supply at 24 hours for 7 days. The Bhagalpur water supply service has 
been unable to meet the water service standards of the government and 
national agencies: water supply coverage for 81% of the population, water 
supply of 57 lpcd, and hours of water supply at 5 hours per day. The project will 
raise the service standard to that of the government and national agencies. 

Demand analysis By 2026, Bhagalpur will have a population 1.4 times larger than in 2010. With 
the target consumption at 135 lpcd, water requirements will increase by 300%. 
Given the acute shortage of water supply in 2010, the existing system cannot 
sustain the increasing population in 2026. 
 
Bhagalpur has had no user charges. To assess the willingness of beneficiaries 
to pay for piped water service, the impact of the water expenditure on 
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household expenditure for different income groups was assessed. Water 
consumption varies between different income groups. Based on the water 
consumption findings from the November 2010 household survey, the monthly 
household expenditure for water in different income groups was estimated. The 
monthly household expenditure for water ranges from 0.9% to 2.4% of monthly 
expenditure. As the impact is less than 4%, water supply service is considered 
to be affordable across income groups. 
 

Impact of Water Expenditure on Household Expenditure 
 

 
 
Income Group 

Monthly 
Household 

Expenditurea 

Water 
Consumption 

(liter) 

Monthly 
Water 

Expenditurea 

 
 

Percentage 
High-income  18,229 40 443 2.4  
Middle-income 10,658 30 243 2.3  
Low-income  6,409 20 93 1.4  
Below poverty line 3,351 10 30 0.9  

a Rs in 2010 price. 
Source: Asian Development Bank. 2011. Technical Assistance to India for Preparing the Bihar 
Urban Development Project. Manila. 

Subproject rationale Urban services, such as water supply and sanitation, are the responsibility of 
urban local bodies (ULBs) and are the basic functions of the public sector. The 
Bihar Municipal Act (2007) provides the legal basis for devolving responsibilities 
and authorities to ULBs. Although urban services fall under the mandate of the 
public sector, the ULBs were not able to provide the services at the government 
standards. The rationale for the projects is, therefore, mainly the inability of 
public institutions to deliver public goods or services. 

Least-cost comparison Least-cost analysis was completed for major project components such as the 
treatment technology, pipe materials, and location of water intake sites. The 
water supply project interventions are the most economical option for meeting 
effective demand, in terms of scale, location, technology, and timing catering to 
provision of drinking water to 95% of the population by 2021. 

Identification and 
valuation of economic 
cost and benefit 

The economic benefit of the new complete water supply system (comprises the 
outputs from phases 1 and 2) was estimated. Average resource cost savings 
generated from the household socioeconomic survey relating to water is 
estimated at Rs753 per month per household based on 

(i) water purification cost saving based on average expenditure per 
household, as cost of purification and 20 minutes of time spent on 
purification of water at Rs14 per household per month; 

(ii) time savings resulting from water collection; this is assumed at 26 
minutes per day per household (average), and is quantified using the 
opportunity cost of unskilled urban labor based on minimum wages at 
Rs140 per household per month; 

(iii) saved health expenditure for doctor’s fees and medicine at Rs353 per 
month (40% of the total household health expenditure); 

(iv) saved workdays lost as a result of waterborne disease at Rs202 per 
month; 

(v) tanker/bottled water purchase at Rs9 per household per month;  
(vi) operating cost of pumping water at Rs35 per household per month; 

and 
(vii) one-time cost saving for storage tank (Rs4,000)—considered for new 

households connecting to improved piped water supply. 
 
Other benefits, namely public cost of treating waterborne diseases due to poor 
environmental sanitation and gains on businesses, industries, and tourism and 
tourist-related businesses, have not been quantified because of the lack of 



5 

Assessment Item Assessment 
adequate data and quantification techniques. Considering these qualitative 
benefits along with the quantifiable benefits, the water supply system will tend 
to provide better living conditions in Bhagalpur. Benefit from incremental water 
received by the household was excluded to avoid unintended double counting 
of the benefit. 
 
Economic costs of the new complete water supply system (comprises the 
outputs from phases 1 and 2) include 

(i) investment costs, adjusted for the economic price using a shadow 
exchange rate factorb at 1.04 and shadow wage factor at 0.75; and 

(ii) annual operating cost from electricity, personnel, and spare parts. 
 

Economic efficiency of 
the investment, and 
sensitivity analysis 

The economic internal rate of return for the base scenario is higher than the 
economic opportunity cost of capital estimated at 12.0%. Sensitivity analyses 
were also undertaken under various assumptions. Delay in implementation was 
the most sensitive. Engagement of the design and supervision consultants will 
minimize the potential delay in execution of the works contracts. 
 

Economic Internal Rate of Return 
 
Item 

EIRR 
(%) 

NPV 
(Rs million) 

Switching 
Value (%) 

Bhagalpur water supply system    
Base case 18.3 1,225  
Capital cost increased by 20% 15.6 807 69.4 
O&M cost increased by 20% 17.6 1,083 310.3 
Benefit reduced by 20% 14.3 419 42.8 
One-year delay in implementation 17.9 985  

EIRR = economic internal rate of return, NPV = net present value, O&M= operations & 
maintenance. 
Source: Asian Development Bank. 2011. Technical Assistance to India for Preparing the 
Bihar Urban Development Project. Manila. 

a The scope of analysis follows: Asian Development Bank. 2003. Economic Analysis of Projects. Operations Manual. 
OM G1/BP and G1/OP. Manila. 

b Based on the methodology suggested in A. Lagman-Martin. 2004. Shadow Exchange Rates for Project Economic 
Analysis: Toward Improving Practice at the Asian Development Bank. ERD Technical Note. No. 11. Manila, a proxy 
was estimated using the export and import values and taxes. The results show that the standard conversion factor 
was constant at around 0.9 during 2006–2009. The inverse of the standard conversion factor value is used for the 
shadow exchange rate factor. 

Source: Asian Development Bank. 


